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PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Work included. 

2. Work by others. 

3. Dimensional tolerances for accessibility. 

4. Contractor’s use of premises. 

5. Work sequence. 

6. Extended liquidated damages. 

7. Owner occupancy. 

8. Existing utilities. 

9. Asbestos. 

1.2 WORK INCLUDED 

A. Under a single contract modernize the Gold Ridge Elementary School - 
Modernization, Folsom Cordova Unified School District located in Folsom, CA.  Work 
includes: 

1. Upgrading restrooms, including remodel in Admin, 

2. Updating classrooms, 

3. Update path of travel and parking, 

4. Adding mechanical split system, 

5. Other work as shown in the documents and as required for a complete an 
operational project. 

1.3 WORK BY OTHERS 

A. Work on the Project which will be executed prior to start of Work of this Contract, and 
which is excluded from this Contract, is as follows:  

1. NONE 

B. Work in the Project which will be executed after completion of Work of this Contract, and 
which is excluded from this Contract, as follows: 

1. NONE 

C. Work on this Project which will be executed during the Work of this Contract which the 
Contractor shall coordinate with and facilitate: 

1. NONE 
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1.4 DIMENSIONAL TOLERANCES FOR ACCESSIBILITY 

A. While it is recognized that construction practices generally permit a level of reasonable 
dimensional tolerance, the installation of any items subject to compliance with the 
Americans with Disabilities Act Accessibility Guidelines and Chapter 11B of the 
California Building Code (CBC), which are not shown with dimensional tolerances, on 
the drawings or in the CBC, shall be considered absolute.  These dimensions will be 
strictly enforced.  Items found to be out of tolerance may require modification and/or 
replacement at contractor’s expense. 

1.5 CONTRACTOR’S USE OF PREMISES 

A. Specific roads for access to and from building sites will be agreed on with the Owner.  
All traffic and materials delivery shall be confined to these roads. 

B. Specific areas for storage of materials and site fabrication will be agreed upon.  
Contractor's activities shall be confined to these areas. 

C. Work shall proceed in such manner as to not interfere with Owner's activities in and 
about nearby facilities.  Exceptions will be made only after previous agreement between 
Owner, Architect and Contractor. 

D. Fire alarm, intercom, intrusion alarm and other such tests shall be conducted outside of 
school hours and shall be coordinated with site personnel, if such tests occur after 
occupancy. 

1.6 WORK SEQUENCE 

A. Construct work in stages to accommodate Owner's use of premises during construction 
period; coordinate construction schedule and operations with Owner's Representative. 

1. Do not close off use of existing facilities until completion of addition will permit 
alternative usage of new facilities, unless otherwise directed by Owner. 

2. Stages of construction are those indicated on drawings. 

B. Delays: 

1. Minor delays:  Minor delays caused by parties other than the Contractor, such as 
the Owner or Architect, will not be considered critical path delays and will not result 
in a time extension to the project schedule.  Minor delays shall be defined as delays 
due to the need for review, clarifications, consideration, detailing, etc. which 
typically do not last more than 48 hours, are addressed promptly and solved 
without significant changes to the work, as determined solely by the Architect.  
Such items which may cause delay must be identified by the Contractor at the time 
of origin. 

2. Other delays:  Other delays caused by unknown or unforeseen conditions or 
significant changes or modifications requested by or required by the Owner, 
Architect or DSA, will be permitted only if promptly submitted, reviewed and 
approved by the Architect and Owner.  Such delays may result in time extensions 
to specific work or areas of work only, and not to other unaffected portions of the 
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project.  Such delays must directly affect the critical path of the work, be shown as 
unavoidable and be unable to be made up through rescheduling. 

C. Occupancy:  The project will be occupied by the School Staff as shown below.  Dates 
are fixed and cannot be changed.  The premises will be occupied whether or not the 
work is completed regardless of time extensions (if any). Any work performed after this 
date will need to be fully coordinated with the Owner and will be limited to after school 
hours or weekends. 

D. Project Schedule: 

1. The following schedule summarizes the major activity dates (Dates are 
approximate and actual start dates are subject to change): 

a. Bid      Dates 

1) Advertise to Bid (first) 

2) Advertise to Bid (second) 

3) Pre-Bid Conference 

4) Addendum (last) 

5) Bids Due  

6) Board Award 

b. Contracts 

1) Bond Preparation  

2) Contract Execution 

c. Pre-Construction Activities 

1) Start Date  

2) Submittals and Approvals 

3) Materials Ordering/Stockpiling 

4) School Concludes for Summer 

d. Construction 

1) Date of facility availability 

2) Construction, All Units 

3) Begin turning over spaces to District 

e. Occupancy: In order to accommodate a phased occupancy by the Owner, 
the Contractor will turn the buildings over for occupancy as follows: 

1) Occupancy - Staff 

2) Occupancy - Students 

f. Completion/Close-out 

1) Substantial Completion Date 

2) Complete Punch List Work 

3) Final Completion 

4) Closeout 
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1.7 EXTENDED LIQUIDATED DAMAGES 

A. At the conclusion of the Punch List Work Completion date, all items are to be 100% 
finalized.  Should work remain uncompleted beyond this date, the Owner may re-instate 
liquidated damages until all such work has been accepted.  In addition, work 
uncompleted may, at the Owner’s option, be completed by others and charged against 
the contract amount. 

1.8 OWNER OCCUPANCY 

A. Owner will occupy nearby premises during construction. 

B. Refer to General Conditions and Supplementary Conditions for requirements for partial 
occupancy by Owner. 

C. Owner will not occupy buildings included in this scope of work during the primary 
construction period. However, occupancy will occur as shown above. 

D. Owner may occupy other buildings on premises during construction and may be present 
on site during summer construction period. 

1.9 EXISTING UTILITIES 

A. It is recognized by the District and the Contractor that the location of existing utility 
facilities as shown on contract drawings and specifications are approximate; their exact 
location is unknown.  

B. Recognition is given to the fact there may be additional utilities existing on the property 
unknown to either party to the Contract.  Location of utilities as shown on drawings and 
specifications represent the best information obtainable from utility maps and other 
information furnished by the various agencies involved.  The Owner warrants neither the 
accuracy nor the extent of actual installations as shown on the drawings and 
specifications. 

C. Because of this uncertainty, it may become necessary for the Architect to make 
adjustments in the line or grade of sewers or storm drains.  Installation of such adjusted 
lines shall be made at the regular unit price bid for the work, and no additional 
compensation will be paid therefore, unless the scope and character of the work has 
been changed. 

D. The Contractor agrees and is required to coordinate and fully cooperate with the Owner 
and utility owners for the location, relocation, and protection of utilities.  The Contractor's 
attention is directed to the existence of utilities, underground and overhead, necessary 
for all buildings within the area of work.  Prior to start of trenching operations, the 
Contractor shall meet with Owner Representative(s) to fully review known utility locations 
which may affect the work. 

E. In accordance with Section 4215 of the Government Code of the State of California, the 
Owner shall make provisions to compensate the Contractor for the costs of locating, 
repairing damage not due to the failure of the Contractor to exercise reasonable care, 
and removing or relocating such main and trunk line utility facilities not indicated in the 
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plans and specifications with reasonable accuracy, and for equipment on the project 
necessarily idled during such work.  Compensation will be in accordance with the 
provisions of these specifications providing for change orders.  Nor shall the Contractor 
be assessed liquidated damages for delay in completion of the project, when such delay 
was caused by the failure of the Owner or owner of the utility to provide for removal or 
relocation of such utility facilities. 

F. Nothing herein shall be deemed to require compensation to the Contractor or to relieve 
him from being assessed liquidated damages for such delay when the presence of 
unidentifiable utilities can be inferred from the presence of other visible facilities, such as 
buildings, meter and junction boxes, on or adjacent to the site of construction, and the 
damage to existing utilities or delay was caused in whole or in part by a failure of the 
Owner to indicate the presence of such service laterals or appurtenances. 

G. In the event the Contractor discovers utilities not identified in the Contract plans or 
specifications, the Contractor shall immediately notify the Architect and the utility owner 
by the most expeditious means available and later confirm in writing. 

H. Existing building utilities shall not be interrupted during normal operating hours. 
 
 

 END OF SECTION  
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PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Contingency allowances. 

2. Material/Equipment allowance. 

1.2 GENERAL 

A. Allowances have been included in the bid to permit the Owner to add to or modify 
contract work at a later date.  Specific allowance types and amounts are described 
herein. 

B. Base Bid shall include full allowance amounts on the Bid Form, and Bidder shall 
acknowledge inclusion of these costs by initial on Bid Form.. 

1.3 ALLOWANCE TYPES 

A. Contingency Allowance. 

1. Use of the contingency allowance shall be only as directed for the Owner’s 
purposes, and only by written authorization signed by Owner’s and Architect’s 
“representative”, which designate amounts to be charged to the allowance. 

2. Change Orders authorizing use of funds from the contingency allowance will 
include the Contractor’s related costs and reasonable overhead and profit margins.  
The Contractor will submit a contingency summary with each payment application 
until a time that the contingency is depleted.  The Architect will determine which 
change order items are to be included in the contingency. 

3. Contingency Allowance Amount:  [$100,000.00] 

B. Material/Equipment Allowance. 

1. Selected material and equipment, and in some cases, their installation are shown 
and specified in the Contract Documents by Allowances.  Allowances have been 
established in lieu of specific requirements and defer selection of actual materials 
and equipment to a later date when additional information is available for 
evaluation. 

2. Where specific material/equipment allowances are used, the cost shall include the 
complete material, installation, overhead, profit and all other related costs, 
including subcontractor expenses. 

3. Material/Equipment Allowance Amount:  [$0.00 (none).] 

1.4 ALLOWANCE DETERMINATION 

A. Quantities shall be determined in accordance with  as noted in the Documents. 
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1.5 UNUSED ALLOWANCE 

A. At Project closeout, credit unused amounts remaining in Allowance[s] to Owner by 
Deductive Change Order. 

 
 

 END OF SECTION  
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PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Pre-construction Meeting. 

2. Regular project meetings. 

3. Pre-installation meetings. 

1.2 GENERAL 

A. The Architect shall make arrangements for meetings, prepare agenda with copies for 
participants, preside at meetings, record minutes, and distribute copies to the Owner, 
Project Inspector, Contractor, participants, and others affected by the decisions made. 

B. Attendance required: Project Superintendent, Project Manager (if any), major 
Subcontractors (as requested), Architect, Project Inspector, and others as appropriate 
to the meeting topics. 

1.3 PRE-CONSTRUCTION MEETING 

A. Upon issuing a notice of intent to award the contract, the Architect will schedule a pre-
construction meeting. 

B. Agenda: Architect and Contractor shall prepare an agenda and distribute copies at least 
one week in advance of the Pre-Construction meeting. 

C. Architect’s agenda may include, but not limited to, discussion of the following items: 

1. Project description and scope of work. 

2. Temporary facilities and use of the site. 

3. Environmental procedures. 

4. Legal and code requirements. 

5. Designation of personnel representing the parties to the contract; lines of 
communication. 

6. Communication and responsibilities. 

7. Submittal procedures in accordance with Section 01 3300. 

8. Construction schedule and critical path. 

9. Schedule of values. 

10. Record drawings. 

11. Progress payments. 

12. Change orders and time extensions (related to critical path). 

13. Inspection and testing. 

14. Project closeout. 
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1.4 WEEKLY PROJECT MEETINGS 

A. The Architect will schedule and run weekly project meetings throughout the project to 
review the short-term project schedule and to discuss issues requiring resolution.  It is 
the duty of the Contractor to attend, participate in, and comply with the agreements 
reached and direction set at these meetings. 

1.5 MONTHLY MEETINGS 

A. The Architect shall schedule and run monthly meetings for the purpose of assessing 
progress, approving payment, resolving problems, and addressing mid-range and long-
range scheduling issues. 

1.6 PRE-INSTALLATION MEETINGS 

A. The Contractor shall schedule and run pre-installation meetings in accordance with the  
product specifications. 

1.7 SPECIAL MEETINGS 

A. The Architect may occasionally schedule special meetings for the purpose of discussing 
work requiring a significant coordination effort or for resolving issues which require more 
attention than they can be given in the regularly scheduled meetings.  The Contractor 
shall attend these meetings along with representatives of subcontractors, suppliers, 
and/or manufacturers when appropriate for the subject matter to be discussed. 

 
 
 

 END OF SECTION  
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PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Requirements for the following: 

a. Electronic Data Transfer. 

b. Substitutions:  Specific procedures for submission and approval of products 
other than those specified or noted on the Drawings. 

c. Procedures for processing of Contractors “Requests for Interpretation” (RFI) 
questions. 

2. Procedures to be followed in preparing and submitting the following: 

a. Subcontractor List. 

b. Progress Schedule. 

c. Schedule of Values. 

d. Shop Drawings. 

e. Product Data/Material Lists. 

f. Samples. 

g. Requests for Information (RFI). 

h. Deferred Approvals. 

i. Record Drawings. 

j. Certifications including those required for material VOC content. 

k. Maintenance/Operating Manuals. 

l. Warranties and Extended Guarantees. 

m. Extra Stock. 

3. Substitution Procedures:  Specific requirements for submission and approval of 
products other than those specified or noted on the Drawings. 

4. Procedures for processing of Contractors “Requests for Interpretation” (RFI) 
questions. 

5. Electronic Data Transfer. 

1.2 RELATED REQUIREMENTS 

A. Section 01 6116, Volatile Organic Compound (VOC) Restrictions; “Accessory Material 
VOC Content Certification Form.” 

B. Section 01 7700, Closeout Procedures. 

C. Section 01 7836, Warranties; guarantee/warranty forms. 

D. Section 01 8113, Sustainable Design Requirements, for CAL-Green general 
requirements and procedures. 
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E. Test reports: Pertinent Specification Sections (by testing lab). 

F. Individual requirements for submittals also are described in other Sections of these 
Specifications. 

1.3 DEFINITIONS 

A. Action Submittals:  Written and graphic information and physical samples that require 
Architect's responsive action.  Action submittals are those submittals indicated in 
individual Specification Sections as action submittals. 

B. Informational Submittals:  Written and graphic information and physical samples 
indicated in individual Specification Sections as informational submittals that do not 
require Architect's responsive action. 

C. Portable Document Format (PDF):  An open standard file format licensed by Adobe 
Systems used for representing documents in a device-independent and display 
resolution-independent fixed-layout document format. 

1.4 ADMINISTRATIVE REQUIREMENTS 

A. General; 

1. Shop drawings, product data, and samples are in no case to be considered 
Contract Documents but are to be treated only as instruments of convenience and 
facility to further the progress of the Work. 

2. Miscellaneous systems not specifically specified but installed to meet code 
requirements or for other reasons are subject to Architect's review prior to 
installation. 

B. Shop drawings, product data, samples and supporting data shall be prepared by 
Contractor or its suppliers but shall be submitted to Architect by Contractor as the 
instruments of the Contractor. 

C. Coordination of Submittals: 

1. Before submitting a shop drawing or any related material to Architect, Contractor 
shall: review each such submission for conformance with the means, methods, 
techniques, sequences, and operations of construction, and safety precautions 
and programs incidental thereto, which are the sole responsibility of the Contractor; 
approve each such submission before submitting it; and so stamp each such 
submission before submitting it. By affixing the Contractor's signature to each 
submittal, the Contractor certifies that this coordination has been performed. 

2. Architect shall assume that no shop drawing or related submittal comprises a 
variation unless the Contractor advises the Architect otherwise via a written 
instrument which is acknowledged by the Architect in writing. 

D. Grouping of Submittals: 
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1. Unless otherwise specified, make submittals in groups containing all associated 
items to assure that information is available for checking each item when it is 
received. 

2. Partial submittals may be rejected as not complying with the provisions of the 
Contract.  The Contractor may be held liable for delays so occasioned. 

E. Architect will check submittals for conformance with design concepts of project.  
Approval by Architect covers only such conformance.  Effort will be made by Architect to 
discover any errors, but responsibility for accuracy and correctness of submittals shall 
be with the Contractor. 

F. Approval of submittals will be on a general basis only and shall not relieve the Contractor 
from their responsibility for proper fitting and construction of the Work, nor from furnishing 
materials and labor required by the Contract which may not be indicated on the 
submittals when approved. 

G. No portion of the work requiring submittals shall be commenced until the submittal for 
that portion of the work has been approved by Architect.  All such portions of work shall 
be in accordance with the approved submittals.  Any work performed without approved 
submittals will be done so at the Contractor's own risk.  Work found not to be in 
compliance with the approved submittals shall be removed and corrected at the 
Contractor's own expense. 

H. The Contractor shall make corrections required by Architect and shall resubmit as 
required by Architect the required number of corrected copies of shop drawings, product 
date, or new samples until approved. Contractor shall direct specific attention in writing 
or on resubmittals to revisions other than the corrections required by the Architect on 
previous submissions.  Professional services required for more than two (2) re-reviews 
of required submittals of shop drawings, product data, or samples are subject to charge 
to the Contractor. 

1.5 ELECTRONIC DATA TRANSFER 

A. Requests for Electronic Data will be considered upon receipt of written request by the 
Contractor accompanied by a signed copy of the Electronic Data Request Form 
(included with this section).  Request should clearly outline specific Drawings desired 
and the intent of the request. 

1. Submit Electronic Data Request Form on standard form. 

2. Allow 72 hours minimum for review and consideration by Architect. 

B. Electronic data files are not a part of the contract documents, but rather a convenience 
for the Contractor in preparation of his required submittals and layout efforts.  Electronic 
files do not alter the content or meaning of the hard copy documents which may be a 
part of the Contract Documents. 

C. The electronic data files will remain the property of the Architect, shall not be used for 
any other purpose than that purpose stated in the Electronic Data Request Form, and 
shall not be released by the Contractor or any subcontractor to any other party without 
written consent from the Architect. 
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D. The electronic data files are distributed for reference only.  Transferring such files can 
alter, delete or change original information.  Accuracy of the data cannot be guaranteed 
as correct or complete and the Contractor accepts full responsibility for inaccuracies, 
regardless of cause. 

E. The hard copy documents, including addenda and subsequent written changes to the 
documents, represent the complete work of the Contract.  Electronic files should be 
cross-referenced to the Contract Documents by the user and verified from that the 
information included contains the necessary Contract information.  It is the Contractor’s 
responsibility to make any changes or revisions to the electronic data files as necessary. 

F. Architect may, at his complete discretion and without explanation, approve or deny 
requests for electronic data. 

1.6 SUBSTITUTIONS 

A. Architect's Approval Required: 

1. Contract is based on materials, equipment and methods described in Contract 
Documents.  Substitutions will not be reviewed and approved prior to the award of 
the contract. 

2. Architect will consider proposals during the submittal process for substitution of 
materials, equipment and methods only when such proposals are accompanied by 
full and complete technical data and other information required by Architect to 
evaluate proposed substitution.  Substitution shall be submitted with completed 
Substitution Request Form, included with this section. 

3. Do not substitute materials, equipment or methods unless such substitution has 
been specifically approved for this work by Architect. 

B. "Or Equal":  Whenever, in Contract Documents, any material, process or specified patent 
or proprietary name and/or by name of manufacturer is indicated, such name shall be 
deemed to be used for purpose of facilitating description of material and/or process 
desired, and shall be deemed to be followed by the words "or equal" and Contractor may 
offer any material or process which shall be equal in every respect to that so indicated 
or specified; provided, however, that if material, process or article offered by Contractor 
is not, in opinion of Architect, equal in every respect to that specified, then Contractor 
shall furnish material, process or article specified or one that in opinion of Architect is 
equal thereof in every respect. 

C. “No Substitutions”:  Items indicated as “No Substitutions” shall be provided as specified 
and no alternates will be allowed.  These items are required either due to standards 
implemented by the Owner or to match materials recently installed by others. 

D. Coordination:  Approval of substitution shall not relieve Contractor from responsibility for 
compliance with requirements of Drawings and Project Manual, and Contractor shall be 
responsible at his own expense for any changes in other parts of its own work or work 
of others which may be caused by approved substitution. 

E. DSA Approval: Any substitutions, that differs from the Contract Documents, which affect 
structural, fire and life safety, or access compliance shall be submitted to the Division of 
the State Architect (DSA) for review and approval. The Contractor shall  
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provide information and documents necessary to complete the process without any 
additional costs to the Owner, including engineering, calculation and modification of 
substitute products. All approvals will be in the form as CCD. 

PART 2 - SUBMITTALS 

2.1 SUBCONTRACTOR LIST 

A. Provide a typed list of Subcontractors within 5 days of notice of the award of contract.  
Include Subcontractor name, address, phone number, license number and trade. 

2.2 PROGRESS SCHEDULE 

A. Prepare and submit estimated progress schedule for work within 10 calendar days after 
issuance of Notice to Proceed.  Submit up-dated schedules: 

1. At mid-point of construction. 

2. When time extensions of more than two weeks are necessary. 

B. Relate progress Schedule to entire Project.  Indicate following: 

1. Dates for starting and completion of various sub-contracts. 

2. Dates for submission of required submittals. 

2.3 SCHEDULE OF VALUES 

A. Before first Application for Payment, submit for Architect's approval a Schedule of Values 
of various portions of work, aggregating total Contract sum, divided so as to facilitate 
payment to subcontractors, prepared in such form as Architect and Contractor may 
agree upon, and supported by such data to substantiate its correctness as Architect may 
require. 

1. Breakdown shall include separation of sitework from building work for main 
categories including electrical, plumbing, concrete, etc.  Separations shall also be 
provided for each building of a multiple building contract.  Include proper share of 
overhead and profit with each item in Schedule of Values. 

2. This Schedule, when approved by Architect, shall be used as basis for Contractor's 
applications for payment.  Payment will not be released until a Schedule of Values 
is accepted. 

B. Schedule of Values shall appear similar to the following list and generally following the 
Table of Contents of this Project Manual as the format for listing component items.  It 
shall be detailed at least as shown and portions shall not be more largely grouped so as 
to reduce its length unless appropriate to the scope of the Work.  Mobilization/Start-up 
is limited to 2 percent on contracts greater than $1,000,000 and 4 percent on contracts 
less than $1,000,000.  Contract closeout to be a minimum of 2 percent. 

1. Mobilization/Start-up. 

2. Temporary Facilities. 
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3. Insulation. 

4. Caulking and Sealants. 

5. Hollow Metal Doors and Frames. 

6. Wood Doors. 

7. Finish Hardware. 

8. Glass and Glazing. 

9. Portland Cement Plastering. 

10. Gypsum Board. 

11. Finish Flooring. 

12. Painting and Wall Coverings. 

13. Signage. 

14. Toilet Compartments. 

15. Toilet Accessories. 

16. Plumbing – Building. 

17. HVAC/Sheet Metal. 

18. Electrical – Building. 

19. Grading. 

20. Paving. 

21. Asphalt Striping. 

22. Chain Link Fencing. 

23. Site Concrete. 

24. Ornamental Metal Fence. 

25. Landscaping – Irrigation. 

26. Landscaping – Planting. 

27. Labor/Supervision. 

28. Cleanup. 

29. Contract Closeout. 

2.4 SUBMITTAL SCHEDULE 

A. Contractor shall prepare and submit to Architect a "Submittal Schedule" when required 
by the General Conditions showing scheduled dates of submittals and date required for 
return of submittals to Contractor. 

B. Contractor shall provide in Schedule the minimum specified working days for Architect 
to review and check submittals provided it is not a deferred approval item.  Based on the 
number and complexity of submittals at any one time, Architect's review period may be 
longer than the days specified. 

C. Dates on "Submittal Schedule" shall be agreed upon by both Architect and Contractor. 

2.5 PROJECT DIRECTORY 

A. After execution of the Contract but prior to commencement of Work, Contractor shall 
submit to Architect a Project Directory listing subcontractors and vendors on the Project 
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and giving a brief description of their scope of work, firm name, contact person, address, 
phone number, e-mail address, and fax number if used. 

2.6 SHOP DRAWINGS 

A. Submit shop drawings as a copy of the original set maintained by the Contractor.  Shop 
drawings are to include the name of the project, the name of Contractor and are to be 
numbered consecutively.  Provide legible and complete copies in every respect. Provide 
quantity as described below.  Do not reproduce the Contract Drawings in lieu of 
Contractor or subcontractor produced shop drawings. 

B. If shop drawings show variations from Contract requirements because of standard shop 
practice or other reason, make specific mention of such variations in letter of transmittal, 
as well as on Drawings, in order that (if acceptable) suitable action may be taken for 
proper adjustment of the Contract Documents.  Unless specific changes have been 
noted and approved, no deviations from Contract Documents will be accepted. 

2.7 PRODUCT DATA / MATERIAL LISTS 

A. Manufacturer's Standard Schematic Drawings: 

1. Modify Manufacturer’s drawings to delete information which is not applicable to the 
Project. 

2. Supplement standard information to provide additional information which is 
applicable to the Project. 

B. Manufacturer's catalog sheets, brochures, diagrams, schedules, performance charts, 
illustrations and other standard descriptive data. 

1. Clearly mark each copy to identify pertinent materials, products or models.  Mark 
out or remove extraneous information. 

2. Show dimensions and clearances required. 

3. Show performance characteristics and capacities. 

4. Show wiring diagrams and controls. 

2.8 SAMPLES 

A. Samples:  Physical examples to illustrate materials, equipment or workmanship, and to 
establish standards by which completed work is judged. 

1. Include identification on samples including product and material and location of 
proposed work. 

B. Samples shall be of sufficient size and quantity to clearly illustrate: 

1. Functional characteristics of product or material, with integrally related parts and 
attachment devices. 

2. After review, samples may be used in construction of project. 

C. Field samples and mockups: 
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1. Erect at project site at location acceptable to Architect. 

2. Construct each sample or mockup complete, including work of trades required in 
finished work. 

2.9 REQUESTS FOR INFORMATION (RFI) 

A. Requests for additional information (RFI's) beyond that set-forth in the Contract 
Documents will be considered when the request is in writing and fully documented.  
Requests shall state the source and reason for the request; identify specific references 
within the Contract Documents pertinent to the request; and supply supporting 
information to assist the Architect in his/her response.  Verbal responses to such 
requests are to be considered informational; official response will only be given in writing. 

1. Submit RFI's on standard form, included with this Section, and numbered 
consecutively. 

2. Allow a minimum of 72-hours for review by Architect.  Additional time may be 
required for more complex issues. 

3. Provide suggested solution on standard RFI form where indicated. 

4. Provide detailed cost estimate for RFI's that are anticipated to exceed $500 in extra 
costs to the Owner. 

5. All requests for information that affect structural safety, fire and life safety,  or 
access compliance shall be submitted to the Division of the State Architect for 
review and approval by Addenda or CCD. 

B. Because RFI's are used for clarification or Construction Document interpretation 
purposes, the response will be issued back to the Contractor in the space provided on 
the standard RFI form.  More complex issues requiring Contract Document revisions 
and/or which may result in a change in cost to the Contract will be handled using a 
Construction Change Document (CCD).  RFI’s and CCD’s will not be used to address 
simple or minor coordination or construction issues which can normally be addressed 
quickly and easily by the Contractor or in conjunction with the Contractor and Architect.  
RFI's deemed unnecessary or frivolous by the Architect will be returned to the Contractor 
for reconsideration or will be rejected.  RFI's so returned shall be removed from the RFI 
log and noted as unnecessary. 

2.10 DEFERRED SUBMITTALS 

A. Certain specified products require the specified manufacturer to design the product or 
system after the Owner-Contractor agreement has been signed.  Because the selection 
of the manufacturer of these products resides with the Contractor, it is not possible to 
anticipate the actual product or system which will be supplied for the Project prior to 
bidding.  However, since no Contract can be executed between the Owner and the 
Contractor without prior approval of the Contract Documents by DSA, "Deferred 
Submittal" of these products shall be obtained after the contract is executed.  This 
requires complete design documents and calculations be submitted by the Contractor to 
DSA through the Architect and the Architect’s consultants.  The manufacturer and 
Contractor are responsible for prompt submission of these Deferred Submittals to the 
Architect, and for making any changes required by DSA, at no cost to the Owner, and 
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prior to incorporation of the product or system into the work.  The items requiring 
"Deferred Submittal" are noted on the Cover Sheet of the Drawings. 

B. Submit to the Architect for processing items identified as Deferred Approval on the 
Drawings or within the Specifications.  Approval of these items is contingent upon 
approval of the submittal by DSA. 

C. Submit Deferred Approval submittals as specified for shop drawings and the additional 
requirements of this Article. 

D. Submit complete drawings, details, specifications, calculations and other information 
necessary to fully describe and substantiate the submittal, signed and stamped by a 
Structural Engineer licensed in the State of California. 

E. Deferred Approval items will be checked for general design concept conformance only 
and will be submitted to the Division of the State Architect for review.  If necessary, 
submittals will be returned to the Contractor for corrections and/or additional information, 
as required by DSA.  The Contractor shall make necessary changes and resubmit for 
additional review. 

F. The Architect will review the submittal one time only and will not perform extensive 
calculations nor prepare drawings required for DSA.  If the Contractor fails to provide 
proper information for approval or the Architect is required to perform additional duties, 
such services will be reimbursed by the Owner and back-charged to the Contractor. 

G. Do not proceed with fabrication until deferred approval documents have been approved 
by DSA. 

2.11 CERTIFICATIONS 

A. Where specifically indicated by pertinent Specification Sections, submit proper 
certification of recognized producer or association in lieu of or in addition to testing.  
Certification shall attest to product's compliance with requirements of Contract 
Documents. 

B. Certifications for this project shall also include: 

1. Fire Alarm System Certification: 

a. As specified in Division 28. 

2. Certificate of Chlorination and Sterilization: 

a. Submit completed Certificate of Chlorination and Sterilization (included with 
this Section) with Local Jurisdiction approvals and Testing Agency reports 
attached, as specified in Divisions 22 and 33. 

3. Certificate of Compliance for Building Materials: 

a. Submit completed Certification of Compliance for Building Materials 
(included with this section). 
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2.12 MAINTENANCE / OPERATION MANUALS 

A. General:  Contractor shall incorporate in Maintenance/Operation Manual(s) brochures, 
manufacturer's catalogs and written instructions for equipment and materials needing 
regular care or maintenance.  These items include carpets, resilient flooring, architectural 
finishes, mechanical and electrical equipment and other items as required elsewhere in 
Contract Documents.  Prepare manuals in durable plastic loose leaf binders sized to 
accommodate 8-1/2 x 11 sheets with following minimum information: 

1. Identification on or readable through, front cover stating general nature of manual. 

2. Neatly typewritten index of contents. 

3. Site plan and building plans indicating location of equipment referenced (reduced 
scale). 

4. Complete instructions regarding operation and maintenance of equipment 
involved. 

5. Complete nomenclature of replaceable parts, their part numbers, current cost and 
name and address of nearest vendor of parts. 

6. Copy of warranties issued, in a separate binder as specified in this Section. 

7. Copy of approved shop drawings (reduced scale) with data concerning changes 
made during construction. 

B. Extraneous Data: 

1. Where contents of manuals include manufacturer's catalog pages, clearly indicate 
precise items included in the Project installation and delete, or otherwise clearly 
indicate, manufacturer's data with which the Project installation is not concerned. 

C. Materials shall be organized in a logical and consistent manner, by Specification Section 
number, with separating tabs clearly marked. 

D. When submitting electronic file via Newforma, materials shall be organized in order 
ascending by Specification Section number and including clear separation within one pdf 
file, following format prescribed in paragraphs A and B of this Article. 

2.13 WARRANTIES AND GUARANTEES 

A. Contractor Standard Guarantee: 

1. Furnish Owner with its Standard Guarantee for work executed under this Contract, 
including approved extra work, to be absolutely free of defects of workmanship 
and materials for a period of two (2) years from the date of filing of the Notice of 
Completion. 

2. Under the terms of its warranty, Contractor shall guarantee to repair and make 
good defects and repair damage to other work caused thereby which may occur 
during the Warranty period at no cost to the Owner. 

3. Guarantees and warranties between Contractor and manufacturers and between 
Contractor and suppliers shall not affect the Guarantee and Warranty between 
Contractor and Owner. 



SUBMITTAL PROCEDURES 
SECTION 01 3300 

 R231751X00 
  

11 

4. Contractor’s Standard Guarantee shall be submitted on the Guarantee/Warranty 
form included in Section 01 7836, Warranties. 

B. Subcontractor Standard Guarantee: 

1. Contractor shall countersign and furnish Owner with a Subcontractor Standard 
Guarantee from each Subcontractor for their work executed under this Contract, 
and approved extra work, to be free of defects of workmanship and materials for a 
period equal to the Contactor Standard Guarantee. 

2. Under the terms of its warranty, Subcontractor shall guarantee to repair and make 
good defects and repair damage to other work caused thereby which may occur 
during the Warranty period at no cost to the Owner. 

3. Subcontractors individual Standard Guarantee shall be submitted on 
Guarantee/Warranty form included in Section 01 7836, Warranties. 

C. Special or Extended Guarantee/Warranty: 

1. In addition to the Contractor’s and Subcontractor’s Standard Guarantees, furnish 
Owner with special or extended warranties in excess of the Standard Warranty 
term of the Contract where specified in the respective Sections of the 
Specifications. 

2. Where special or extended guarantees are related to work of a Subcontractor, the 
written Guarantee/Warranty form prepared by the Contractor shall be co-signed by 
the respective responsible subcontractor and a separate and addition 
Guarantee/Warranty form shall be prepared by the Subcontractor and co-signed 
by the Contractor. 

3. Each Special or Extended Guarantee/Warranty shall be submitted on the forms 
included in Section 01 7836, Warranties. 

D. Provide a binder with the executed Guarantee/Warranty forms placed in the order in 
which they occur in the Project Manual.  Include an Index listing each Specification 
Section, specific items covered and length of warranty for each item. 

E. When submitting electronic file via Newforma, materials shall be organized in order 
ascending by Specification Section number and including clear separation within one pdf 
file. 

2.14 RECORD DRAWINGS AND SPECIFICATIONS 

A. The Contractor shall prepare and maintain on a current basis an accurate and complete 
set of Record Drawings and Annotated Specifications showing clearly the following: 

1. Changes, revisions, and substitutions during construction, including, without 
limitation, field changes. 

2. Addenda, Construction Change Documents and Clarifications issued by the 
Architect. 

3. The final location of mechanical equipment, ducts, outlets, structural members, 
walls, partitions, and other significant features. Note both vertical and horizontal 
dimensions of concealed installations. 
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4. Installed locations of underground work and utilities, including storm drain piping, 
plumbing, electrical and stubs for future connections. Note both vertical and 
horizontal locations of underground facilities from permanent monuments such as 
building corners or other permanent structures, and finish grades. 

5. In the event of a specification that allows Contractor to elect one of several brands, 
makes, or types of material or equipment, the annotations shall show which of the 
allowable items the Contractor has furnished. 

B. The Contractor shall update the Record Drawings and Specifications as often as 
necessary to keep them current but no less often than weekly, and up-dated monthly, 
prior to and pursuant to approval of the progress payment application. 

1. Record drawings and specifications are to remain on site and available for 
inspection by the District Representative, Project Inspector and the Architect. 

2. Changes shall be made in an accurate and legible manner by a qualified 
draftsperson acceptable to Architect. 

3. Symbols and designations used in preparing Record Drawings shall match those 
used in the Contract Drawings. 

C. At project completion, the Record Drawings and Annotated Specifications shall be 
submitted by the Contractor for Owner’s Project Inspector and Architect review and 
comment. 

1. These will be returned to the Contractor for revisions.  Once corrections have been 
completed the Inspector shall sign and date the record set coversheet noting it as 
acceptance of the completed Record Drawings and Specifications. 

2. Prior to Application for Final Payment, the original Record Drawings and 
Specifications are to be resubmitted on green bond to the Architect along with a 
scanned electronic file set in PDF format with each drawing bookmarked, matching 
the Drawing titles. 

3. When submitting electronic file via Newforma, materials shall be organized in order 
ascending by Sheet Number as shown on the Drawing Sheet Index within one pdf 
file. 

D. Conditions of Payments: 

1. At the end of each month the Project Inspector will review the record drawings and 
specifications. If the records are incomplete, or incorrect, an appropriate amount 
of dollars, equivalent to the cost of uncovering the work to determine the locations 
of piping and the like, may be deducted from the next progress payment. The 
deducted sum will be withheld until the record drawings are updated and/or 
corrected. 

2. Written confirmation from the District Representative that the record drawings and 
specifications have been properly updated weekly shall be submitted with each 
pay application request, and the existence of such properly updated records shall 
be a condition precedent to payment. 

3. On completion of the Contractor's portion of the Work and prior to Application for 
Final Payment, the Contractor shall provide one complete set of approved Record 
Drawings and Specifications to the Owner, in format as specified, certifying them 
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to be a complete and accurate reflection of the actual construction conditions of 
the Work. Delays in the submission of complete record documents may subject 
the Contractor to liquidated damages. 

2.15 EXTRA STOCK 

A. Provide extra stock and materials, as described in the individual Specification Sections, 
to the Owner at time of final acceptance. 

B. Materials shall be inventoried in writing, neatly packaged, with labels clearly identifying 
contents and quantities. 

C. Contractor shall obtain written acceptance of delivery from Owner. 

PART 3 - EXECUTION 

3.1 GENERAL SUBMISSION REQUIREMENTS 

A. This project is using Newforma Info Exchange for transmission and processing of project 
documentation.  The Contractor is responsible for making contract submissions through 
this web accessed system.  No supplementary software is required for use.  User names 
and passwords will be granted at the beginning of the project. 

B. Contractor is responsible for the scheduling of submittals in order to avoid detrimental 
impact to the construction schedule and to support the timely sequence of the Work. 

1. Allow a minimum of 15-working days for submittal review by the Architect.  
Complex submittals or submittals which are not provided as complete packages 
may take longer than 15-working days for review. 

2. Contractor shall allow time for potential rejection and re-submittal of submittals 
which are being offered as substitution to the specified products. 

C. Contractor shall review submittals for completeness, coordination and conflicts between 
subcontractors and other Work in the Contract Documents. 

1. Subcontractors shall make submittals to Contractor. 

2. Submittals made by subcontractors which are not thoroughly reviewed by the 
Contractor will be returned.  Submittals which vary significantly from the Contract 
Documents and are not so identified prior to submission, will be returned to the 
Contractor without review. 

D. Mechanical and electrical submittals, excluding underground work, shall each be 
packaged together so that products/components for these two major disciplines are 
transmitted to the Architect as a single submittal package for review. 

E. Submittals shall be accompanied by Submittal Transmittal, included at the end of this 
Section, addressed to the Architect.  Each submittal transmittal shall: 

1. Be consecutively numbered. 
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2. Re-submittals to have same submittal number as the original submittal with an 
alphanumeric suffix. 

3. Indicate Specification Section number.  Separate submittals are required for each 
Specification Section involved. 

4. Include proper number of copies, as required in “Number of Copies Required” 
below. 

5. Contain index of items submitted, properly identified with Drawing numbers, etc. 

6. Substitutions shall be accompanied by a completed Substitution Request Form 
(included with the Project Manual). 

F. Electronic Submittals. 

1. Product data submitted electronically shall be submitted in .pdf format.  Submittals 
shall be organized in a logical format grouping items and subsections together.  
The first page of each item or subsection must be bookmarked and properly 
labeled.  If multiple fixtures or products are included in a single submittal, each 
item and corresponding information shall be separately grouped and bookmarked 
as noted above.  This formatting and bookmarking shall also apply to other data 
submitted electronically like warranties/guarantees, maintenance & operations 
manuals and certifications. 

2. Shop drawings submitted electronically shall be submitted in .pdf format.  Shop 
drawings shall be organized in a logical format grouping sections together (plans, 
elevations, details, schedules, etc.).  Each sheet of the shop drawings shall be 
bookmarked and properly labeled.  Plan references and detail callouts shall be 
hyperlinked to properly jump to the referenced page or detail. 

G. Number of Copies Required - Contractor shall submit following number of copies: 

1. Subcontractor List:  1-copy. 

2. Progress Schedule:  3-copies, plus 1-electronic copy in PDF. 

3. Schedule of Values:  3-copies. 

4. Shop Drawings:  1-electronic copy in PDF format. 

5. Product Data/Material Lists:  1-electronic copy in PDF format. 

6. Samples:  As specifically indicated in the respective Specification Section or, if not 
indicated, two more than the Contractor requires to be returned. 

7. Samples for Color/Pattern Selection:  One set of manufacturer's complete range 
for initial selection; and 4 samples as requested of selected color/pattern for 
inclusion in final color boards. 

a. As color selection is dependent on multiple submittals, it is critical that items 
requiring color decisions be submitted as early as possible and at the same 
time. 

b. Selections will not be finalized until color dependent/selection submittals are 
received. 

8. Substitution Request:  1-copy. 

9. Request for Information:  1-copy. 

10. Electronic Transfer:  1-copy. 
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11. Deferred Approvals:  3-copies. 

12. Record Survey:  As specified. 

13. Certifications:  3-copies. 

14. Maintenance/Operations Manuals:  After approved via Newforma submittal, 1-hard 
copy plus 1-electronic copy in format acceptable to the Owner. 

15. Guarantees/Warranties:  After approved via Newforma submittal, 1-hard copy, 
plus 1-electronic copy in format acceptable to the Owner.  Refer to Section 
01 7836, Warranties, for forms and additional requirements for assembly of 
guarantees/warranties. 

16. Record Drawings:  After approved via Newforma submittal, 1-hard copy plus 1-
electronic copy in format acceptable to the Owner. 

H. Submittals shall include the following, as applicable: 

1. Date and revision dates. 

2. Project title and number. 

3. The names of Architect, Contractor, Subcontractor and supplier or manufacturer. 

4. Identification of product or material. 

5. Relation to adjacent structure or material. 

6. Field dimensions, clearly identified as such. 

7. Specification section number. 

8. A blank space for Architect's stamp. 

9. Contractor's stamp on each, initialed or signed, certifying that submittal was 
reviewed, field measurements have been verified and submittal is in compliance 
with the applicable Specification Section and the overall Contract Documents. 

I. Incomplete, inaccurate or non-complying submittals requiring revisions, re-submittal and 
additional review time, shall not be considered as a basis for Contract time extension. 

3.2 PROCEDURES FOR ACTION SUBMITTALS 

A. Action Submittals are identified in the respective Specification Section and shall be 
submitted in accordance with the specified web based access system. 

B. Number of Copies:  As specified under Article “General Submission Requirements.” 

C. Architect's Review: 

1. General: 

a. Except for finish, color, and other aesthetic matters left to Architect's decision 
by Contract Documents, Architect's review is only for Contractor's 
convenience in following work and does not relieve Contractor from 
responsibility for deviations from requirements of Contract Documents. 

b. Do not construe Architect's review as a complete check or relief from 
responsibility for errors or omissions of any sort in shop drawings or 
schedules or from necessity of furnishing work required by Contract 
Documents that may not have been shown on shop drawings. 
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c. Architect's review of a separate item does not indicate review of complete 
assembly in which it functions. 

d. Review comments of the Architect (or its consultants) will be shown when it 
is returned to the Contractor.  The Contractor shall make and distribute such 
copies as are required for its purposes. 

D. Processing: 

1. Architect will review Action Submittals in accordance with agreed upon "Submittal 
Schedule" and will return them to Contractor with Architect's stamp. 

2. Notations by Architect which increase Contract cost or time of completion shall be 
brought to Architect's attention before proceeding with work.  Failure to do so will 
result in the increased costs being borne by the Contractor. 

3. Each submittal will be stamped indicating appropriate action to be taken by the 
Contractor. 

4. If for any reason the Contractor cannot comply with the notations, Contractor shall 
re-submit submittal.  In the transmittal letter accompanying the re-submittal, clearly 
describe the reason(s) for not being able to comply with the notations. 

E. Action and Distribution: 

1. Architect will stamp submittals and Contractor shall comply with action noted on 
the Architect’s “Submittal Review” stamp. 

2. Unless otherwise directed for mutually agreed or required by the Architect’s stamp, 
Architect will return submittals to the Contractor via the specified web access 
system. 

3. If corrections are required, the Contractor is responsible for making the necessary 
corrections and re-submitting the shop drawings in a timely fashion as to not affect 
the project schedule. 

4. The Contractor shall secure final acceptance prior to commencing work involved. 

F. Consultants' Review: 

1. Submittals requiring review by Architect’s or Owner’s consultants shall be 
uploaded to the specified web access system for distribution by the Architect. 

2. Processing shall be in accordance with consultants stamp. 

a. If action required by consultants stamp is not clear, Contractor shall 
immediately notify the Architect for a clarification. 

b. If returned submittal also includes the Architect’s stamp, processing shall be 
in accordance with the Architect’s stamp. 

G. Revisions: 

1. If revisions are required, the Contractor is responsible for making the necessary 
changes pertinent to by comments noted on the submittal and re-submitting the 
shop drawings in a timely fashion as to not affect the project schedule. 

2. If the Contractor considers any required revision to be a change, they shall so 
notify the Architect. 
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3. Show each revision by number, date, and subject in a revision block on the 
submittal. 

4. If for any reason Contractor cannot comply with the notations, Contractor shall 
resubmit submittal. 

H. Revisions after Review:  When a submittal has been reviewed by the Architect, 
resubmittal for substitution of materials or equipment will not be considered unless 
accompanied by an acceptable explanation as to why the substitution is necessary. 

3.3 PROCEDURES FOR INFORMATIONAL SUBMITTALS 

A. Informational Submittals are identified in the respective Specification Section and shall 
be submitted in accordance with the specified web based access system. 

B. Number of Copies:  As specified under Article “General Submission Requirements.” 

C. Certificates and Certifications:  Provide a notarized statement that includes signature of 
entity responsible for preparing certification.  Certificates and certifications shall be 
signed by an officer or other individual authorized to sign documents on behalf of that 
entity. 

D. Test and Inspection Reports:  Comply with requirements specified in Section 01 4523, 
Testing and Inspection Services. 

3.4 PROCEDURES FOR CLOSEOUT AND MAINTENANCE MATERIAL SUBMITTALS 

A. Closeout and maintenance material submittals are identified in the respective 
Specification Section and shall be submitted as specified or, if not specified, in 
accordance instructions provided by the Architect. 

B. Comply with the additional requirements specified in Section 01 7700, Closeout 
Procedures. 

3.5 FORMS 

A. The following submittal forms are included as part of this Section. 

1. Submittal Transmittal. 

2. Substitution Request. 

3. Request for Information. 

4. Electronic Data Request. 

5. Megger Grounding Test Certificate. 

6. Certification of Chlorination and Sterilization. 
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7. Certification of Compliance for Building Materials. 

8. Roofing Certification. 

END OF SECTION 

p:\saclegacy\docs\1571 fcusd gold ridge elementary school mod\4.06 projman\01 3300_submittal procedures.docx 
Last Updated:  June 17, 2020 



 

  SUBMITTAL NO.: 
 

Architect’s Project # DATE:   

DSA File/Appl. # Re-Submittal of Original No.:   

1. SUBMITTAL TRANSMITTAL 

Attention:   Contractor:    

  Contact:   

  Sub Contractor:   

 Contact:   

Please submit only one trade per submittal!  Description of submitted materials: 
Quantity 
 

Specification Section  

submitted Section # Section Title Description of contents (e.g. product data, shop drawings, samples) 

    

    

    

    
Contractor Statement: (read and acknowledge) 
This submittal has been reviewed and approved with respect to the means, methods, techniques, and procedures of construction, safety 
precautions, and program incidentals thereto.  This submittal complies with the contract documents and comprises no variations thereto, 
unless accompanied by a substitution request. 

By:    Date:   
 Name 

 

2. RE-TRANSMITTAL TO CONTRACTOR:   Distribution: Contractor, Owner, Project Inspector, RGA, Other 
 NO EXCEPTIONS TAKEN  REJECTED   FURNISH AS CORRECTED 
 SUBMIT SPECIFIED ITEM  REVISE AND RESUBMIT  NO ACTION REQUIRED 

Corrections or comments made on the shop drawings during this review do not relieve the Contractor from compliance with requirements of the Drawings 
and Specifications.  This general check is only for the review of conformance with the design concept of the project and general compliance with the 
information given in the Contract Documents.  The Contractor is responsible for confirming and correlating all quantities and dimensions, selecting 
fabrication processes and techniques of construction, coordinating his work with that of all the other trades, and performing his work in a safe and 
satisfactory manner. 

Rainforth Grau Architects By:   Date:   

Additional Comments: 
 

See Specification Section 01 3300 for use of this form 
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  SUBSTITUTION 
  REQUEST NO.: 

Architect’s Project #  
DSA File/Appl. # Date:    

1. SUBSTITUTION REQUEST 

Attention:   Contractor:    

 Contact:   
 

Please submit only one product per request! Sub Contractor:   

Include with a specified product Submittal Contact:   
 

2. PROPOSED SUBSTITUTIONS:  The undersigned requests consideration of the following substitution: 

Specified Item:   Page No.:   Paragraph No.:    

Proposed Item:  
 

3. REASON FOR REQUEST: 
 
 
 
 
 
 
 
 

4. REQUIREMENTS FOR SUBSTITUTIONS: 
Attached data includes product description, specifications, drawings, photographs, performance and test data adequate 
for evaluation of request; applicable portions of data are clearly identified.  Attached data also includes a description of 
changes to Contract Documents, which proposed substitution will require for its proper installation. 
 

The undersigned certifies that the following paragraphs, unless modified by attachments, are correct: 
1. The proposed substitution does not affect dimensions shown on drawings and does not require design changes in 

the Contract Documents. 
2. The undersigned will pay for changes to the building design, including engineering design, detailing and construction 

costs caused by the requested substitution. 
3. The proposed substitution will have no adverse effect on the work, the schedule or specified warranty requirements. 
4. Maintenance and service parts will be readily available for the proposed substitution. 
 

The undersigned further states that the function, appearance and quality of the proposed substitution are equivalent or 
superior to the specified item. 

 
    
Signature - Contractor/Subcontractor Date 

 

5. TRANSMITTAL TO CONTRACTOR: Distribution: Contractor, Owner, Project Inspector, RGA, Other 

 ACCEPTED  ACCEPTED AS NOTED   REJECTED 

Rainforth Grau Architects By:   Date:   

Comments: 
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 RFI NO.:  
 

Architect’s Project # Date:   
DSA File/Appl. #  

1. REQUEST FOR INFORMATION 

Attention:   From: Contractor:     

  Contact:    

  Sub Contractor:    

 Contact:    

Identify related specific references within the Contract Documents and supporting information: 

Dwg./Document No.:      

Building/Site Location:    

2. Existing Condition (source / reason for the request): 
 

3. Recommended Contractor Action(s) for resolution: 
 

4. Project Inspector Acknowledgment: Date Reviewed:   

 

5. Owner / A/E Resolution(s): 
 

Date of Response:    By:    

Attachments: _  

Extra Work Involved in the Above Described Change? Yes   No   

Distribution: Contractor, Owner, Project Inspector, RGA, Other 
See Specification Section 01300 for use of this form j:\master spec form templates\rfi update draft.docx 
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E-DATA  
REQUEST NO.: 

 

Architect’s Project # 

DSA File/Appl. # Date:    

1. ELECTRONIC DATA REQUEST 

Attention:  From: Contractor:    

  Contact:   
 
  Sub Contractor:    

  Contact:   
 

2. DATA REQUESTED - Provide list of specific drawings requested (include sheet numbers): 

 

 

 

 

 

 

 

 

3. REASON FOR REQUEST - Provide clear explanation of why information is desired and for what 

purpose it will be utilized: 
 

 

 

 

 

 

4. ACKNOWLEDGEMENT OF RESPONSIBILITY: 
The electronic data files requested are distributed for reference only.  Transferring such files can alter, delete or change 
original information.  Accuracy of the data cannot be guaranteed as correct or complete and the Contractor accepts full 
responsibility for any and all inaccuracies, regardless of cause. 
 
The hard copy documents, including addenda and subsequent written changes to the documents, represent the complete 
work of the contract and all electronic files should be cross-referenced and verified from that information as electronic files 
may not contain all contract information.  It is the Contractor's responsibility to make any changes or revisions necessary. 
 
This electronic data is furnished without guarantee of compatibility with your hardware or software.  It is the Contractor's 
responsibility to notify the Architect in the event a compatibility problem or disk defect is encountered and a replacement disk 
is necessary. 
 
This electronic data, in its present form, remains the property of Rainforth Grau Architects and shall not be used for any other 
purpose than to provide background information for the project noted above.  It is not to be released to any other party without 
the written consent of Rainforth Grau Architects. 

 

 Accepted by:  
  Signature - Contractor/Subcontractor 

 Representing:  
  Contractor/Subcontractor Company Name 
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 CERTIFICATION OF CHLORINATION AND STERILIZATION 

 

This certifies that                                                           chlorinated the domestic hot and cold water 

plumbing lines for the   Gold Ridge Elementary School - Modernization  ,   Folsom Cordova 

Unified   School District.  The lines were first flushed and chlorine was injected in the main water 

line on       , 2024.  A minimum chlorine residual of 50 ppm was measured 

at each outlet.  The lines were tagged, secured and the make-up water was shut off.  On  

     , 2024, (a minimum of 24 hours later) the chlorine residual was 

retested and found to contain a minimum of 50 ppm.  The plumbing lines were then thoroughly 

flushed with fresh water until the chlorine residual was not greater than 0.2 ppm at all outlets.  A 

Bacteriological Examination report has been provided. 

 

District Inspector Signature:           

     Date         

Name of Chlorination and Testing Firm:         

 

Authorized Representative Signature:         

     Date         

 

Name of General Contractor:           

 

Authorized Representative Signature:         

     Date         

 

p:\saclegacy\docs\1571 fcusd gold ridge elementary school mod\4.06 projman\01 3300-06_certification of chlorination.doc 



 

 

 

 CERTIFICATION OF COMPLIANCE FOR BUILDING MATERIALS 

 

 

This is to certify, in accordance with the Environmental Protection Agency requirements, that the 

materials and equipment used in the construction of the  Gold Ridge Elementary School - 
Modernization for the Folsom Cordova Unified School District of Placer County, California, are 

asbestos free and are, therefore, not subject to monitoring for asbestos contamination. 

 

 

Project Name:             

 

Address:             

 

 

Contractor:             

 

Address:             

 

 

Signature:             

 

Title:              

 

Date:              

 

 

 

 

 

 

 

 

 SEPARATE CERTIFICATE IS REQUIRED FOR EACH SITE 
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PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Alteration requirements for modernizations, remodels, and additions. 

1.2 RELATED REQUIREMENTS 

A. Section 01 1100, Summary of Work. 

B. Section 01 5000, Temporary Facilities and Controls. 

C. Section 01 7329, Cutting and Patching. 

D. Section 02 4119, Selective Demolition. 

1.3 REFERENCES AND STANDARDS 

A. California Building Code (CBC), edition as noted on the drawings, as adopted by the 
California Division of the State Architect (DSA). 

B. California Green Building Standards Code (CALGreen), edition as noted on the 
Drawings, as adopted by the California Division of the State Architect (DSA). 

1.4 ADMINISTRATIVE REQUIREMENTS 

A. Coordination: 

1. Contractor to coordinate and conduct a meeting with the demolition contractor to 
verify which systems, if any, are to be protected and maintained.  Such systems 
shall be clearly identified and marked to avoid unnecessary damage or removal. 

2. Coordinate work of alterations and renovations to expedite completion sequentially 
and to accommodate Owner occupancy. 

1.5 QUALITY ASSURANCE 

A. Manufacturer and Installer Qualifications: As specified in the product specifications. 

B. Use only new materials and products, unless existing materials or products are 
specifically shown otherwise on the Drawings to be salvaged and re-used. 

C. Single Source Responsibility: Use materials and products of one manufacturer whenever 
possible. 

D. All materials, components, assemblies, workmanship and installation are to be observed 
by the Owner's Inspector of Record.  Work not so inspected is subject to uncovering and 
replacement. 
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1.6 FIELD CONDITIONS 

A. Make and be responsible for all field dimensions necessary for proper fitting and 
completion of work.  Report discrepancies to Architect before proceeding. 

PART 2 - PRODUCTS 

2.1 PRODUCTS FOR PATCHING AND EXTENDING WORK 

A. New Materials: As specified in product Sections; match existing products and work for 
patching and extending work. 

B. Type and Quality of Existing Products: Determine by inspection and testing products 
where necessary, referring to existing work as a standard. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that demolition is complete and areas are ready for installation of new work. 

B. Inspect conditions of uncovered work affecting installation of products or performance 
work. 

C. Verify that specified items may be installed in accordance with the approved design. 

D. Beginning of restoration work means acceptance of existing conditions. 

E. In event of discrepancy, immediately notify Architect.  Do not proceed in discrepant areas 
until discrepancies have been fully resolved. 

3.2 PREPARATION 

A. Close openings in exterior surfaces to protect existing work and salvage items for 
weather and extremes of temperature and humidity.  Insulate ductwork and piping to 
prevent condensation in exposed areas. 

B. Cut, move or remove items as necessary for access to alterations and renovation work.  

C. Remove debris and abandoned items from area and from concealed spaces. 

D. Remove unsuitable material not marked for salvage, such as rotted wood, corroded 
metals, and deteriorated masonry and concrete. 

E. Prepare surface, and remove surface finishes to provide for proper installation of new 
work and finishes including blocking, framing, insulation, etc. 

F. Replace materials as specified for finished work. 
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3.3 INSTALLATION 

A. Complete Project in all respects including operational mechanical and electrical work.  

B. Remove, cut and patch work in a manner to minimize damage and to provide a means 
of restoring products and finishes to original condition, and installation of concealed 
work, as specified in Section 01 7329, Cutting and Patching,  

C. Refinish visible existing surfaces to remain in renovated rooms and spaces, to specified 
condition for each material, with a neat transition to adjacent finishes. 

D. Install products as specified in individual specifications Sections. 

E. Where materials or equipment are removed, but no new finish is scheduled, patch and 
repair any damage to match existing wall surface. 

3.4 TRANSITIONS 

A. Where new work abuts or aligns with existing, perform a smooth and even transition.  
Patched work is to match existing adjacent work in texture and appearance. 

B. When finished surfaces are cut so that a smooth transition with new work is not possible, 
terminate existing surface along a straight line at a natural point of division and make 
recommendation to Architect. 

3.5 ADJUSTMENTS 

A. Where removal of partitions or walls results in adjacent spaces becoming one, rework 
floors, walls and ceilings to a smooth plane without breaks, steps or bulkheads. 

B. Where a change of plane of 1/8" or more occurs, submit recommendation for providing 
a smooth transition for Architect review. 

C. Trim existing doors as necessary to clear new floor finish.  Refinish trim as required. 

D. Fit work at penetrations of surfaces as specified in Section 01 7329. 

3.6 FINISHES 

A. Finish surfaces as specified in individual Product Sections. 

B. Finish patches to produce uniform finish and texture over entire area.  When finish cannot 
be matched, refinish entire surface to nearest intersections. 

3.7 REPAIR OF DAMAGED SURFACES 

A. Patch or replace portions of existing surfaces which are damaged, lifted, discolored, or 
showing other imperfections. 

B. Repair substrate prior to patching finish. 
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C. In the event of damage, make all repairs and replacements necessary to the approval of 
the Architect at no additional cost to the Owner. 

3.8 CLEANING 

A. Upon completion of installation, remove manufacturer's temporary labels and marks of 
identification. Thoroughly clean surfaces and remove foreign material.  Leave entire work 
in neat, orderly, clean and acceptable condition. 

3.9 PROTECTION 

A. Protect work and materials of this Section prior to and during installation, and protect the 
installed work and materials of other trades. 

B. Exposed finishes shall be free from scratches, dents, permanent discolorations and other 
defects in workmanship or material. 

 
 
 

 END OF SECTION  
 
p:\saclegacy\docs\1571 fcusd gold ridge elementary school mod\4.06 projman\01 3516 _alteration project procedures.docx 
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PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes:  Special environmental, sustainable, and “green” building practices 
related to indoor air quality, resource efficiency supplementing the Pollutant Control 
requirements specified under Section 01 8113.10, Sustainable Design Requirements, 
and to ensure healthy indoor air quality in final Project. 

B. Contractor is required to comply with sustainable building practices during construction 
and when considering materials for substitutions.  Refer to Article “Design 
Requirements.” 

1.2 RELATED REQUIREMENTS 

A. Section 01 6116, Volatile Organic Compound (VOC) Restrictions. 

B. Section 01 7419, Construction Waste Management and Disposal. 

C. Section 01 8113, Sustainable Design Requirements. 

1.3 ADMINISTRATIVE REQUIREMENTS 

A. Submittal Procedures: 

1. Informational Submittals shall be submitted in accordance with Section 01 3300, 
Submittal Procedures. 

2. Sustainable Design Submittals shall comply with the additional requirement of 
Section 01 8113, Sustainable Design Requirements. 

3. Closeout Submittals shall be submitted in accordance with Section 01 7700, 
Closeout Procedures. 

1.4 DESIGN REQUIREMENTS 

A. Owner has established general environmental goals for design and for construction of 
the Project. 

1. In addition to the Contractor, the Contractor’s construction team, including 
subcontractors, suppliers, and manufacturers, are encouraged to participate 
where possible to realize the Owner’s environmental goals. 

2. Intent is for environmental goals to be achieved in a manner which ultimately 
provides a safe and healthy environment for building occupants with minimal 
impact on the local, regional and global environment. 

B. Environmental Goals: 

1. Refer to specific Specifications Sections for more detailed construction 
requirements related to specific materials and systems. 
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1.5 INFORMATIONAL SUBMITTALS 

A. Indoor Air Quality (IAQ) Data: 

1. Environmental Issues:  Submit emission test data produced by acceptable testing 
laboratory, listed in this Specification Article “Quality Assurance,” for materials as 
required in each specific Specification Section.  

a. Laboratory reports shall contain emissions test data on Volatile Organic 
Compounds (VOCs) including Total Volatile Organic Compounds (TVOC), 
specific individual VOCs, formaldehyde and other aldehydes as described in 
this Section.  

b. Identify VOCs emitted by each material as required in these Specifications, 
and demonstrate compliance with the California Green Building Standards 
Code, edition current as of the date of this Contract. 

c. Specific test conditions and requirements are set forth in the Specifications.  
For required tests, submit documentation of sample acquisition, handling, 
and test specimen preparation, as well as test conditions, methods, and 
procedures.  The tests consist of a 10-day conditioning period followed by a 
96-hour test period. 

1) Samples collected during the test period at 24, 48, and 96-hours shall 
be analyzed for TVOC and formaldehyde. 

2) VOC samples collected at 96 hours shall be identified and quantified 
for compounds that are found on the list of Chemicals of Concern.  The 
Chemicals of Concern list is based on the California OEHHA list as of 
September 2002 (The most recent list shall be used for this 
Specification as published at: 

a) http://www.oehha.org/air/chronic_rels/allChrels.html. 

2. Cleaning and Maintenance Products:  Provide data on manufacturers’ 
recommended maintenance, cleaning, refinishing and disposal procedures for 
materials and products.   These procedures are for final Contractor cleaning of the 
project prior to Substantial Completion and for provided materials and products as 
required by the specific Specification Sections. 

a. Where chemical products are recommended for these procedures, provide 
documentation to indicate that no component present in the cleaning product 
at more than 1 percent of the total mass of the cleaning product is a 
carcinogen or reproductive toxicant as identified in the Chemicals of Concern 
list referenced above. 

b. Avoid cleaning products containing alpha-pinene, d-limonene or other 
unsaturated carbon double bond alkenes due to chemical reactions with 
ozone to form aldehydes, acidic aerosols, and ultra-fine particulate matter in 
indoor air. 

B. Certificates: 

1. Prior to Final Completion, submit a certificate signed by corporate office holder of 
Contractor, subcontractor, supplier, vendor, installer or manufacturer primarily 
responsible for the manufacturing of the product, indicating materials provided are 
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essentially the same, and contain essentially the same components as products 
and materials tested. 

2. Comply with requirements specified in Specification Section 01 7700, Closeout 
Procedures. 

1.6 CLOSEOUT SUBMITTALS 

A. Submit data relating to Environmental Issues. 

1. Submit environmental product certifications, in two forms:  

a. Two CD-ROMs organized by CSI Division Format. 

b. Three three-ring binders organized by CSI Division Format with Table of 
Contents and with dividers for each Division. 

1.7 QUALITY ASSURANCE 

A. Environmental Project Management and Coordination:  Contractor to identify one person 
on Contractor’s staff to be responsible for environmental issues compliance and 
coordination. 

1. Experience:  Environmental project manager shall have experience relating to 
sustainable building construction. 

2. Responsibilities:  Carefully review the Contract Documents for environmental 
issues, coordinate work of trades, subcontractors, and suppliers; instruct workers 
relating to environmental issues; and oversee Project Environmental Goals. 

3. Meetings:  Discuss Environmental Goals at following meetings. 

a. Pre-construction meeting. 

b. Pre-installation meetings. 

c. Regularly scheduled job-site meetings. 

d. Special sustainability issues meetings. 

B. Environmental Issues Criteria:  Comply with requirements listed in the Specification 
Sections. 

C. Acceptable Indoor Air Emissions Testing Laboratories: 

1. Selection of testing laboratories shall include assessment of prior experience in 
conducting indoor source emissions tests. 

2. The proposed laboratory shall be an independent company or organization not 
related to the manufacturer of the products to be tested. 

3. Submit documentation on proposed laboratory for review and approval by Owner. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Packaging:  Deliver materials in recyclable or in reusable packaging such as cardboard, 
wood, paper, or reusable blankets, which will be reclaimed by supplier or manufacturer 
for recycling. 
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1. Minimize packaging materials to maximum extent possible while still ensuring 
protection of materials during delivery, storage, and handling. 

2. Unacceptable Packaging Materials:  Polyurethane, polyisocyanate, polystyrene, 
polyethylene, and similar plastic materials such as “foam” plastics and “shrink-fit” 
plastics. 

3. Reusable Blankets:  Deliver and store materials in reusable blankets and mats 
reclaimed by the manufacturers or suppliers for reuse where the reclamation 
program exists or where a program can be developed for such reuse. 

4. Pallets:  Where pallets are used, suppliers shall be responsible to ensure pallets 
are removed from site for reuse or for recycling. 

5. Corrugated Cardboard and Paper:  Where paper products are used, recycle as 
part of the construction waste management recycling program, or return to the 
material’s manufacturer for use by the manufacturer or supplier. 

6. Sealants, Paint, Primers, Adhesives, and Coating Containers:  Return to the 
supplier or manufacturer for reuse where such program is available. 

B. Comply with the additional requirements specified in Section 01 7419, Construction 
Waste Management and Disposal. 

1.9 FIELD CONDITIONS 

A. No smoking will be permitted in indoor Project site locations, in accordance with 
California Labor Code (Section 400-6413.5). 

B. Environmental Product Certification: 

1. Include certification that indicates cleaning materials comply with requirements of 
these Specifications. 

C. Construction Ventilation and Preconditioning: 

1. Temporary Construction Ventilation:  Maintain sufficient temporary ventilation of 
areas where materials are being used that emit VOCs.  Maintain ventilation 
continuously during installation, and until emissions dissipate following installation.  
If continuous ventilation is not possible utilizing the building’s HVAC system(s) then 
ventilation shall be supplied using open windows and temporary fans, sufficient to 
provide no less than three air changes per hour.  

a. Period after installation shall be sufficient to dissipate odors and elevated 
concentrations of VOCs.  Where no specific period is stated in these 
Specifications, a time period of 72 hours shall be used. 

b. Ventilate areas directly to outside; ventilation to other enclosed areas is not 
acceptable. 

2. During dust producing activities, including drywall installation and finishing, turn 
ventilation system off, and openings in supply and return HVAC system shall be 
protected from dust infiltration.  Provide temporary ventilation as required. 

3. Preconditioning:  Prior to installation, allow products which have odors and 
significant VOC emissions to off-gas in dry, well-ventilated space for 14 calendar 
days to allow for reasonable dissipation of odors and emissions prior to delivery to 
Project site and installation. 



ENVIRONMENTAL PROCEDURES 
SECTION 01 3543 

R231571X00 
  

5 

a. Condition products without containers and packaging to maximize off-
gassing of VOCs  

b. Condition products in ventilated warehouse or other building.  Comply with 
substitution requirements for consideration of other locations. 

D. Protection: 

1. Moisture Stains:  Materials with evidence of moisture damage, including stains, 
are not acceptable, including both stored and installed materials; immediately 
remove from site and properly dispose. 

a. Take special care to prevent an accumulation of moisture on installed 
materials and within packaging during delivery, storage, and handling to 
prevent development of molds and mildew on packaging and on products 

b. Immediately remove from site and properly dispose of materials showing 
signs of mold and signs of mildew, including materials with moisture stains. 

c. Replace moldy materials with new, undamaged materials. 

2. Ducts:  Seal ducts during transportation, delivery, and construction to prevent 
accumulation of construction dust and construction debris inside of ducts. 

PART 2 - PRODUCTS 

2.1 SUBSTITUTIONS 

A. Requests for substitutions shall comply with requirements specified in Specification 
Section 01 3300, Submittals, and with the following additional information required 
where environmental issues are specified: 

1. Indicate how each proposed substitution complies with requirements for VOCs. 

2. Owner, in consultation with Architect reserve the right to reject proposed 
substitutions where data for VOCs is not provided or where emissions of individual 
VOCs are higher than for the specified materials. 

3. Comply with the specified recycled content and other environmental requirements. 

PART 3 - EXECUTION 

3.1 FIELD QUALITY CONTROL 

A. Sequencing: 

1. On-Site Application:  Where odorous and/or high VOC emitting products are 
applied on-site, apply prior to installation of porous and fibrous materials.  Where 
this is not possible, protect porous materials with polyethylene vapor retarders. 

2. Complete interior finish material installation no less than 14 days prior to 
Substantial Completion to allow for Building Flush Out as described in Paragraph 
3.1B. 



ENVIRONMENTAL PROCEDURES 
SECTION 01 3543 
R231571X00 
 

6 

B. Building Flush Out:  Just prior to Substantial Completion, flush out building air 
continuously  using maximum tempered outside air, or maximum amount of outside air 
while achieving reasonable indoor temperature, for at least 14 calendar days.  
Continuously is defined as 24 hours per day, 7 days a week.  If interruptions of more 
than a few hours are required for testing and balancing purposes, extend flush out period 
accordingly in order to achieve the minimum 14 calendar day building flush out period. 

1. When Contractor is required to perform touch-up work, provide temporary 
construction ventilation during installation and extend building flush-out by a 
minimum of 4 calendar days after touch-up installation is complete with maximum 
tempered outside air for 24 hours per day. 

2. If construction schedule permits, extend flush-out period beyond minimum building 
flush out period for an additional 15 days. 

3. Return ventilation system to normal operation following flush-out period to 
minimize energy consumption. 

3.2 CLEANING 

A. Clean interior and exterior surfaces exposed to view; remove temporary labels, stains, 
and foreign substances; polish transparent and glossy surfaces using cleaning and 
maintenance products that conform to standards as described in Part 1 of this Section. 

B. Clean equipment and fixtures to sanitary condition using cleaning and maintenance 
products that conform to standards as described in Part 1 of this Section. 

C. Products used for cleaning shall comply with Proposition 65 and the additional 
restrictions for volatile organic compounds specified in Section 01 6116. 

D. Vacuum carpeted and soft surfaces with high efficiency particulate arrestor (HEPA) 
vacuum. 

E. If ducts were not sealed during construction, and contain dust or dirt, clean ducts using 
HEPA vacuum immediately prior to Substantial Completion and prior to using ducts to 
circulate air.  Oil film on sheet metal shall be removed before shipment to site.  Ducts 
shall be inspected to confirm that no oil film is present.  Remove oil film.  

F. Replace air filters, both pre and final filters, just prior to Substantial Completion. 

G. Remove and properly dispose of recyclable materials using construction waste 
management program described in Section 01 7419, Construction Waste Management 
and Disposal. 

3.3 PROTECTION 

A. Protect interior materials from water intrusion or penetration where interior products are 
not intended for wet applications and are exposed to moisture. 
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B. Protect installed products using methods that do not support growth of mold and mildew. 

1. Immediately remove from site materials with mold or mildew. 

END OF SECTION 
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PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Standard reference abbreviations use in the Project Manual. 

2. Requirements for standard references use in the various Specification Sections. 

1.2 STANDARD SPECIFICATIONS 

A. The contract Documents contain references to various standard specifications, codes, 
practices, and requirements for materials, work quality, installation, inspections and tests 
published and issued by the organizations, societies, and associations. Such references are 
hereby made part of the Contract Documents to the extent required. 

B. When standard specifications are included by abbreviation and number only, it is assumed 
that the Contractor is familiar with and has ready access to the specified standards. 

C. When the effective date of a reference standard is not given, it shall be understood that the 
current edition or latest revision thereof and any amendments or supplements thereto in 
effect on the date of original issue of these Contract Documents, as indicated on the cover, 
shall govern the Work. 

D. Reference standards are not furnished with the contract Documents, because the 
Contractor, subcontractors, manufacturers, suppliers, and the trades involved are assumed 
to be familiar with their requirements 

E. Contractor shall obtain its own copies of required specified referenced publications. 

F. The specification or standard referred to shall have full force and effect as though printed in 
these specifications. 

G. In addition to those standards specifically referenced in the Specifications, comply with the 
accepted industry standards and trade association recommendations for the respective 
portions of Work. 

H. In the case of difference between referenced standards and the Contract Documents, the 
most stringent requirements prevail. 

1.3 STANDARD SPECIFICATION ABBREVIATIONS 

A. In addition to abbreviations indicated on the Drawings, references in the Project Manual to 
trade associations, technical societies, recognized authorities, and other institutions may 
include the following organizations, which are sometimes referred to by only the 
corresponding abbreviations. Not all abbreviations are listed, and not all listed abbreviations 
are used. 

B. Initialisms and Acronyms: 
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1. AA  Aluminum Association 

2. AAMA  American Architectural Manufacturers Association 

3. AASHTO American Association of State Highway and Transportation Officials 

4. AATCC American Association of Textile Chemists and Colorists 

5. ABAA  Air Barrier Association of America 

6. ACI  American Concrete Institute 

7. ACS  Access Compliance Section (DSA) 

8. ACSE  American Society of Civil Engineers 

9. ADA  American with Disabilities Act 

10. AGA  American Galvanizers Association 

11. AIA  American Insurance Association (successor to NBFU) 

12. AISC  American Institute of Steel Construction 

13. AISI  American Iron and Steel Institute 

14. AITC  American Institute of Timber Construction 

15. ALSC  American Lumber Standards Committee 

16. ANSI  American National Standards Institute 

17. APA  The Engineered Wood Association 

18. ASHRAE American Society of Heating, Refrigerating, and Air Conditioning 

19. ASTM  ASTM International 

20. AWI  Architectural Woodwork Institute 

21. AWPA  American Wood Protection Association 

22. AWS  American Welding Society 

23. BHMA  Builders Hardware Manufactures Association 

24. CALGreen California Green Building Standards Code 

25. CBC  California Building Code 

26. CEC  California Electrical Code 

27. CFC  California Fire Code 

28. CLFMI  Chain Link Fence Manufacturing Institute 

29. CMC  California Mechanical Code 

30. CPC  California Plumbing Code 

31. CRA  California Redwood Association 

32. CRI  Carpet and Rug Institute 

33. CRSI  Concrete Reinforcing Steel Institute 

34. CS  Commercial Standard of National Bureau of Standards (US Dept of  

  Commerce) 

35. DHI  Door and Hardware Institute 

36. DSA  Division of the State Architect 

37. DTSC  Department of Toxic Substances Control 

38. EPA  Environmental Protection Agency 

39. FDA  U.S. Food and Drug Administration 
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40. FLS  Fire & Life Safety (DSA) 

41. FM  Factory Mutual 

42. FS  Federal Specification of General Services Administration 

43. FSC  Forest Stewardship Council 

44. GA  Gypsum Association 

45. HMMA  Hollow Metal Manufacturers Association 

46. ICC-ES International Code Council Evaluation Service 

47. ISO  International Organization for Standards 

48. MIA  Masonry Institute of America 

49. MMPA  Moulding and Millwork Producers Association 

50. MPI  Master Painters Institute 

51. NAAMM National Association of Architectural Metal Manufactures 

52. NAAWS North American Architectural Woodwork Standards 

53. NBFU  National Board of Fire Underwriters (See AIA) 

54. NBHA  National Builders Hardware Association 

55. NEC  National Electric Code of NFPA 

56. NEMA  National Electrical Manufacturers Association 

57. NFPA  National Fire Protection Association 

58. NFSHSA National Federation of State High School Associations 

59. NRCA  National Roofing Contractors Association 

60. OSHA  Occupational Safety and Health Administration 

61. PCA  Portland Cement Association 

62. PCI  Precast Concrete Institute 

63. PI  Project Inspector 

64. PLIB  Pacific Lumber Inspection Bureau 

65. RIS  Redwood Inspection Service (Grading Rules) 

66. SCAQMD South Coast Air Quality Management District 

67. SEI  Structural Engineering Institute 

68. SDI  Steel Door Institute 

69. SJI  Steel Joist Institute 

70. SMACNA Sheet Metal and Air Conditioning Contractors National Association 

71. SMF  Office of the State Fire Marshal 

72. SPR  Simplified Practice Recommendation (US Dept. of Commerce) 

73. SSMA  Steel Stud Manufacturers Association 

74. SSPC  The society for Protective Coatings 

75. SWPPP Storm Water Pollution Prevention Plan 

76. TCNA  Tile Council of North America 

77. Title 19 California Code of Regulations - Public Safety 

78. Title 24 California Code of Regulations - Building Codes 

79. TMS  The Masonry Institute 
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80. UL  Underwriter's Laboratories, Inc. 

81. WCLIB  West Coast Lumber Inspection Bureau (successor to WCLA) 

82. WDMA  Window and Door Manufacturers Association 

83. WI  Woodwork Institute 

84. WRCLA Western Red Cedar Lumber Association 

85. WWPA  Western Wood Products Association 
 
 

 END OF SECTION  
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PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Definitions of terms and requirements pertaining to the contract documents, 

1.2 RELATED REQUIREMENTS 

A. Drawings and general provisions of Contract, including General and Supplementary 
Conditions and other Division 1 Specification Sections, apply to work of this section. 

1.3 DESCRIPTION OF REQUIREMENTS 

A. General Explanation: A substantial amount of specification language consists of 
definitions for terms found in other contract documents, including the drawings.  
(Drawings must be recognized as diagrammatic in nature and not completely descriptive 
of the requirements indicated thereon.)  Certain terms used in contract documents are 
defined in this Section.  Definitions and explanations contained in this section are not 
necessarily either complete or exclusive, but are general for the work to the extent that 
they are not stated more explicitly in another element of the Contract Documents. 

B. General Requirements: The provisions or requirements of Division 1 sections apply to 
entire work of Contract and, where so indicated, to other elements which are included in 
project. 

C. Governing Regulations: Refer to General and Supplementary Conditions for 
requirements related to compliance with governing regulations. 

D. Abbreviations: The language of specifications and other contract documents is of the 
abbreviated type in certain instances, and implies words and meanings which will be 
appropriately interpreted. Specific abbreviations have been established, principally for 
lengthy technical terminology and primarily in conjunction with coordination of 
specification requirements with notations on drawings and in schedules. These are 
frequently defined in sections at first instance of use. Trade association names and titles 
of general standards are frequently abbreviated.  

1.4 DEFINITIONS 

A. Approve:  Where used in conjunction with Architect's/ Engineer's response to submittals, 
requests, applications, inquiries, reports and claims by Contractor, the meaning of term 
"approved" will be held to limitations of Architect's/Engineer's responsibilities and duties 
as specified in General and Supplementary Conditions.  In no case will "approval" by 
Architect/Engineer be interpreted as a release of Contractor from responsibilities to fulfill 
requirements of contract documents. 

B. Directed, Requested, etc.:  Where not otherwise explained, terms such as "directed", 
"requested", "authorized", "selected", "approved", "required", "accepted", and 
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"permitted" mean "directed by Architect", "requested by Architect", and similar phrases.  
However, no such implied meaning will be interpreted to extend the Architect's 
responsibility into the Contractor's area of construction supervision. 

C. Furnish:  Except as otherwise defined in greater detail, term "furnish" is used to mean 
supply and deliver to project site, unloaded, ready for assembly, installation, etc., as 
applicable in each instance. See Also “Provide”. 

D. Indicated:  The term "indicated" is a cross-reference to graphic representations, notes or 
schedules on drawings, to other paragraphs or schedules in the specification, and to 
similar means of recording requirements in contract documents.  Where terms such as 
"shown", "noted", "scheduled", and "specified" are used in lieu of "indicated", it is for 
purpose of helping reader locate cross-reference, and no limitation of location is intended 
except as specifically noted. 

E. Install:  Except as otherwise defined in greater detail, term "install" is used to describe 
operations at project site including unpacking, assembly, erection, placing, anchoring, 
applying, working to dimension, finishing, curing, protecting, cleaning and similar 
operations, as applicable in each instance. See also “Provide”. 

F. Installer:  The term "installer" is defined as the entity (person or firm) engaged by the 
Contractor, its subcontractor or sub-subcontractor for performance of a particular unit of 
work at the project site, including installation, erection, application and similar required 
operations.  It is a general requirement that such entities (installers) be expert in the 
operations they are engaged to perform. 

G. Minimum Quality/Quantity:  In every instance, the quality level or quantity shown or 
specified is intended to be the minimum for the work to be performed or provided.  Except 
as otherwise specifically indicated, the actual work may either comply exactly with that 
minimum (within specified tolerances), or may exceed that minimum within reasonable 
limits.  In complying with these requirements, indicated numeric values are either 
minimums or maximums as noted, or as appropriate for context of the requirements.  
Refer instances of uncertainty to Architect for decision before proceeding. 

H. Project Site:  The term "project site" is defined as the space available to the Contractor 
for performance of the work, either exclusively of or in conjunction with others performing 
other work as part of the project.  The extent of the project site is shown on the drawings, 
and may or may not be identical with the description of the land upon which the project 
is to be built. 

I. Provide:  Except as otherwise defined in greater detail, term "provide" means furnish and 
install, complete and ready for intended use, as applicable in each instance. 

J. Specialists, Assignments:  In certain instances, specification test requires (or implies) 
that specific work is to be assigned to specialists or expert entities, who must be engaged 
for the performance of that work.  Such assignments shall be recognized as special 
requirements over which the Contractor has no choice or option.  These requirements 
should not be interpreted so as to conflict with the enforcement of building codes and 
similar regulations governing the work; they are also not intended to interfere with local 
union jurisdiction settlements and similar conventions.  Such assignments are intended 
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to establish which party or entity involved in a specific unit of work is recognized as 
"expert" for the indicated construction processes or operations.  Nevertheless, the final 
responsibility for fulfillment of the entire set of contract requirements remains with the 
Contractor. 

K. Testing Laboratory:  The term "testing laboratory" is defined as an independent entity 
engaged to perform specific inspections or tests of the work, either at the project site or 
elsewhere, and to report, and (if required) interpret results of those inspections or tests. 

L. Trades:  Except as otherwise indicated, the use of titles, such as "carpentry" in 
specification text, implies neither that the work must be performed by an accredited or 
unionized tradesperson of corresponding generic name (such as "carpenter"), nor that 
specified requirements apply exclusively to work by tradespersons of that corresponding 
generic name. 

1.5 DRAWING SYMBOLS: 

A. General:  Except as otherwise indicated, graphic symbols used on drawings are those 
symbols recognized in the construction industry for purposes indicated. 

B. Mechanical/Electrical Drawings:  Graphic symbols used on mechanical and electrical 
drawings are generally aligned with symbols recommended by more specific symbols as 
recommended by other recognized technical associations including ASME, ASPE, IEEE 
and similar organizations.  Refer instances of uncertainty to the Architect/Engineer for 
clarification before proceeding. 

1.6 INDUSTRY STANDARDS: 

A. General Applicability of Standards:  Except to the extent that more explicit or more 
stringent requirements are written directly into the contract documents, applicable 
standards of the construction industry have the same force and effect (and are made a 
part of the contract documents by reference) as if copied directly into the contract 
documents, or as if published copies where bound herewith.  Refer to other contract 
documents for resolution of overlapping and conflicting requirements which result from 
the application of several different industry standards to the same unit of work.  Refer to 
individual unit of work sections for indications of which specialized codes and standards 
the Contractor must keep at the project site, available for reference. 

B. Referenced Standards (referenced directly in contract documents or by governing 
regulations) have precedence over non-referenced standards which are recognized in 
industry for applicability to work. 

C. Non-referenced Standards are hereby defined as having no particular applicability to the 
work, except as a general requirement of whether the work complies with standards 
recognized in the construction industry. 

D. Publication Dates:  Except as otherwise indicated, where compliance with an industry 
standard is required, comply with standard in effect as of date of contract documents. 
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E. Copies of Standards:  The contract documents require that each entity performing work 
be experienced in that part of the work being performed.  Each entity is also required to 
be familiar with recognized industry standards applicable to that part of the work.  Copies 
of applicable standards are not bound with the contract documents. 

1. Where copies of standards are needed for proper performance of the work, the 
Contractor is required to obtain such copies directly from the publication source. 

2. Although a certain number of copies of these standards may be required as a part 
of the submittal, the Architect/Engineer reserves the right to require the Contractor 
to submit additional copies of these standards as necessary for enforcement of the 
requirements. 

F. Acronyms:  Where acronyms are used in the specifications or other contract documents 
they are defined to mean the industry recognized name of the trade association, 
standards generating organization, governing authority or other entity applicable to the 
context of the test provision. 

1.7 GOVERNING REGULATIONS/AUTHORITIES 

A. General:  The procedure followed by Architect/Engineer has been to contact governing 
authorities where necessary to obtain information needed for the purpose of preparing 
contract documents; recognizing that such information may or may not be of significance 
in relation to Contractor's responsibilities for performing the work.  Contact governing 
authorities directly for necessary information and decisions having a bearing on 
performance of the work. 

B. "Regulations" is defined to include laws, statutes, ordinances and lawful orders issued 
by governing authorities, as well as those rules, conventions and agreements within the 
construction industry which effectively control the performance of the work regardless of 
whether they are lawfully imposed by governing authority or not. 

1.8 SUBMITTALS 

A. Permits, Licenses, and Certificates:  For the Owner's records, submit copies of permits, 
licenses, certifications, inspection reports, releases, jurisdictional settlements, notices, 
receipt for fee payments, judgments, and similar documents, correspondence and 
records established in conjunction with compliance with standards and regulations 
bearing upon performance of the work. 

 
 
 

 END OF SECTION  
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PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes:  Administrative and procedural requirements related to inspections, 
tests, and related quality control procedures required to be performed by the Contractor 
and that facilitate the Contactor’s compliance with the Contract Documents. 

1.2 RELATED REQUIREMENTS 

A. Section 01 3300, Submittal Procedures; submission of manufacturers’ instructions and 
certificates. 

B. Section 01 4523, Testing and Inspecting Services, and DSA 103; Special Tests and 
Inspections required by authorities having jurisdiction and are the responsibility of 
Owner. 

C. Section 01 7700, Closeout Procedures. 

D. Specific requirements for testing, inspections, mockups, and other quality control 
requirements as described in the various Sections of the Specifications. 

1.3 DEFINITIONS 

A. Experienced:  When used with an entity or individual, and unless otherwise specified, 
means having successfully completed a minimum of three previous projects similar in 
nature, size, and extent to this Project; being familiar with special requirements indicated; 
and having complied with requirements of authorities having jurisdiction. 

B. Field Quality-Control Tests:  Tests and inspections that are performed on-site for 
installation of the Work and for completed Work. 

C. Installer/Applicator/Erector:  Contractor or another entity engaged by Contractor as an 
employee, subcontractor, or sub-subcontractor, to perform a particular construction 
operation, including installation, erection, application, assembly, and similar operations. 

D. Mockups:  Full-size, physical assemblies that are constructed on-site and in-place 
mockups to demonstrate aesthetic effects and, where indicated, qualities of materials 
and execution, and to review construction, coordination, interface, testing, and operation 
of various building components.  Mockups are not samples. 

E. Tests:  Procedures intended to establish the quality, performance, or reliability of a 
product or system conducted by a qualified Testing Agency. 

F. Source Quality-Control Tests:  Tests and inspections related to materials manufactured 
or fabricated away from the jobsite that will be incorporated into the work. 
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G. Testing Agency:  An independent entity engaged to perform specific tests, inspections, 
or both, is qualified to operate in California, and meets the additional requirements 
specified. 

1. Testing laboratory shall mean the same as Testing Agency. 

H. Quality-Assurance Services:  Activities, actions, and procedures performed before and 
during execution of the Work to guard against defects and deficiencies and substantiate 
that proposed construction will comply with requirements. 

I. Quality-Control Services:  Tests, inspections, procedures, and related actions during and 
after execution of the Work to evaluate that actual products incorporated into the Work 
and completed construction comply with requirements.  Contractor's quality-control 
services do not include Contract administration activities performed by Architect. 

1.4 REFERENCES AND STANDARD SPECIFICATIONS 

A. General: 

1. The Contract Documents contain references to various standard specifications, 
codes, practices, and requirements for materials, work quality, installation, 
inspections, and tests published and issued by the organizations, societies, and 
associations. 

2. Contractor shall obtain its own copies of required specified referenced 
publications. 

3. The specification or standard referred to shall have full force and effect as though 
printed in these Specifications. 

4. When the effective date of a reference standard is not specified, it shall be 
understood that the current edition or latest revision thereof and any amendments 
or supplements thereto in effect on the date of the DSA approval, shall govern the 
Work. 

5. The contractual relationships, duties, and responsibilities of the parties in Contract 
or those of the Architect shall not be altered from the Contract Documents by 
mention or inference otherwise in any reference document. 

B. Products or workmanship specified by association, trade, or other consensus standards 
shall comply with requirements of the referenced standard or specification except when 
more rigid requirements are specified or are required by applicable codes. 

C. Conflicting Requirements: 

1. If compliance with two or more standards or requirements are specified and the 
standards or requirements establish different or conflicting requirements for 
minimum quantities or quality levels, comply with the most stringent requirement. 

2. Refer conflicting requirements that are different, but apparently equal, to Architect 
for direction before proceeding. 
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1.5 ADMINISTRATIVE REQUIREMENTS 

A. Submittal Procedures: 

1. Informational Submittals shall be submitted in accordance with Section 01 3300, 
Submittal Procedures. 

2. Closeout Submittals shall be submitted in accordance with Section 01 7700, 
Closeout Procedures. 

1.6 INFORMATIONAL SUBMITTALS 

A. Schedule of Tests and Inspections. 

B. Field Superintendent’s Quality Control Responsibilities. 

C. Procedures for inspection prior to subsequent Work or cover up. 

D. Qualifications of Contractor’s Testing Agencies. 

E. Certified copies of Reports and Documents. 

1.7 CLOSEOUT SUBMITTALS 

A. Permits, Licenses, and Certificates:  Copies of permits, licenses, certifications, 
inspection reports, releases, jurisdictional settlements, notices, receipts for fee 
payments, judgments, correspondence, records, and similar documents established for 
compliance with standards and regulations bearing on performance of the Work. 

B. Test and Inspection Log including final record for each test and inspection as specified 
in Part 3 and in accordance with Section 01 7839, Project Record Documents. 

1.8 REPORTS AND DOCUMENTS 

A. Test and Inspection Reports:  Prepare and submit certified written reports where 
specified in the Specification Sections.  Include the following: 

1. Date of issue. 

2. Project title and number. 

3. Name, address, and telephone number of testing agency. 

4. Dates and locations of samples and tests or inspections. 

5. Names of individuals making tests and inspections. 

6. Description of the Work and test and inspection method. 

7. Identification of product and Specification Section. 

8. Complete test or inspection data. 

9. Test and inspection results and an interpretation of test results. 

10. Record of temperature and weather conditions at time of sample taking and testing 
and inspecting. 
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11. Comments or professional opinion on whether tested or inspected Work complies 
with the Contract Document requirements. 

12. Name and signature of laboratory inspector. 

13. Recommendations on retesting and re-inspecting. 

B. Laboratory Mockups:  Comply with requirements of preconstruction testing where 
specified in individual Specification Sections. 

1. Where services are indicated as Contractor's responsibility, engage a qualified 
Testing Agency to perform these quality-control services. 

2. Contractor shall not employ same entity Testing Agency retained by the Owner, 
unless agreed to in writing by Owner. 

1.9 QUALITY ASSURANCE 

A. Minimum Quantity or Quality Levels: 

1. The quantity or quality level shown or specified shall be the minimum provided or 
performed.  The actual installation may comply exactly with the minimum quantity 
or quality specified, or it may exceed the minimum within reasonable limits.  To 
comply with these requirements, indicated numeric values are minimum or 
maximum, as appropriate, for the context of requirements. 

2. Refer uncertainties to Architect for a decision before proceeding. 

B. Use of trade-specific terminology in referring to a trade or entity does not require that 
certain construction activities be performed by accredited or unionized individuals, or that 
requirements specified apply exclusively to specific trade(s). 

C. Monitor quality control over suppliers, manufacturers, products, services, site conditions, 
and workmanship, to produce Work of specified quality. 

D. Correct conditions or workmanship not in conformance with specified standards or 
quality.  Do so immediately after non-conformance item is discovered or within a 
reasonable time frame agreed upon with Construction Manager. 

E. Comply with manufacturers’ instructions, including each step in sequence.  Should 
manufacturers’ instructions conflict with Contract Documents, request clarification from 
the Architect before proceeding. 

F. Comply with specified standards as minimum quality for the Work, except where more 
stringent tolerances, codes, or specified requirements indicate higher standards or more 
precise workmanship. 

G. Perform Work by persons qualified to produce required and specified quality. 

H. Secure products in place with positive anchorage devices designed and sized to 
withstand stresses, vibration, physical distortion, or disfigurement. 

I. Upon delivery to the jobsite, materials and products shall be inspected for compliance 
with the Project Specifications. 
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1. Nonconforming materials, products, equipment, hardware, tools and/or safety 
devices shall be removed immediately from the general work area and stored 
within a secured area approved by the Owner as “NON CONFORMING 
MATERIALS AREA” to ensure that defective or nonconforming materials are not 
incorporated into or used on the project 

2. Materials or products shall not be removed from the designated area until they are 
deemed by the Architect to be in compliance, or until they are modified or fixed to 
meet the project specifications, or until they are removed from the jobsite for the 
purposes of disposal or shipment back to the manufacturer. 

1.10 CONTRACTORS TESTING AGENCY 

A. Qualifications:  At Contractor’s expense, provide an independent testing laboratory 
nationally recognized according to 29 CFR 1910.7 and accredited according to NIST's 
National Voluntary Laboratory Accreditation Program (NVLAP,) or other independent 
agency with the experience and capability to conduct testing and inspecting indicated, 
documented according to ASTM E329; with additional qualifications specified in 
individual Sections; and, where required, that is acceptable to authorities having 
jurisdiction. 

B. Testing Agency shall cooperate with Architect, Owner’s Project Inspector, and 
Contractor in performance of duties. 

C. Testing Agency shall provide qualified personnel to perform required tests and 
inspections. 

D. Testing Agency shall not be authorized to release, revoke, alter, or increase the Contract 
Document requirements, approve or accept any portion of the Work, or perform any 
duties of Contractor. 

1.11 TESTS AND INSPECTIONS 

A. Preconstruction Testing:  Where preconstruction testing is specified to verify 
performance requirements, comply with the following as applicable: 

1. Contractor Responsibilities: 

a. Provide test specimens representative of proposed products and 
construction. 

b. Submit specimens in a timely manner with sufficient time for testing and 
analyzing results to prevent delaying the Work. 

c. Provide sizes and configurations of test assemblies, mockups, and 
laboratory mockups to adequately demonstrate capability of products to 
comply with performance requirements. 

d. Build site-assembled test assemblies and mockups using installers who will 
perform same tasks for Project. 

e. Build laboratory mockups at testing facility using personnel, products, and 
methods of construction indicated for the completed Work. 
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f. When testing is complete, remove test specimens, assemblies, and 
mockups; do not reuse products on Project unless approved by Architect in 
writing. 

B. Tests and Inspections indicated in individual Specification Sections shall be conducted 
by a qualified Testing Agency.  The responsibilities of the Testing Agency shall be as 
follows: 

1. Verifying that manufacturer maintains detailed fabrication and quality-control 
procedures and reviews the completeness and adequacy of those procedures to 
perform the Work. 

2. Notifying Architect, Owner’s Project Inspector, and Contractor promptly of 
irregularities and deficiencies observed in the Work during performance of its 
services. 

3. Submit a certified written report of each test, inspection, and similar quality-control 
service to Architect and Owner’s Project Inspector with copy to Contractor and to 
DSA. 

4. Submit a final report of tests and inspections at Substantial Completion which 
includes a list of unresolved deficiencies. 

5. Interpret tests and inspections and stating in each report whether tested and 
inspected work complies with or deviates from the Contract Documents. 

6. Retest and reinspect corrected work. 

C. Monitoring and Documentation:  Contractor shall maintain testing and inspection reports 
including log of approved and rejected results as specified in Part 3. 

1. Include work Architect has indicated as nonconforming or defective. 

2. Indicate corrective actions taken to bring nonconforming work into compliance with 
requirements. 

3. Comply with requirements of the California Division of the State Architect (DSA). 

PART 2 - PRODUCTS (NOT USED) 

PART 3 - EXECUTION 

3.1 NOTIFICATIONS 

A. Contractor shall provide the following notifications; 

1. Owner’s Project Inspector writing: 

a. 24 hours in advance of starting new Work 

b. 24 hours in advance of each test or inspection 

2. 48 hours' prior notice, minimum, to the Testing Agency for required tests and 
inspections. 
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3.2 TEST AND INSPECTION FIELD BINDER 

A. Contractor shall maintain in the Field Office a Test and Inspection Field Binder that 
includes a hard copy of the following documents: 

1. Approved Quality Control Plan. 

2. Specification Sections that apply to the respective portions of work. 

3. RFI’s, CCD’s or other approved document that changes the work. 

4. Manufacturer’s Installation Instructions (MII). 

5. Specific details of the Work as requested by the Inspector. 

6. Test and Inspection Log. 

3.3 TEST AND INSPECTION LOG 

A. Prepare and maintain a record of tests and inspections using an electronic spreadsheet. 

B. Include the following information: 

1. Date test or inspection was conducted. 

2. Description of the Work tested or inspected. 

3. List pertinent detail/sheet number. 

4. List pertinent Specification Section. 

5. Attach manufacturer’s installation inspections if applicable. 

6. List and attach RFI’s, ASI’s or CCD’s affecting the Work. 

7. Date Inspector verified work is acceptable. 

C. Final record for each test and inspection shall be submitted on Contractors letterhead 
and include the name of the responsible person to verify Work was in accordance with 
the approved Contract Documents. 

3.4 MANUFACTURERS’ FIELD SERVICES 

A. When specified in respective Specification Sections, Contractor shall require supplier or 
manufacturer to provide qualified personnel to observe field conditions, conditions of 
surfaces and installation, quality of workmanship, start-up of equipment, testing, 
adjusting and balancing of equipment as applicable, and to make appropriate 
recommendations.  Contractor is responsible for proper notification of manufacturer's 
representative before installation of applicable work and for obtaining necessary 
inspection certificate stating that installation was observed and approved. 

B. Product Performance Verification:  The supplier of products specified based on 
performance criteria shall, at the request of the Agency, inspect the installed product and 
certify conformance of the product to specified criteria under the installed conditions. 

C. Manufacturer's representative shall submit written report to the Architect listing 
observations and recommendations. 



FIELD QUALITY CONTROL PROCEDURES 
SECTION 01 4516 
R231571X00 
 

8 

3.5 TOLERANCES - GENERAL 

A. Monitor tolerance control of installed products or portions to produce acceptable Work.  
Do not permit tolerances to accumulate. 

B. Comply with manufacturers’ tolerances.  Should manufacturers’ tolerances conflict with 
Contract Documents, request clarification from Architect before proceeding. 

C. Adjust products to appropriate dimensions; position before securing products in place. 

3.6 DIMENSIONING AND TOLERANCES FOR ACCESSIBILITY 

A. While it is recognized that construction practices generally permit a level of reasonable 
dimensional tolerance, the installation of items subject to compliance with the Americans 
with Disabilities Act Accessibility Guidelines and Chapter 11B of the California Building 
Code, typically does not allow such tolerances.  Therefore, these dimensions are to be 
considered absolute and will be strictly enforced.  Items found to be out of tolerance may 
require modification and/or replacement at Contractor’s expense. 

3.7 REPAIR AND PROTECTION 

A. On completion of testing, inspecting, sample taking, and similar services, repair 
damaged construction and restore substrates and finishes. 

1. Provide materials and comply with installation requirements specified in other 
Specification Sections or matching existing substrates and finishes.  

2. Restore patched areas and extend restoration into adjoining areas with durable 
seams that are as invisible as possible.  Comply with the Contract Document 
requirements for cutting and patching in Section 01 7329, Cutting and Patching. 

B. Protect construction exposed by or for quality-control service activities. 

C. Repair and protection are Contractor's responsibility, regardless of the assignment of 
responsibility for quality-control services. 

END OF SECTION 

p:\saclegacy\docs\1571 fcusd gold ridge elementary school mod\4.06 projman\01 4516_field quality control procedures.docx 
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PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes:  Testing for Moisture Vapor Emission Rate (MVER), relative humidity, 
alkalinity, and porosity of concrete floors scheduled to receive applied floor coverings or 
sealers. 

1.2 RELATED REQUIREMENTS 

A. Section 01 6116, Volatile Organic Compound (VOC) Restrictions; for VOC limits 
pertaining to adhesives, sealants, fillers, primers, and coatings. 

B. Section 01 8113, Sustainable Design Requirements, for CAL-Green general 
requirements and procedures. 

C. Division 03 Sections specifying concrete substrates and finishing concrete surfaces. 

D. Division 09 flooring Sections specifying adhered flooring and accessories requiring 
moisture and pH testing. 

1.3 REFERENCES AND STANDARDS 

A. California Building Code (CBC), edition as noted on Drawings, as adopted by the 
California Division of the State Architect (DSA). 

B. California Green Building Standards Code (CALGreen), edition as noted on the 
Drawings, as adopted by the California Division of the State Architect (DSA). 

C. ASTM International (ASTM) 

1. C1077, Standard Practice for Agencies Testing Concrete and Concrete 
Aggregates for Use in Construction and Criteria for Testing Agency Evaluation. 

2. E329, Standard Specification for Agencies Engaged in Construction Inspection, 
Testing, or Special Inspection. 

3. F710:  Standard Practice for Preparing Concrete Floors to Receive Resilient 
Flooring. 

4. F1869, Standard Test Method for Measuring Moisture Vapor Emission Rate of 
Concrete Subfloor Using Anhydrous Calcium Chloride. 

5. F2170, Standard Test Method for Determining Relative Humidity in Concrete Floor 
Slabs Using in situ Probes. 

6. F3191:  Standard Practice for Field Determination of Substrate Water Absorption 
(Porosity) for Substrates to Receive Resilient Flooring. 

1.4 ADMINISTRATIVE REQUIREMENTS 

A. Submittal Procedures: 
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1. Action Submittals and Informational Submittals shall be submitted in accordance 
with Section 01 3300, Submittal Procedures. 

2. Closeout Submittals shall be submitted in accordance with Section 01 7700, 
Closeout Procedures. 

3. Sustainable Design Submittals shall comply with the additional requirements of 
Section 01 8113, Sustainable Design Requirements. 

1.5 ACTION SUBMITTALS 

A. Shop Drawings: Indicate proposed test locations on building floor plans. 

B. Product Data:  Manufacturer’s descriptive literature for each type of product to be used 
by testing laboratory for each testing procedure.  Include: 

1. Model, manufacturer, and calibration record for relative humidity measuring 
equipment. 

2. Model and manufacturer for calcium chloride test kits. 

3. Data for floor slab treatment products. 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For independent testing agency if other than preapproved laboratory 
is proposed to be used. 

B. Sustainable Design: 

1. General: 

a. Submit information necessary to establish and document compliance with 
the California Green Building Standards Code. 

b. Sustainable design submittals are in addition to other submittals. 

2. The following information shall be provided: 

a. Paints and Coatings:  Evidence of compliance that products meet maximum 
VOC content limits specified in Section 01 6116. 

C. Test Reports:  Testing Laboratories test results complying with the following. 

1. Report test results in chart form. 

2. Relative Humidity Test Method:  Indicate test dates, time, depth of test well, in-situ 
temperature, relative humidity and pH levels. 

3. Calcium Chloride Test Method:  Indicate test dates, start/stop time, start/stop 
weight, weight gain in grams, water vapor emission rate, and pH levels. 

4. Environmental Conditions:  Record of ambient air temperature, ambient relative 
humidity, and floor slab surface temperature when test sites are prepared, start of 
test, and end of test. 

5. Indicate condition of building enclosure including position of operable windows and 
exterior doors when test sites are prepared, start of test, and end of test. 
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6. Indicate operational status of HVAC systems maintaining environmental condition 
of spaces where tests are conducted when test sites are prepared, start of test, 
and end of test. 

1.7 QUALITY ASSURANCE 

A. The Contractor or installer may not conduct testing for concrete slab moisture content, 
alkalinity, and pH level.  These tests shall be provided by the Contractor through an 
independent third party testing laboratory retained and paid for by the Contractor.  
Contractor shall provide access for and cooperate with the preapproved testing lab. 

B. Testing Laboratory Qualifications:   An independent agency in business for at least 10 
years that employs field personnel trained and qualified according to ASTM C1077 and 
ASTM E329 for testing indicated, and who are qualified to diagnose and resolve concrete 
slab moisture problems that cause flooring failures. 

1. The following testing laboratory has been preapproved by the Architect. 

Independent Floor Testing & Inspection, Inc. (IFTI) 
2300 Clayton Rd. Suite 1240 
Concord, CA  94520 
Phone:  800-490-3657 
Email:  info@ifti.com 

2. If the Contractor requests an alternative testing laboratory, the Contractor must 
submit the name and qualifications of the proposed alternative testing lab at least 
45 calendar days prior to first scheduled test.  The Architect reserves the right to 
reject the alternative testing laboratory due to lack of experience or qualifications. 

1.8 FIELD CONDITIONS 

A. Ambient Conditions: 

1. Do not perform concrete moisture testing until building is enclosed and HVAC 
system is operational.  Maintain building test areas at design operating conditions 
for minimum 48 hours before, during, and continuously after conducting testing. 

2. When HVAC system is not operational at start of tests, maintain ambient conditions 
within test areas at 65 to 85 degrees F and 40 to 60 percent relative humidity for 
minimum 48 hours before, during, and continuously after conducting testing until 
building HVAC system is capable of maintaining design operating conditions. 

PART 2 - PRODUCTS 

2.1 MATERIALS FOR TEST PROCEDURES 

A. Relative Humidity (RH) Test Equipment:  A probe that has been verified for accuracy 
within the past year by Vaisala, Wagner Meters, or equal. 

B. Calcium Chloride Test Kits:  Pre-packaged and of commercial consistency complying 
with ASTM F1869 by American Moisture Test, Inc., Irvine, CA, Taylor Tools, or equal.  
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Kit shall include sealed dish of anhydrous calcium chloride, a metering dome with gasket, 
and instructions. 

C. Alkalinity (pH) Tests:  pH meter by American Moisture Test, Inc., Irvine, CA, Taylor Tools, 
or equal pH meter, or test kit by Micro Essential Laboratory, or equal complying with the 
following. 

1. pH Test Paper:  Capable of indicating minimum 7.0 to 13 pH range. 

2. pH Color Gage:  Furnish pH test paper manufacturer’s visual color gage to identify 
measured pH. 

3. Water:  Distilled or de-ionized. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify new concrete floors have cured for minimum 28 days. 

3.2 PREPARATION 

A. Perform concrete moisture content and pH testing in the same temperature and humidity 
environment that the floor covering will be in when the building is in service. 

B. When a building HVAC system is not operational and maintaining test areas at design 
operational conditions, install recording hygrometer or data logger in each separate test 
area to record ambient temperature and relative humidity beginning 48 hours before start 
of tests until completion of tests within each area. 

C. Identify three moisture test sites for first 1,000 square feet and one moisture test site for 
each additional 1,000 square feet of floor area receiving floor covering on each separate 
floor slab with consideration to separation of test area.  Layout test site locations 
uniformly distributed throughout each test area. 

D. Mechanically clean each test site to remove oils, laitance, curing compounds, adhesives, 
and other contaminates affecting water vapor emissions. 

1. Remove cleaning residue. 

2. Do not apply water or other liquid to floor slabs and test sites during cleaning 
process. 

3.3 TESTING 

A. General: 

1. For slab-on-grade, above-grade concrete, and existing concrete subfloors 
scheduled to receive any kind of floor finish material, perform moisture content and 
pH testing to confirm that substrate is ready to receive the specific finish materials. 

2. Perform concrete slab moisture and pH testing utilizing specified ASTM testing 
methods and practices. 
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3. Following testing, the testing laboratory must submit a report of its testing.  In 
addition to copy to be submitted to Architect, testing laboratory shall submit its 
report to the Contractor and respective flooring installation subcontractors a 
minimum of 10 business days prior to scheduled installation date of flooring. 

4. Installation of flooring at tested areas may not begin without Architect’s review and 
approval of the testing results. 

B. Relative Humidity Testing:  Perform tests in accordance with ASTM F2170 and as 
follows. 

1. General: 

a. Permit the test site to acclimate for minimum 72 hours before measuring 
relative humidity. 

b. Verify concrete slabs are up to service temperature at least 48 hours prior to 
testing. 

2. Conduct relative humidity testing at the following depths: 

a. Basement Slabs and Slabs-On-Grade:  Measure temperature and relative 
humidity at 40 percent of slab thickness measured from top surface. 

b. Elevated Slabs:  Measure temperature and relative humidity at 20 percent of 
slab thickness measured from top surface. 

3. Drill test hole at each test site to accommodate test sleeve. 

a. Hole Diameter:  In accordance with test equipment manufacturer’s 
instructions. 

b. Drilling Fluids:  Not permitted. 

4. Vacuum dust and debris from test hole. 

5. Insert sleeve, to the full depth of test hole.  Cap or plug sleeve to prevent test hole 
contamination. 

6. Remove sleeve plug and insert probe to bottom of test hole. 

a. Allow test probe to reach temperature equilibration with concrete slab. 

b. Elapsed time for test shall be 48 hours. 

7. Measure and record temperature and relative humidity at the test site. 

C. Calcium Chloride Testing:  Perform tests in accordance with ASTM F1869. 

D. Alkalinity Testing:  Perform tests using a pH meter or using procedures included in 
ASTM F710-19 and as follows. 

1. Place several drops of water onto the concrete surface to form a puddle 
approximately 1 inch in diameter. 

2. Allow the water to set for approximately 60 seconds. 

3. After 60 seconds, dip the pH paper into the water and remove immediately, 
compare color to chart provided by paper supplier to determine pH reading. 

4. Record and report results. 

E. Acceptable Criteria: 
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1. Concrete floor slabs will be considered acceptable for installation of floor finishes 
when accepted by flooring installers and when: 

a. Relative Humidity Test Result:  75 percent maximum relative humidity. 

b. Alkalinity Test Result:  pH within range of 7.0 to 9.0. 

c. Calcium Chloride Test Result:  3 lbs of water/1000 sf (1.36 kg of water/92.9 
sq. m) in 24 hours maximum moisture vapor transmission rate. 

F. Where tests are not satisfactory and substrates exceed the limits required by the 
respective floor material manufacturer, do not proceed with installation.  Notify Architect 
for review of conditions and to determine a resolution acceptable to the Architect and 
Owner including whether application of a topical barrier coat as specified in Section 
09 0561, Moisture Vapor Control System, would be required. 

END OF SECTION 

p:\saclegacy\docs\1571 fcusd gold ridge elementary school mod\4.06 projman\01 4520_concrete floor moisture content and ph 
testing.docx 
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PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Requirements for Testing Laboratory. 

2. Contractor’s responsibilities for facilitation of Testing and Inspections. 

1.2 RELATED SECTIONS AND DOCUMENTS 

A. Geologic Hazards & Soils Report. 

B. DSA 103 - Structural Test & Inspections List. 

C. Section 13 3423, Relocatable Buildings. 

D. Division 23, Mechanical Work - Testing, adjusting, and balancing of systems. 

E. Section 31 0000, Earthwork. 

F. Individual Specification Sections: Inspections and tests required, and standards for 
testing. 

1.3 REFERENCES 

A. California Administrative Code (CAC), edition as noted on the drawings, as adopted by 
the California Division of the State Architect (DSA). 

B. California Building Code (CBC), edition as noted on the drawings, as adopted by the 
California Division of the State Architect (DSA). 

1.4 SELECTION AND PAYMENT 

A. Testing laboratory shall be approved by both the Architect and the Division of the State 
Architect. 

B. Owner will employ and pay for services of an independent testing laboratory to perform 
specified inspection and testing.  Retesting costs for failed tests will be the Contractors 
responsibility and will be back-charged against the contract. 

C. Under provisions for Relocatable Building construction, Owner limits his exposure to in-
plant inspection and testing costs.  Refer to other Specification Sections related to such 
specific construction. 

D. Employment of testing laboratory shall in no way relieve Contractor of obligation to 
perform work in accordance with requirements of Contract Documents. 
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1.5 LABORATORY REPORTS 

A. After each inspection and test, promptly submit two copies of laboratory report to Owner, 
Architect, Contractor and DSA. 

B. Include: 

1. Date of issue, 

2. DSA Application and File numbers, 

3. Project title and number, 

4. Name of inspector, 

5. Date and time of sampling or inspection, 

6. Identification of product and Specification Section, 

7. Location in the Project, 

8. Type of inspection or test, 

9. Date of test, 

10. Results of test, 

11. Conformance with Contract Documents. 

C. When requested by Architect, provide interpretation of test results. 

1.6 LIMITS ON TESTING LABORATORY AUTHORITY 

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

B. Laboratory may not approve or accept any portion of the work. 

C. Laboratory may not assume any duties of Contractor. 

D. Laboratory has no authority to stop the work. 

1.7 CONTRACTOR RESPONSIBILITIES 

A. Deliver to laboratory at designated location, adequate samples of materials proposed to 
be used which require testing, along with proposed mix designs.  Allow reasonable time 
for review and testing. 

B. Arrange for, and coordinate with, laboratory for all required testing and inspection.  
Provide adequate notice, in advance, for proper scheduling and processing of testing. 
The Inspector will not be responsible for scheduling or arranging for testing and 
inspection services. 

C. Cooperate with laboratory personnel, and provide access to the work and to 
manufacturer's facilities. 

D. Provide incidental labor and facilities to provide access to work to be tested, to obtain 
and handle samples at the site or at the source of products to be tested, to facilitate tests 
and inspections, storage and curing of test samples. 
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E. Notify Architect, Inspector, Structural Engineer (when applicable) and laboratory 24 
hours prior to expected time for operations requiring inspection and testing services. 

 
 

 END OF SECTION  
 
p:\saclegacy\docs\1571 fcusd gold ridge elementary school mod\4.06 projman\01 4523_testing and inspection services.docx 
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PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes general requirements that apply to implementation of the California 
Energy Code-required acceptance testing without regard to specific systems, 
assemblies, or components. 

B. Related Sections: 

1. Division 01 Section "Facilities Exterior Enclosure Commissioning" for 
commissioning process activities for building exterior enclosure, roof, and 
foundation systems, assemblies, equipment, and components. 

2. Division 01 Section "Interiors Commissioning" for commissioning process activities 
for building interiors construction, stairways, and finish systems and assemblies. 

3. Division 14 Section "Commissioning of Conveying Equipment" for commissioning 
process activities for conveying systems, assemblies, equipment, and 
components. 

4. Division 21 Section "Commissioning of Fire Suppression" for commissioning 
process activities for fire-suppression systems, assemblies, equipment, and 
components. 

5. Division 22 Section "Commissioning of Plumbing" for commissioning process 
activities for plumbing systems, assemblies, equipment, and components. 

6. Division 23 Section "Commissioning of HVAC" for commissioning process 
activities for HVAC&R systems, assemblies, equipment, and components. 

7. Division 25 Section "Commissioning of Integrated Automation" for commissioning 
process activities for integrated automation systems, assemblies, equipment, and 
components. 

8. Division 26 Section "Commissioning of Electrical Systems" for commissioning 
process activities for electrical systems, assemblies, equipment, and components. 

9. Division 27 Section "Commissioning of Communications" for commissioning 
process activities for communications systems, assemblies, equipment, and 
components. 

10. Division 28 Section "Commissioning of Electronic Safety and Security" for 
commissioning process activities for electronic safety and security systems, 
assemblies, equipment, and components. 

1.2 ACCEPTANCE TESTING TEAM 

A. Members Appointed by Contractor:  Individuals, each having the authority to act on 
behalf of the entity he or she represents, explicitly organized to implement the 
acceptance testing process through coordinated action.  The acceptance testing team 
shall consist of, but not be limited to, representatives of Contractor, including Project 
superintendent and subcontractors. 

B. Members Appointed by Owner: 
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1. Acceptance Testing Agency:  The designated company that plans, schedules, and 
coordinates the acceptance testing team to implement the acceptance testing 
process.  Owner will engage the acceptance testing agency under a separate 
contract. All individuals that perform testing from the Acceptance Testing Agency 
on the project site shall be a certified Acceptance Test Technician (ATT). 

a. A listing of certified ATT is available at: 
https://www.energy.ca.gov/programs-and-topics/ptograms/acceptance-test-
technician-certification-provider-program/acceptance . 

1.3 CONTRACTOR'S RESPONSIBILITIES 

A. Contractor shall assign representatives with expertise and authority to act on its behalf 
and shall schedule them to participate in and perform acceptance testing activities 
including, but not limited to, the following: 

1. Evaluate performance deficiencies identified in acceptance testing reports and, in 
collaboration with entity responsible for system and equipment installation, 
recommend corrective action. 

2. Cooperate with the acceptance testing agency for resolution of issues. 
3. Participate in acceptance testing meetings. 
4. Integrate and coordinate acceptance testing process activities with construction 

schedule. 
5. Provide acceptance testing agency with information required to complete 

checklists. 
6. Review and accept checklists provided by the acceptance testing agency. 
7. Review and accept test procedures provided by the acceptance testing agency. 
8. Complete acceptance testing process test procedures as required by acceptance 

testing agency. 

1.4 ACCEPTANCE TESTING AGENCY RESPONSIBILITIES 

A. Convene acceptance testing meetings. 

B. Provide Project-specific acceptance testing checklists and procedures. 

C. Prepare and maintain completed checklist log. 

D. Provide Project Inspectors the forms to confirm the required Acceptance Tests have 
been completed. Final certificate of occupancy cannot be issued until all certificates of 
acceptance forms are received by the Project Inspector. 

https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.energy.ca.gov%2Fprograms-and-topics%2Fptograms%2Facceptance-test-technician-certification-provider-program%2Facceptance&data=05%7C01%7Cgina.johanson%40hmcarchitects.com%7Cc15cc1bb3e574cfa4d6108db2725649c%7C277f907e1e1f4d89872555d91eb166ff%7C1%7C0%7C638146813787080891%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=A%2F18%2B8l7pmD%2BdB7%2F4OHP04vPuJ4crStTCc%2FCTEb%2BYY0%3D&reserved=0
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.energy.ca.gov%2Fprograms-and-topics%2Fptograms%2Facceptance-test-technician-certification-provider-program%2Facceptance&data=05%7C01%7Cgina.johanson%40hmcarchitects.com%7Cc15cc1bb3e574cfa4d6108db2725649c%7C277f907e1e1f4d89872555d91eb166ff%7C1%7C0%7C638146813787080891%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=A%2F18%2B8l7pmD%2BdB7%2F4OHP04vPuJ4crStTCc%2FCTEb%2BYY0%3D&reserved=0
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PART 2 - PRODUCTS (NOT USED) 

PART 3 - EXECUTION (NOT USED) 

END OF SECTION 

p:\saclegacy\docs\1571 fcusd gold ridge elementary school mod\4.06 projman\01 4533.13_energy code-required acceptance 
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PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Included:  Except as otherwise specified, temporary facilities and controls 
required for performance of the Contract including, but not necessarily limited to: 

1. Field offices. 

2. Temporary utilities. 

3. Sanitary facilities. 

4. Construction equipment. 

5. Enclosures, fencing and barricades. 

6. Temporary signs. 

7. Site access and parking. 

8. Temporary controls. 

9. Winterization. 

10. Fire alarm, intrusion alarm and fire sprinkler systems. 

11. Existing conditions. 

1.2 RELATED REQUIREMENTS 

A. Section 01 7419, Construction Waste Management and Disposal. 

B. Section 01 7700, Closeout Procedures; final cleaning. 

C. Permanent Utilities:  As specified under other Specification Sections. 

1.3 REQUIREMENTS OF REGULATORY AGENCIES 

A. General: 

1. Temporary facilities and controls shall be approved by local, state and federal 
authorities and regulatory agencies having jurisdiction, including insurance 
companies, with regard to safety precautions, operation and fire hazard. 

2. Contractor shall contact local authorities prior to start of work to coordinate local 
requirements. 

B. Comply with applicable standards referenced in Section 01 4216, Definitions and 
Standards. 

C. Contractor shall: 

1. Take suitable steps to ensure that public utilities encountered in connection with 
the Work will not be damaged. 
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2. Send notices, make necessary arrangements and provide services required for the 
care of gas mains, water pipes, sewer pipes, conduits, cables, and other 
equipment or property. 

3. Arrange with utility companies for fees required to move or remove their meters, 
poles, cables, guy wires, or equipment in or set under the property which will 
interfere with the construction work or which will not be required in the new 
construction. 

1.4 PRODUCT HANDLING 

A. Protection:  Use all means necessary to protect and maintain temporary facilities and 
controls in proper and safe condition throughout progress of work. 

B. Replacements:  In event of loss or damage, immediately make necessary repairs and 
replacements; as approved by Architect at no additional cost to Owner. 

PART 2 - TEMPORARY FACILITIES AND CONTROLS 

2.1 MATERIALS 

A. General:  Materials may be new or used but shall be adequate in capacity for the required 
usage, shall not create unsafe conditions, and shall not violate requirements of 
applicable codes and standards. 

B. Tools, extension cords, and electrical equipment shall conform to Underwriters' 
Laboratory standards and OSHA requirements and shall be in proper working order to 
preclude hazard to occupants and premises. 

2.2 FIELD OFFICES - GENERAL 

A. Minimum Requirements:  Provide the facilities specified. 

B. Contractor shall comply with City Ordinances and requirements regarding but not limited 
to the number and location of all temporary trailers, offices, and equipment.  Contractor 
shall apply and pay for all required permits. 

C. Office and equipment shall remain property of Contractor and shall be removed by 
Contractor upon completion of work. 

D. Utilities:  Provide power for lighting and equipment, and make provisions for adequate 
heating and cooling. 

E. Contractor shall provide paper, and service and maintenance contract, for dedicated 
copiers and multi-function machines. 

F. Contractor shall arrange with the telephone utility and provide and pay for specified 
temporary telephone service in the Architect’s and Inspector’s Field Office. 

1. Maintain service for the duration of operations under this Contract. 
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G. Contractor shall provide for the storage of tools and equipment. 

H. Mobile trailers complying with the specified Field Office requirements are acceptable. 

I. Field offices are subject to approval by Owner and Architect. 

2.3 CONTRACTOR’S FIELD OFFICE 

A. A space within the existing Buildings will be designated by the Owner for use by the 
Contractor as a field office. 

B. Furnish and install a temporary Contractor’s Field Office for use by the Contractor's 
superintendent, complete with meeting space, drinking water, plan table, lighting, 
adequate storage facilities, and telephone and duplication service as specified. 

C. Furnishings: 

1. One (1) 36” x 120” conference table. 

2. Ten (10) folding chairs for use as needed. 

3. One (1) 36” x 144” plan table. 

4. One (1) plan rack with plan capacity appropriate for the size of project. 

5. One hot/cold bottled water dispenser with maintenance for life of contract. 

D. Temporary Telephone and Internet Service:  Provide the following minimum service. 

1. One direct-line voice telephone. 

2. One direct-line for receiving facsimile transmissions to the multi-function machine 
specified below.  Automatic voice/fax switching is acceptable. 

3. Direct internet access with service capable of sending and receiving large files. 

4. Minimum downstream Speed 50.0 Mbps and Upstream Speed 25 Mbps, 

E. Duplication:  Provide the following minimum electronics. 

1. Multi-Function Copy/Scanner/Facsimile (FAX) Machine: 

a. Type:  Color laser. 

b. Auto feed with collating capabilities. 

c. Paper Sizes:  8-1/2” x 11” and 11” x 17”. 

2. Network System:  801.11g wireless router with 4 Ethernet ports. 

3. Cables and Wiring:  All necessary cables and wiring to connect the above 
components. 

4. Provide hardware and/or software support for items above. 

F. Provide additional facilities as agreed upon by Owner and Contractor. 
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2.4 ARCHITECT AND OWNERS’ PROJECT INSPECTOR FIELD OFFICE - NONE 

2.5 TEMPORARY UTILITIES 

A. General:  Provide water, electricity, gas, fire protection and other specified utility services 
required during construction and extend temporary service lines to construction areas to 
allow use by all trades and subcontractors. 

B. Telephone: 

1. In addition to requirements for phones in Field Offices, Contractor and its 
Superintendent shall have a cell phone for communication with the Architect and 
Owner when at the Project site. 

C. Temporary Water: 

1. Owner will provide source and pay for water for construction purposes from 
existing available source(s) on site.  This does not include use of hydrants or off-
site sources.  If necessary provide and pay for these services. 

2. Provide temporary connections to source and sufficient hose or pipe to carry water 
to every required part of construction. 

3. Drinking Water Facilities:  Provide clean, sanitary and adequate drinking water. 

D. Temporary Electrical Facilities: 

1. Electrical Service:  Provide such temporary electrical power and facilities as 
necessary to supply lighting for work operations and power for portable power 
driven tools and for testing. 

2. Owner will provide temporary power free of charge from existing outlets.  If existing 
sources are insufficient, provide and pay for temporary service from off-site. 

3. Construction Requirements:  Construct and maintain all temporary electrical 
facilities in accordance with division of Industrial Safety "Electrical Safety Orders" 
(ESO), Public Utilities Commission "Rules for Overhead Line Construction" (G.O. 
95), and requirements of equipment used for these facilities shall be in good and 
safe condition, but need not be new. 

E. Temporary Heat and Ventilation: 

1. Provide heat and ventilation to protect work and materials and to keep humidity 
down to extent required to prevent corrosion of metal and to prevent dampness or 
mildew which is potentially damaging to materials and finishes.  In addition, provide 
heat and ventilation prior to and during specific work operations, as follows 

a. Provide sufficient heat to produce temperature of not less than 65 degrees 
F for 7 days prior to placing of interior finish materials and throughout 
application of drywall, painting and laying of resilient flooring materials. 

b. Provide sufficient heat to maintain temperature of not less than 60 degrees 
after finishing trades are complete and until final acceptance or occupancy 
by Owner. 
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2. Fuel, equipment and method of heating and ventilating shall be approved by 
Architect. 

F. Trash Removal: 

1. Store trash or rubbish resulting from construction within the Contract work area. 

2. Provide the necessary on-site containers for the collection of recycling materials, 
waste materials and debris. 

3. Remove recycling materials, waste materials and debris from the site regularly and 
dispose of at recycling centers or legal disposal sites. 

4. Keep the work area clean at all times.  Increase frequency of trash removal when 
requested by the Owner to conform to this requirement. 

5. Waste material and debris shall not be buried or burned at the site. 

6. See additional requirement in Section 01 7419, Construction Waste Management 
and Disposal. 

2.6 SANITARY FACILITIES 

A. Toilet Facilities:  Provide sufficient suitably enclosed chemical toilets with urinal for use 
workers on project. 

1. Toilets shall be in place at the time work starts and maintained until the permanent 
toilet facilities are in operation if approved for use by the Owner. 

2. Temporary toilets shall be of the chemical type. 

3. The number and maintenance of temporary toilets shall meet the requirements of 
State and local health regulations and ordinances. 

4. Locate on the site so as not to be visually offensive and in locations acceptable to 
the Owner. 

5. Sanitary waste from the portable toilets shall be collected as required but not more 
than weekly. 

B. Washing Facilities:  Provide properly mounted and adequate wash sinks connected to 
water supply; in location as approved by Architect. 

2.7 CONSTRUCTION AIDS 

A. General:  Erect, equip, operate, and maintain all construction equipment in strict 
accordance with applicable statutes, laws, ordinances, rules, and regulations of 
authorities having jurisdiction; including insurance companies, with regard to safety, 
operation and fire hazard. 

B. Provide and maintain scaffolding, staging, runways and similar equipment, as needed.  
Coordinate use and furnishing with subcontractors. 

C. Provide and maintain hoists and construction elevators, including elevators for hoisting 
workers; complete with operators, power and signals, as necessary for operation.  
Comply with the following: 
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1. California Title 8, State Elevator Safety Order 3041c, and other applicable state 
and local codes. 

2. "American National Standard Safety Code for Elevators, Dumbwaiters, Escalators, 
and Moving Walks," ANSI A17.1. 

3. California Elevator Safety Construction Code. 

2.8 ENCLOSURES, FENCING AND BARRICADES 

A. General:  Provide and maintain barricades, fencing, shoring, pedestrian walkways 
including attached lights, other lights, and other safety precautions to properly guard 
against personal injury and property damage as prescribed by authority having 
jurisdiction; including insurance companies. 

B. Attention is directed to Safety Orders issued by State of California, Division of Industrial 
Safety.  Contractor shall obtain copies of such Safety Orders as are applicable to type 
of work to be performed, shall be governed by requirements thereof in all construction 
operations, and shall fully inform subcontractors and material suppliers as to the 
requirements of applicable Safety Orders. 

C. Contractor's Corporation Yard:  Locate where shown or agreed on with Owner and 
Architect.  Enclose with fence and gates as required for security, and as approved. 

D. Provide and maintain 6 foot high temporary fencing around entire work area to keep 
unauthorized personnel from accessing the area.  Protect work in place from damage, 
including fields, roads, landscaping, and other existing site improvements to remain.  No 
work is allowed outside the designated construction boundary. 

E. The Architect, the Owner, and field inspectors are not hired to review or approve safety 
procedures followed by the Contractor. 

2.9 TEMPORARY SIGNS - NONE 

2.10 SITE ACCESS AND PARKING 

A. Parking:  On-site parking after occupancy may be limited or may not be permitted during 
the school year due to limited existing conditions.  Check with District office to ascertain 
parking availability and do not park on-site if not permitted. 

B. Entrance to Work Site:  Contractor and his employees shall use certain access roads or 
entrance ways as indicated on Drawings or as agreed to by Architect and Owner.  Access 
shall not interfere with on-going operations, if any.  Maintain these roads in satisfactory 
condition during the Contract time, and repair damages attributable to work of this project 
at intervals as needed.  At completion of Contract, roads and entrance ways shall be left 
in condition at least equal to that existing at start of Contract, except as may be otherwise 
required by Contract Documents. 

C. Temporary access roads are to be provided by and completely removed by the 
Contractor upon completion of work.  Place material such as base rock to provide and 
maintain safe access to temporary facilities, temporary parking and all areas of work 
required for continuing operations during winter months so that work may proceed in 
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accordance with project schedule.  Contractor is to restore these areas to condition at 
least equal to that at start of Contract or improve as required in the Contract Documents.  
All traffic is restricted to these access roads and the designated construction boundary. 

D. Site Storage and Work Areas:  Owner will allocate available on-site storage and work 
areas to Contractor, subject to change as may be necessary by job progress, such as 
site development or other intervening work.  If necessary, Contractor shall obtain off-site 
facilities for storage at his expense. No storage will be allowed beyond the designated 
construction boundary, or within designated Fire Lane. 

E. Regulations:  Observe and comply with rules and regulations in effect at occupied 
campuses or other facilities, including, but not restricted to, parking and traffic 
regulations, security restrictions, and hours of access. 

F. Use of public Sidewalks and Streets (if applicable):  Make arrangements with public 
authorities for temporary use of streets and sidewalks for offices, shops, storage, etc..  
Abide by rules, regulations, and ordinances, obtain permits, and pay fees therefor. 

2.11 TEMPORARY CONTROLS 

A. Debris Control:  Keep work and storage areas clean and free of debris.  Dispose of debris 
off premises, as it accumulates.  Pay all fees required for use of public dumps.  Burning 
on premises is prohibited. 

B. Dust Controls: 

1. Indoor Operations:  Control dust resulting from indoor construction operations by 
localizing it to greatest practicable extent using temporary partitions, curtains, or 
other means which will prevent spread of dust beyond immediate work area.  Duct 
openings and other openings communicating with other parts of building shall have 
effective temporary closures. 

2. Outdoor Operations:  Use water wagons or spray from hoses to control dust 
created by outdoor work operations.  Comply with all local and state dust control 
ordinances. 

C. Dewatering Facilities:  Provide and maintain dewatering and pumping facilities to keep 
site reasonably dry, and to protect materials and installed work from water damage until 
dewatering is no longer required.  Dewatering shall also include dewatering of trenches 
and footings due to surface run-off or sub-surface drainage facilities encountered, 
interrupted or damaged.  Contractor is responsible for providing proper drainage and 
conditions at utility trenches, footing excavations or any other excavation as necessary 
for completing backfilling and compaction operations. 

D. Temporary Shoring:  Provide all necessary shoring at trenches or other excavations as 
required to stabilize the trench or excavation walls. Shoring shall be provided in strict 
accordance with applicable statutes, laws, ordinances, rules, and regulations of 
authorities having jurisdiction 

E. Security:  Contractor is responsible for security of areas of its work during entire time of 
Contract.   Make good all damages to the work and loss of materials due to vandalism 
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or theft, within this responsibility.  This includes damages due to construction activities 
caused to existing facilities. 

F. Contractor may wish to provide a security force at its expense.  The Owner will not 
provide any monitoring for security purposes. 

G. Use and Storage of Hazardous or Flammable Materials: 

1. Use and store hazardous or flammable chemicals, liquids, or gases brought into 
the Project site in approved containers, conforming to local, state, and national fire 
codes. 

2. Use hazardous materials in a manner that will prevent their accidental release into 
other areas. 

3. Do not discard hazardous materials into the jobsite waste-disposal facilities. 

4. Remove empty containers from the premises immediately, and disposed of in a 
legal manner. 

H. Welding:  There shall be at the jobsite adequate shields, guards, or covering placed so 
as to protect adjacent persons or property during the progress of work requiring welding 
and cutting equipment including heat, flame, or spark-producing devices. 

2.12 WINTERIZATION - NONE 

2.13 FIRE ALARM, INTRUSION ALARM AND FIRE SPRINKLER SYSTEMS 

A. Existing Systems: 

1. Prior to start of demolition, the Contractor shall fully test the fire and intrusion 
alarms systems in the presence of district personnel to determine the working 
status of the systems.  The test results shall be coordinated with the Owner’s 
Project Inspector, documented and provided to the Owner and Architect. 

2. During construction, the Contractor shall protect and maintain the fire and intrusion 
alarm systems and the fire sprinkler protection systems of the existing and 
completed buildings.  Failure to provide such protection and maintenance shall 
result in the Contractor assuming full responsibility for all existing and new 
unprotected buildings and property - whether a part of the Contract or not. 

B. Fire Protection During Construction: 

1. General:  Comply with NFPA 241, “Standard for Safeguarding Construction, 
Alteration, and Demolition Operations” and any additional temporary fire protection 
requirements of Owner's Insurance Representative and governing authorities. 

2. During demolition and construction phases, the Contractor shall provide fire safety 
precautions as described in and required by the California Fire Code, Chapter 33 
– Fire Safety during Construction and Demolition.  Safety measures include but 
are not limited to maintaining fire department access, cutting and welding 
precautions and maintaining water supplies for firefighting purposes. 

3.  In the event the Contractor discovers utilities not identified in the Contract 
Drawings or specifications, the Contractor shall immediately notify the Architect 
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and the utility owner by the most expeditious means available and later confirm in 
writing. 

4. Existing building utilities shall not be interrupted during normal operating hours. 

5. Fire Extinguishers: 

a. During the progress of work, there shall be at the jobsite an adequate 
number and type of fire extinguishers accessible for use. 

b. Provide Type A extinguishers at locations of low-potential hazard for either 
electrical or grease-oil-flammable liquids fires; provide Type ABC dry 
chemical extinguishers at other locations; comply with recommendations of 
NFPA No. 10. 

c. Post warning and quick-instructions at each extinguisher location, and 
instruct personnel at Project site, at time of their first arrival, on proper use 
of extinguishers and other available facilities at Project site. 

6. Provide temporary, battery operated, heat detectors until permanent detection and 
alarm system is activated.  Locate based on area layout including separation of 
spaces. 

C. Smoking: 

1. Contractor shall prohibit smoking in all areas of the Project and shall use due 
diligence to see that such prohibition is enforced. 

2. No Smoking signs shall be furnished and posted in accordance with governing fire 
regulations. 

2.14 EXISTING CONDITIONS 

A. Before commencement of work on the site, take digital photographs of Project site and 
surrounding properties, including existing items to remain during construction, from 
different vantage points, as directed by Architect. 

B. Show existing conditions of adjoining construction and site improvements, including 
finish surfaces that might be misconstrued as cracking or other damage caused by site 
preparation, earthwork, and building construction operations. 

C. Submit digital file and prints as specified for periodic construction photographs. 

D. Submit before Work begins. 

PART 3 - EXECUTION 

3.1 USE OF PERMANENT SYSTEMS FOR CONSTRUCTION PURPOSES 

A. Obtain Owner's prior written authorization of use of permanent systems.  Authorization 
will indicate: 

1. Reason for use. 

2. Condition of use. 
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3. Which parts of system may be used. 

4. Disconnection from source, restoration, and cleaning of system. 

3.2 MAINTENANCE AND REMOVAL 

A. Maintain all temporary facilities and controls as long as needed for safe and proper 
completion of Work; remove all such temporary facilities and controls as rapidly as 
progress of Work will permit. 

B. Non-compliance with requirements within this Section may result in payment being 
withheld and/or deductive change orders for lack of proper facilities and controls.  If 
necessary, the Owner will provide such facilities and controls required and back-charge 
the Contractor. 

3.3 ADJUSTING 

A. Complete or, if necessary, restore permanent construction that may have been delayed 
because of interference with temporary facility.  Repair damaged Work, clean exposed 
surfaces, and replace construction that cannot be satisfactorily repaired. 

B. Repair or replace street paving, curbs, and sidewalks at temporary entrances, as 
required by authorities having jurisdiction. 

C. Restore existing facilities used for temporary services to specified or to original condition. 

3.4 CLEAN UP 

A. Contractor shall be responsible for controlling, containing and cleaning up of all 
construction debris throughout construction period. 

B. Full compensation for cleanup shall be included in the Contract.  No separate 
compensation will be allowed for work pertaining to cleanup or disposal of material. 

END OF SECTION 

p:\saclegacy\docs\1571 fcusd gold ridge elementary school mod\4.06 projman\01 5000_temporary facilities and controls.docx 
Last Updated:  November 13, 2018 
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PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Protection for existing trees. 

2. Repair and replacement of damaged trees. 

1.2 RELATED REQUIREMENTS 

A. Section 32 8000, Irrigation. 

B. Section 32 9000, Landscaping. 

1.3 REFERENCES AND STANDARDS 

A. American National Standard Institute (ANSI) A300 Pruning Standards. 

1.4 ADMINISTRATIVE REQUIREMENTS 

A. Submittal Procedures: 

1. Action Submittals shall be submitted in accordance with Section 01 3300, 
Submittal Procedures. 

2. Closeout Submittals shall be submitted in accordance with Section 01 7700, 
Closeout Procedures. 

1.5 ACTION SUBMITTALS 

A. Fenced Tree Protection Area Plan: Submit plan outlining trees listed by number to be 
protected and their groupings. Trees shall be grouped in their own Fenced Tree 
Protection Areas as shown in Drawings. 

B. Schedule of Activities Inside Tree Protection Area: Submit in writing a schedule, 
including any and all activity inside Fenced Tree Protection Areas. This schedule to 
include but not limited to the dates fences are initially installed, altered and dates of fence 
replacement. Intent of these provisions is that the Tree Protection Zones (TPZ) are 
fenced for the entire duration with only exceptions of short intervals or specifically defined 
construction activity needs. Revise schedule as directed. 

C. Mediation Plan: Submit mediation plan to keep existing trees and planting irrigated 
during construction. 

1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Plan: For replaced trees. 
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PART 2 - PRODUCTS 

2.1 GENERAL 

A. Use materials as specified; any deviation from the Specifications must first be approved 
by the Owner’s Representative in writing. 

2.2 MATERIALS 

A. Trunk Protection constructed of: 

1. 20-foot long 2x6 wood boards or length needed to protect the trunk if tree trunk is 
shorter than 20 feet in height. 

2. Metal wire.  Gauge strong enough to tie the boards around the trunk of the tree. 

B. Tree Protection Zone Fencing: 

1. 6-foot-tall metal chain link construction fencing. 

C. Bark Mulch: Untreated, shredded cedar. 

PART 3 - EXECUTION 

3.1 GENERAL REQUIREMENTS FOR TREES BE RETAINED 

A. Maintain pre-existing moisture levels. 

B. Maintain areas inside the fenced tree protection area including lawn mowing, leaf 
removal, operation and repair of irrigation. 

C. Protect root systems from flooding, erosion, excessive watering and drying resulting from 
dewatering or other operations: 

D. Operations not Allowed: 

1. Run off or spillage of damaging materials in vicinity of root systems. 

2. Rinsing of tools or equipment under trees. 

3. Storage of materials, stockpile soil, park or drive vehicles within drip lines. 

4. Cutting, breaking skin or bark, or bruising roots or branches. 

5. Fires under and adjacent trees. 

6. Discharge exhaust under foliage. 

7. Securing cable, chain, or rope to trees. 

8. Change of grade within drip line of trees without Landscape Architect’s approval. 

9. The use of lime. 
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3.2 TREE TRUNK PROTECTION 

A. Conform to requirements for trees to be retained, in accordance with article GENERAL 
REQUIREMENTS FOR TREES TO BE RETAINED. 

B. Install boards vertically around tree and bind together with wire to protect the bark 360 
degrees around the entire tree prior to start of any demolition and construction.  Boards 
are not to dig into bark. 

C. Major scaffold limbs may require plastic fencing to be wrapped around them for 
protection. 

3.3 TREE DRIPLINE PROTECTION 

A. The Tree Protection Zone (TPZ) is a restricted area around the base of the tree with a 
radius of one foot (1’) for every inch of tree trunk diameter or ten feet, which ever is 
greater, enclosed by 6’ tall chain link fence unless otherwise directed.   

B. Signage designating the protection zone and penalties for violations shall be secured in 
prominent location on each protection fence. 

3.4  TREE PROTECTION 

A. Duration: Tree protection shall be erected before demolition, grading, or any construction 
begins and remain in place until final inspection of the project.  

B. Conform to requirements for trees and plants to be retained, in accordance with article 
GENERAL REQUIREMENTS FOR TREES TO BE RETAINED. 

C. Construction shall not commence until approval of the Fenced Tree Protection Area Plan 
and Schedule of Activities Inside Tree Protection Area have been obtained from the 
Architect. 

D. Vehicle movement within the TPZ will only be allowed for construction equipment. 

1. Within dripline, apply 10-inch layer of mulch over geotextile fabric. 

E. Perform trenching operations within the TPZ of the tree so that: 

1. Digging shall be by hand using narrow trenching shovel. 

2. No roots larger than 2" diameter are cut and utilities are routed around or below 
them. 

3. Roots smaller than 2" diameter are cut with sharp tools, saws, loppers; not torn, 
chopped or broken. 

F. Where roots are exposed: 

1. Do not allow the roots to dry out. 
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2. On the same day the excavation is made, provide temporary backfill to original 
grade at tree roots, 

3. Or cover roots with 4 layers of wet untreated burlap, made wet each day, including 
weekends. 

G. Roots larger than 3" in diameter are not to be cut without review and approval by an 
Arborist provided by Owner. 

3.5 REPAIR AND REPLACEMENT OF TREES 

A. Repair or replace damaged trees as required or directed. 

B. Repair tress damaged by operations: 

1. within 24 hours of damage, 

2. to satisfaction of Landscape Architect, 

3. to ANSI A300 Pruning Standards. 

C. Replace repaired trees where repair has not restored them to health or aesthetics: 

1. within 6 months of request to replace, 

2. to the satisfaction of Landscape Architect, 

3. with replacement trees of a size and variety matching those that were removed, 

D. Replaced trees shall be maintained in good health and aesthetics for the duration of the 
project from installation. 

1. Submit comprehensive maintenance plan for replacement trees, including but not 
limited to provisions for irrigation system independent of existing system. 

E. Where suitable replacement of trees is not available: 

1. Submit affidavit to Landscape Architect that they are not available. 

2. Provide compensation to Owner at the following rates: 

a. $2000 for each caliper inch of tree removed under 12 inches. 

b. $4000 for each caliper inch of tree removed 12 inches or greater. 

c. Caliper of trees measured at 6 inches above grade. 

d. Caliper defined here as thickness of diameter, measured in inches. 

3.6 SOIL CONTAMINATION 

A. Remove soil that has been contaminated during the performance of the Work by oil, 
solvents, and other materials which could be harmful to trees and plants,  

1. Replace with good soil in conformance with Section 31 0000, Earthwork, at 
Contractor's expense. 
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END OF SECTION 
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PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes:  VOC restrictions for product categories listed below under Article 
"DEFINITIONS" and in compliance with the following. 

1. California Code of Regulations, Title 24, Part 11 California Green Building 
Standards Code. 

B. Products of each category that are installed in the project must comply; applicable laws 
and ordinances do not allow for partial compliance. 

C. Listing of a product in these Specifications shall not be construed as a solicitation or 
requirement to use any product or combination of products in violation of the 
requirements of South Coast Air Quality Management District Rule No.1168, as 
described in Rule 1168(g). 

1. If a listed product does not meet the requirements of this rule, request approval for 
use of an alternate product by the same or another manufacturer meeting the 
requirements of this rule. 

2. Do not use products which do not meet the requirements of this rule. 

1.2 RELATED REQUIREMENTS 

A. Divisions 01 through 33 contain related requirements specific to the work of each of 
these Sections.  Requirements may or may not include reference to this Section. 

B. Section 01 8113, Sustainable Design Requirements, for CAL-Green general 
requirements and procedures. 

1.3 REFERENCES 

A. California Green Building Standards Code (CALGreen), edition as noted on the 
Drawings, as adopted by the California Division of the State Architect (DSA). 

B. Low-Emitting Materials Product List; California Collaborative for High Performance 
Schools (CHPS); current edition at www.chps.net/. 

C. CRI (GLCC) - Green Label Testing Program - Approved Product Categories for Carpet 
Cushion; Carpet and Rug Institute; current edition. 

D. CRI (GLP) - Green Label Plus Carpet Testing Program - Approved Products; Carpet and 
Rug Institute; current edition. 

E. GEI (SCH) - GREENGUARD "Children and Schools" Certified Products; 
GREENGUARD Environmental Institute; current listings at www.greenguard.org. 

F. GreenSeal GS-36 - Commercial Adhesives; Green Seal, Inc. 



VOLATILE ORGANIC COMPOUND (VOC) RESTRICTIONS 
SECTION 01 6116 
R231571X00 
 

2 

G. SCAQMD 1168 - South Coast Air Quality Management District Rule No.1168; current 
edition; www.aqmd.gov. 

H. SCS (CPD) - SCS Certified Products; Scientific Certification Systems; current listings at 
www.scscertified.com. 

1.4 DEFINITIONS 

A. VOC-Restricted Products:  Products of each of the following categories when installed 
or applied on-site: 

1. Adhesives, sealants, and sealer coatings, regardless of specification Section or 
Division. 

2. Paints and coatings. 

3. Carpet and resilient flooring. 

4. Composite wood products; plywood, particleboard, wood fiberboard. 

B. Adhesives:  Gunnable, trowelable, liquid-applied, and aerosol adhesives, whether 
specified or not; including flooring adhesives, resilient base adhesives, and pipe jointing 
adhesives. 

C. Sealants:  Gunnable, trowelable, and liquid-applied joint sealants and sealant primers, 
whether specified or not; including firestopping sealants and duct joint sealers. 

1.5 SUBMITTAL REQUIREMENTS 

A. Product Data:  For each VOC-restricted product used in the project, submit product data 
showing compliance, except when another type of evidence of compliance is required. 

B. Verification of Compliance:  Submit for each different product in each applicable 
category. 

1. Identify evidence submittals with the words "CALGreen VOC Compliance Report". 

C. Installer Certifications for Accessory Materials: 

1. Require each installer of any type of product, not just the products for which VOC 
restrictions are specified, to certify that either 1) no adhesives, joint sealants, 
paints, coatings, or composite wood or agrifiber products have been used in the 
installation of their products, or 2) that such products used comply with these 
requirements. 

2. Use the form following at the end of Part 3 in this Section for Installer certifications. 

1.6 QUALITY ASSURANCE 

A. Manufacturer’s Testing Agency Qualifications:  Independent firm specializing in 
performing testing and inspections of the type specified in this Section. 
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PART 2 - PRODUCTS 

2.1 MATERIALS 

A. General: 

1. Provide products conforming to local, State and Federal government requirements 
limiting the amount of volatile organic compounds contained in the product, for its 
intended application.  If specified product exceeds current requirement, provide 
conforming product at no additional cost. 

2. Provide only products having volatile organic compound (VOC) content not greater 
than required by South Coast Air Quality Management District Rule No.1168 and 
less where required by code. 

3. Products are specified in multiple Sections throughout these Specifications. 

B. Composite Wood Products:  Comply with CALGreen Section 5.504 and Table 5.504.4.5 
formaldehyde limits for hardwood plywood, particleboard, and medium density 
fiberboard composite wood products used on the interior and exterior of the building. 

1. Verification  of Compliance:  Acceptable types are: 

a. Certification by manufacturer that product complies with requirements. 

b. Published product data showing compliance with requirements. 

c. Chain of custody certifications. 

d. Product labeled and invoiced as meeting the Composite Wood Products 
regulation (CCR, Title 17, Section 93120, et seq.). 

e. Products marked as meeting the PS-1 or PS-2 standards of the Engineered 
Wood Association, the Australian AS/NZS 2269, or European 636 3S 
standards. 

f. Other method acceptable to enforcing agency. 

Table 5.504.4.5 FORMALDEHYDE LIMITS 
Maximum Formaldehyde Emissions in Parts per Million 

Product Current Limit 
Hardwood plywood veneer core 0.05 

Hardwood plywood composite core 0.05 

Particleboard 0.09 

Medium density fiberboard 0.11 

Thin medium density fiberboard1 0.13 

Note 1: Thin medium density fiberboard has a maximum thickness of 5/16 inch 
(8 mm). 

C. Insulation:  Comply with CALGreen Section 5.504.4.8.2 formaldehyde limits for 
insulation. 

1. Verification of Compliance:  Documentation from manufacturer verifying thermal 
insulation materials meet the pollutant emission limits of one of the following. 
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a. The VOC-emission limits defined in 2014 CACHPS criteria and listed on its 
High Performance Products Database. 

b. California Department of Public Health 2010 Standard Method for the 
Testing and Evaluation of Volatile Organic Chemical Emissions from Indoor 
Sources Using Environmental Chambers, Version 1.1, February 2010 (also 
known as Specification 01350.) 

D. Adhesives, Including Carpet and Cushion Adhesives:  Comply with CALGreen Section 
5.504 and Table 5.504.4.1. 

1. Verification of Compliance:  Acceptable types are: 

a. Report of laboratory testing performed in accordance with 
requirements. 

b. Published product data showing compliance with requirements. 

c. Certification by manufacturer that product complies with requirements. 

2. Aerosol Adhesives:  Comply with Table 5.504.4.1 of CalGreen Section 5.504, and 
California Code of Regulations Title 17, Section 94507. 

a. Verification of Compliance:  Acceptable types are: 

1) Current GreenSeal Certification. 

2) Report of laboratory testing performed in accordance with GreenSeal 
GS-36 requirements. 

3) Published product data showing compliance with requirements. 

3. Products used shall comply with the following limits. 

Table 5.504.4.1 ADHESIVE VOC LIMIT 
Architectural Applications Current VOC Limit 
Indoor Carpet Adhesives 50 

Carpet Pad Adhesives 50 

Outdoor Carpet Adhesives 150 

Wood Flooring Adhesive 100 

Rubber Floor Adhesives 60 

Subfloor Adhesives 50 

Ceramic Tile Adhesives 65 

VCT and Asphalt Tile Adhesives 50 

Dry Wall and Panel Adhesives 50 

Cove Base Adhesives 50 

Multipurpose Construction Adhesives 70 

Structural Glazing Adhesives 100 

Single Ply Roof Membrane Adhesives 250 

Other adhesives not specifically listed   250 

VOC Limits and Effective Dates** 
Specialty Applications Current VOC Limit 
PVC Welding  510 
CPVC Welding 490 
ABS Welding   325 
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Table 5.504.4.1 ADHESIVE VOC LIMIT 
Plastic Cement Welding  250 

Adhesive Primer for Plastic 550 

Contact Adhesive 80 
Special Purpose Contact Adhesive 250 

Structural Wood Member Adhesive 140 

Top and Trim Adhesive 250 

** The specified limits remain in effect unless revised limits are listed in the 
current governing edition of CalGreen. 

 

For adhesives, adhesive bonding primers, or any other primer not regulated by 
the above two Tables and applied to the following substrates, the following 
limits shall apply: 

  
Substrate Specific Applications  Current VOC Limit 
Metal to Metal  30 

Plastic Foams  50 

Porous Material (except wood)  50 

Wood  30 

Fiberglass 80 80 

 

Note: If an adhesive is used to bond dissimilar substrates together the 
adhesive with the highest VOC content shall be allowed. 

E. Joint Sealants:  Comply with CALGreen Section 5.504 and Table 5.504.4.2. 

1. Verification of Compliance:  Acceptable types are: 

a. Report of laboratory testing performed in accordance with requirements. 

b. Published product data showing compliance with requirements. 

c. Certification by manufacturer that product complies with requirements. 

2. Products used shall comply with the following limits. 

Table 5.504.4.2 SEALANT VOC LIMIT 

Less Water and Less Exempt Compounds in Grams per Liter 

Sealant Current VOC Limit 

Architectural  250 

Marine Deck  760 

Non-Membrane Roof  300 

Roadway  250 

Single-Ply Roof Membrane  450 

Other  420 

 

Sealant Primers Current VOC Limit 

Architectural 
 Non-Porous 
 Porous 

 
250 
775 

Modified Bituminous  500 
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Table 5.504.4.2 SEALANT VOC LIMIT 

Less Water and Less Exempt Compounds in Grams per Liter 

Marine Deck  760 

Other  750 

For low-solid adhesives or sealants the VOC limit is expressed in grams per 
liter of material; for all other adhesives and sealants, VOC limits are expressed 
as grams of VOC per liter of adhesive or sealant less water and less exempt 
compounds. 

F. Resilient Flooring Products:  Comply with CALGreen 5.504.4.6. 

1. Eighty percent of floor area receiving resilient flooring shall meet one of the 
following: 

a. Certified under the Resilient Floor Covering Institute (RFCI) FloorScore 
program. 

b. Compliant with the VOC-emission limits and testing requirements specified 
in the California Department of Public Health’s 2010 Standard Method for 
the Testing and Evaluation Chambers, Version 1.1, February 2010; 

c. Complying with VOC emission limits in CHPS 2009 criteria and listed on the 
Low Emitting Materials List or Product Registry. 

d. Products certified under UL GREENGUARD Gold (formerly the Greenguard 
Children’s & Schools Program). 

2. Verification of Compliance: 

a. Documentation shall be provided verifying that resilient flooring materials 
meet the pollutant emission limits. 

G. Carpet:  Comply with CALGreen 5.504.4.4. 

1. Verification of Compliance:  Meet testing and product requirements of one of the 
following: 

a. Carpet & Rug Institute “Green Label Plus”. 

b. California Department of Public Health Standard Practice for testing of 
VOC’s (Specification 01 350). 

c. NSF/ANSI 140 at Gold Level or higher. 

d. Scientific Certification Systems Sustainable Choice or Compliant with the 
Collaborative for High Performance Schools California (2014 CA-CHPS) 
Criteria and listed in the CHPS High Performance Product Database. 

H. Carpet Cushion:  Comply with CALGreen Section 5.504 and Table 5.504.4.1. 

1. Verification of Compliance: 

a. Meet requirements of Carpet & Rug Institute’s “Green Label Program.” 

I. Paints and Coatings:  Comply with CALGreen Section 5.504 and Table 5.504.4.3 based 
on the California Air Resources Board, Architectural Coatings Suggested Control 
Measure. 
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1. Determination of VOC Content:  Testing and calculation in accordance with 40 
CFR 59, Subpart D (EPA Method 24), exclusive of colorants added to a tint base 
and water added at Project site; or other method acceptable to authorities having 
jurisdiction. 

a. Verification of Compliance:  Acceptable types are: 

1) Report of laboratory testing performed in accordance with 
requirements. 

2) Published product data showing compliance with requirements. 

3) Certification by manufacturer that product complies with requirements. 

2. Provide coatings that comply with the most stringent requirements specified in the 
following: 

a. 40 CFR 59, Subpart D--National Volatile Organic Compound Emission 
Standards for Architectural Coatings. 

b. South Coast Air Quality Management District Rule No.1168. 

3. Products used shall comply with the following limits. 

Table 5.504.4.3 VOC CONTENT LIMITS FOR ARCHITECTURAL 
COATINGS 

(See Notes 2 & 3 below) 
Grams of VOC per Liter of Coating, less water and less exempt 

compounds 

Coating Category Current VOC Limit 1/1/2012 

Flat Coatings 50 

Non-Flat Coatings 100 

Non-Flat High Gloss Coatings 150 

Specialty Coatings 
Aluminum Roof Coatings 400 

Basement Specialty Coatings 400 

Bituminous Roof Coatings 50 

Bituminous Roof Primers 350 

Bond Breakers 350 

Concrete Curing Compounds 350 

Concrete / Masonry Sealers 100 

Driveway Sealers 50 

Dry Fog Coatings 150  

Faux Finishing Coatings 350 

Fire Resistive Coatings 350 

Floor Coatings 100 

Form-Release Compounds 250 

Graphic Arts Coatings (Sign Paints) 500 

High-Temperature Coatings 420 

Industrial Maintenance Coatings 250 

Low Solids Coatings (See Note 1 below) 120 

Magnesite Cement Coatings 450 

Mastic Texture Coatings 100 

Metallic Pigmented Coatings 500 
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Table 5.504.4.3 VOC CONTENT LIMITS FOR ARCHITECTURAL 
COATINGS 

(See Notes 2 & 3 below) 
Grams of VOC per Liter of Coating, less water and less exempt 

compounds 

Coating Category Current VOC Limit 1/1/2012 

Multicolor Coatings 250 

Pretreatment Wash Primers 420 

Primers, Sealers and Undercoaters 100 

Reactive Penetrating Sealers 350 

Recycled Coatings 250 

Roof Coatings 50 

Rust Preventative Coatings 250  

Shellacs: 
 Clear 
 Opaque 

 
730 
550 

Specialty Primers, Sealers and Undercoaters 100   

Stains 250 

Stone Consolidants 450 

Swimming Pool Coatings 340 

Traffic Marking Coatings 100 

Waterproofing Membranes 250 

Wood Coatings 275 

Wood Preservatives 350 

Zinc Rich Primers 340 

Note 1: Grams of VOC per liter of coating including water and including 
exempt compounds 

Note 2: Not Applicable 
Note 3: Values in this table are derived from those specified by the California 

Air Resources Board, Architectural Coatings Suggested Control 
Measure, February 1, 2008.  More information is available from the 
Air Resources Board. 

4. Restricted Components:  In addition to the specified VOC limits, paints and 
coatings shall not contain any of the following: 

a. Acrolein. 

b. Acrylonitrile. 

c. Antimony. 

d. Benzene. 

e. Butyl benzyl phthalate. 

f. Cadmium. 

g. Di (2-ethylhexyl) phthalate. 

h. Di-n-butyl phthalate. 

i. Di-n-octyl phthalate. 

j. 1,2-dichlorobenzene. 
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k. Diethyl phthalate. 

l. Dimethyl phthalate. 

m. Ethylbenzene. 

n. Formaldehyde. 

o. Hexavalent chromium. 

p. Isophorone. 

q. Lead. 

r. Mercury. 

s. Methyl ethyl ketone. 

t. Methyl isobutyl ketone. 

u. Methylene chloride. 

v. Naphthalene. 

w. Toluene (methylbenzene). 

x. 1,1,1-trichloroethane. 

y. Vinyl chloride. 

PART 3 - EXECUTION 

3.1 FIELD QUALITY CONTROL 

A. Owner reserves the right to reject non-compliant products, whether installed or not, and 
require their removal and replacement with compliant products at no extra cost to Owner. 

B. Additional costs to restore indoor air quality, including fines by authorities, due to 
installation of non-compliant products shall be borne by Contractor. 

3.2 CERTIFICATION FORM 

A. Use of this Form: 

1. Because installers are allowed and directed to choose accessory materials 
suitable for the applicable installation, there is a possibility that such accessory 
materials might contain VOC content in excess of that permitted, especially where 
such materials have not been explicitly specified. 

2. Contractor is required to obtain and submit this Form from each installer of work 
on this project. 

3. For each product category listed, circle the correct words in brackets: either [HAS] 
or [HAS NOT]. 

4. If these accessory materials have been used, attach to this form product data and 
MSDS sheet for each such product. 

(The Remainder of this Page is Intentionally Left Blank) 
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ACCESSORY MATERIAL VOC CONTENT CERTIFICATION FORM 

IDENTIFICATION: 

 Project Name:  _________________________________________________ 

 Project No.:  ___________________________________________________ 

 Architect:  _____________________________________________________ 

PRODUCT CERTIFICATION:  I certify that the installation work of my firm on this project: 

 1. [HAS] [HAS NOT] required the use of any ADHESIVES. 

 2. [HAS] [HAS NOT] required the use of any JOINT SEALANTS. 

 3. [HAS] [HAS NOT] required the use of any PAINTS OR COATINGS. 

 4. [HAS] [HAS NOT] required the use of any COMPOSITE WOOD or 
AGRIFIBER PRODUCTS. 

Product data and MSDS sheets are attached. 

CERTIFIED BY (Installer/Manufacturer/Supplier Firm): 

Firm Name:  ________________________________________________________________ 

Print Name:  ________________________________________________________________ 

Signature:  _________________________________________________________________ 

Title:  _____________________________________________________ (officer of company) 

Date:  _____________________________________________________________________ 
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END OF SECTION 
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PART 1 - GENERAL 

1.1 SUMMARY 

A. Contractor to provide and pay for field engineering services required for the execution of 
work, including, but not limited to: 

1. Survey Work required in execution of the Bid Package Work scope. 

2. Civil, structural or other professional engineering services specified, or required to 
execute Contractor’s construction methods. 

1.2 INFORMATION SUBMITTALS 

A. Submit name, address, and license of surveyor and professional engineer to the District 
Representative. 

1.3 QUALIFICATIONS OF SURVEYOR OR ENGINEER 

A. Qualified California registered professional engineer or registered land surveyor, 
acceptable to Contractor and the District Representative. 

B. Registered professional engineer of discipline required for specific service on Project, 
licensed in State of California. 

1.4 PROJECT SURVEY REQUIREMENTS 

A. Establish and maintain lines and levels as necessary to locate and layout entire scope 
of Work in Bid Package. 

B. Provide field staking of site improvements included in Bid Package; identify existing 
survey reference points and property line corner stakes indicated on Drawings. 

C. Locate and be aware of all existing on-site utility lines and improvements. 

1.5 PROTECTION 

A. Preserve and protect all on-site underground utility lines and existing on-site 
improvements in the area of construction. 

 
 
 

 END OF SECTION  
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PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Cutting and patching: 

a. For construction that is defective, or as required to install incomplete work 
shown in the Contract Documents. 

b. To extend work or restore existing construction to its original condition, 
unless otherwise specified or shown on the drawings. 

1.2 RELATED REQUIREMENTS 

A. Section 01 6116, Volatile Organic Compound (VOC) Restrictions, for VOC limits 
pertaining to adhesives, sealants, fillers, primers, and coatings. 

B. Section 01 8113, Sustainable Design Requirements, for CAL-Green general 
requirements and procedures. 

C. Section 01 3516, Alteration Project Procedures. 

D. Section 02 4119, Selective Demolition. 

E. Section 31 2333, Trenching and Backfilling. 

1.3 REFERENCES 

A. California Building Code (CBC), edition as noted on the drawings, as adopted by the 
California Division of the State Architect (DSA). 

B. California Green Building Standards Code (CALGreen), edition as noted on the 
Drawings, as adopted by the California Division of the State Architect (DSA). 

1.4 ADMINISTRATION REQUIREMENTS 

A. Submittal Procedures: 

1. Action Submittals and Informational Submittals shall be submitted in accordance 
with Section 01 3300, Submittal Procedures. 

2. Closeout Submittals shall be submitted in accordance with Section 01 7700, 
Closeout Procedures. 

3. Sustainable Design Submittals shall comply with the additional requirements of 
Section 01 8113, Sustainable Design Requirements. 
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1.5 ACTION SUBMITTALS 

A. Manufacturer's Data:  For products not included in the specifications, submit list and 
complete descriptive data of all products proposed for use.  Include manufacturer's 
specifications, and installation instructions. 

B. Samples: As requested by the Architect. 

C. Request for Cutting and Patching: 

1. Submit a written request to Architect well in advance of executing any cutting or 
alteration which affects: 

a. Work of the Owner or any separate contractor. 

b. Structural value or integrity of any element of the Project. 

c. Integrity or effectiveness of weather-exposed or moisture-resistant elements 
or systems. 

d. Efficiency, operational life, maintenance or safety of operational elements. 

e. Visual qualities of sight-exposed elements. 

f. No cutting of structural elements is allowed unless shown on the Division of 
the State Architect's approved drawings 

2. Request shall include: 

a. Project identification. 

b. Description of affected work. 

c. Necessity for cutting, alteration or excavation. 

d. Effect on work of Owner or any separate contractor, or on structural or 
weatherproof integrity of Project. 

e. Description of proposed work: 

1) Scope of cutting, patching, alteration, or excavation. 

2) Trades who will execute the work. 

3) Products proposed to be used. 

4) Extent of refinishing to be done. 

f. Alternatives to cutting and patching. 

g. Cost proposal, when applicable. 

h. Written permission of any separate contractor whose work will be affected. 

D. Should conditions of work or schedule indicate change of products from original 
installation, Contractor shall submit request for substitution. 

E. Submit written notice to Architect designating date and time work will be uncovered. 

1.6 INFORMATIONAL SUBMITTALS 

A. Sample of manufacturer’s warranty, where applicable. 

B. Sustainable Design: 

1. General: 
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a. Submit information necessary to establish and document compliance with 
the California Green Building Standards Code. 

b. Sustainable design submittals are in addition to other submittals. 

2. The following information shall be provided: 

a. Adhesives and Sealants: Evidence of compliance that products meet 
maximum VOC content limits specified in Section 01 6116. 

b. Paints and Coatings: Evidence of compliance that products meet maximum 
VOC content limits specified in Section 01 6116. 

c. Composite Wood: Evidence of compliance that products meet formaldehyde 
limits of current CARB Airborne Toxic Control Measure (ATCM) as specified 
in Section 01 6116. 

d. Resilient Flooring:  Documentation or Certification that products meet the 
pollutant emission limits from one of the sources specified in Section 
01 6116. 

e. Carpet:  Evidence of compliance that products meet the testing and product 
requirements specified in Section 01 6116. 

f. Carpet Cushion:  Evidence of compliance that products meet the 
requirements of the Carpet and Rug Institute’s Green Label program as 
specified in Section 01 6116. 

1.7 CLOSEOUT SUBMITTALS 

A. Warranty/Guarantee: Submit executed warranties and Subcontractors’ guarantees for 
products not included in the specifications. 

1.8 QUALITY ASSURANCE 

A. Qualifications for Installers: 

1. General: As specified in the product specifications. 

2. Employ specially qualified installers or fabricators to perform cutting and patching 
for: 

a. Weather-exposed or moisture-resistant elements. 

b. Sight-exposed finished surfaces. 

B. Use only new materials and products, unless existing materials or products are 
specifically shown otherwise on the Drawings to be salvaged and re-used. 

C. Single-Source Responsibility: Use materials and products of one manufacturer 
whenever possible. 

D. All materials, components, assemblies, workmanship and installation are to be observed 
by the Owner's Project Inspector.  Work not so inspected is subject to uncovering and 
replacement. 

1.9 FIELD CONDITIONS 

A. Make and be responsible for all field dimensions necessary for proper fitting and 
completion of work.  Report discrepancies to Architect before proceeding. 
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1.10 WARRANTY 

A. Manufacturer:  In addition to the Contractor’s and Subcontractor’s Guarantee, furnish 
Owner with manufacturers’ available fully executed written warranties for products not 
included in the specifications against defects in materials and workmanship 

PART 2 - PRODUCTS 

2.1 DESIGN AND PERFORMANCE CRITERIA 

A. Sustainable Design: 

1. VOC emissions for field-applied adhesives, sealants, and sealant primers must 
comply with limits specified in Section 01 6116. 

2. VOC emissions for field-applied paints and coatings must comply with limits 
specified in Section 01 6116. 

3. Composite wood products must meet current formaldehyde emission limits of 
CARB Airborne Toxic Control Measure (ATCM) as specified in Section 01 6116.  

4. Resilient flooring material must comply with one of the certification and compliance 
programs specified in Section 01 6116. 

5. Carpet must comply with one of the certification and compliance programs 
specified in Section 01 6116. 

6. Carpet cushion must comply with the labeling program specified in Section 
01 6116. 

2.2 MATERIALS 

A. Comply with these specifications, standards and manufacturer's recommendations for 
each specific product involved. 

PART 3 - EXECUTION  

3.1 EXAMINATION 

A. Inspect conditions of Project, including elements subject to damage or to movement 
during cutting and patching. 

B. After uncovering work, inspect conditions affecting installation of products, or 
performance of work. 

C. Verify that specified items may be installed in accordance with the approved design. 

D. In event of discrepancy, immediately notify Architect.  Do not proceed in discrepant areas 
until discrepancies have been fully resolved. 

3.2 PREPARATION 

A. Provide adequate temporary support as necessary to assure structural value or integrity 
of affected portion of work. 
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B. Provide devices and methods to protect other portions of Project from damage. 

C. Provide protection from elements for that portion of Project which may be exposed by 
cutting and patching work, and maintain excavations free from water. 

3.3 INSTALLATION 

A. Execute cutting and demolition by methods which will prevent damage to other work and 
will provide proper surfaces to receive installation of repairs. 

1. Removal or cutting of concrete paving shall occur at adjacent expansion joint or 
control joint. 

B. Execute excavating and backfilling by methods which will prevent settlement or damage 
to other work, and in accordance with Section 31 2333, Trenching and Backfilling. 

C. Execute fitting and adjustment of products to provide finished installation to comply with 
specified products, functions, tolerances and finishes. 

D. Restore work which has been cut or removed; install new products to provide completed 
work in accord with requirements of Contract Documents. 

E. Fit work airtight to pipe, sleeves, ducts, conduit and other penetrations through surfaces. 

F. Refinish entire surfaces as necessary to provide even finish to match adjacent finishes: 

1. For continuous surfaces, refinish to nearest intersection. 

2. For an assembly, refinish entire unit. 

3.4 CLEANING AND ADJUSTING 

A. In the event of damage, make all repairs and replacements necessary to the approval of 
the Architect at no additional cost to the Owner. 

B. Upon completion of installation, thoroughly wash surfaces and remove foreign material.  
Leave entire work in neat, orderly, clean and acceptable condition. 

3.5 PROTECTION 

A. Protect work and materials of this Section prior to and during installation, and protect the 
installed work and materials of other trades. 

B. Exposed finishes shall be free from scratches, dents, permanent discolorations and other 
defects in workmanship or material. 

 
 
 

 END OF SECTION  
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Date Submitted: 

Project Period:

02 - Salvaging building materials or salvage items at an off site salvage or re-use center (i.e. lighting, fixtures) 

04 - Recycling source separated materials at an off site recycling center (i.e. scrap metal or green matls)

05 - Recycling commingled loads of C&D matls at an off site mixed debris recycling center or transfer station

06 - Recycling material as Alternative Daily Cover at landfills

07 - Delivery of soils or mixed inerts to an inert landfill for disposal (inert fill).

08 - Disposal at a landfill or transfer station.

09 - Other (please describe) _______________________________________________________________

A = Asphalt C = Concrete M = Metals I = Mixed Inert G = Green Matls

W = Wood

Type of Type Total Truck

Material of Activity Loads Tons Cubic YD Other Wt.

(ex.) M 04 24 355

0 0 0 0

Facilities Used: Provide Name of Facility and Location (City)

Total Truck Loads: Provide Number of Trucks Hauled from Site During Reporting Period

Describe the types of recycling processes or disposal activities that will be used for material generated in the project. 
Indicate the type of process or activity by number, types of materials, and estimated quantities that will be recycled or 
disposed in the sections below:

03 - Recycling source separated materials on site (i.e. crushing asphalt/concrete for reuse or grinding for mulch)

M/C = Miscellaneous Construction Debris

W/C = Wire/Cable S= Soils (Non Hazardous)D = Drywall

Types of Material To Be Generated

P/C=Paper/Cardboard

SECTION 01 7419A

(Submit After Award of Contract and Prior to Start of Work)

Project Title:

CONTRACTOR'S CONSTRUCTION WASTE AND RECYCLING PLAN

Contract or Work Order No.:

Contractor's Name: 

Street Address:

City: Zip: State:

Phone:  (   ) Fax:  (   )

E-Mail Address: 

Prepared by: (Print Name)

From: TO:

Total Quantities: If scales are available at sites, report in tons. If not, quantify by cubic yards. For salvage/reuse items, 

quantify by estimated weight (or units).

R = Reuse/Salvage

Use these codes to indicate the types of material that will be generated on the project

O = Other (describe)

01 - Reuse of building materials or salvage items on site (i.e. crushed base or red clay brick)

Reuse, Recycling or Disposal Processes To Be Used

ABC Metals, Los Angeles

a. Total Diversion

SECTION I - RE-USED/RECYCLED MATERIALS

Total Quantities

Include all recycling activities for source separated or mixed material recycling centers where recycling will occur.
Facility to be

Used/Location

[PROJECT TITLE]

[DATE]

Contractor's Construction Waste and Recycling Plan

Section 01 7419A-1



Type of Type Total Truck

Material of Activity Loads Tons Cubic YD Other Wt.

(ex.) D 08 2 35

0 0 0

Tons Cubic YD Other Wt.

a. Total Reused/Recycled 0 0 0

0 0 0

0 0 0

Tons Cubic Yards Other Wt.

0

0

0 0 0

#DIV/0!

Notes: 

1. Suggested Conversion Factors: From Cubic Yards to Tons (Use when scales are not available)

   Concrete: .93 (ex. 1000 CY Concrete = 930 tons. Applies to broken chunks of concrete) 

   Ferrous Metals: .22 (ex. 1000 CY Ferrous Metal = 220 tons) Drywall Scrap: .20 

   Non-Ferrous Metals: .10 (ex. 1000 CY Non-Ferrous Metals = 100 tons) Wood Scrap: .16 

SECTION IV - CONTRACTOR'S LANDFILL DIVERSION RATE CALCULATION

b. Total Disposed

c. Total Generated

a. Materials Re-Used and Recycled

b. Materials Disposed

c. Total Materials Generated (a. + b. = c.)

d. Landfill Diversion Rate (Tons Only)*

activities): 

Total Quantities

Used/Location

DEF Landfill, Los Angeles

b. Total Disposal

SECTION III - TOTAL MATERIALS GENERATED

This section calculates the total materials to be generated during the project period (Reuse/Recycle + Disposal = Generation

Facility to be

SECTION II - DISPOSED MATERIALS

Include all disposal activities for landfills, transfer stations, or inert landfills where no recycling will occur.

SECTION 01 7419A

Continued

CONTRACTOR'S CONSTRUCTION WASTE AND RECYCLING PLAN

   Asphalt: .61 (ex. 1000 CY Asphalt = 610 tons. Applies to broken chunks of asphalt)

Add totals from Section I + Section II 

* Use tons only to calculate recycling percentages: Tons Reused/Recycled/Tons Generated = % Recycled 

Contractor's Comments (Provide any additional information pertinent to planned reuse, recycling, or disposal 

[PROJECT TITLE]

[DATE]

Contractor's Construction Waste and Recycling Plan

Section 01 7419A-2
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PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes: Requirements and procedures for ensuring optimal diversion of 
construction waste materials generated by the Work from landfill disposal within the limits 
of the Construction Schedule and Contract Sum. 

1. The Work of this Contract requires that a minimum of 65% by weight of the 
construction and demolition materials generated in the Work is diverted from 
landfill disposal through a combination of re-use and recycling activities. 

2. CAL-Green: Alternate waste reduction methods developed in cooperation with 
local agencies if diversion or recycle facilities capable of compliance with CAL-
Green requirements do not exist within the haul boundary of the jobsite (California 
Code of Regulations, Title 24, Part 11, 5.408). 

3. Requirements for submittal of Contractor’s Construction Waste and Recycling Plan 
prior to the commencement of the Work. 

4. Contractor’s quantitative reports for construction waste materials as a condition of 
approval of progress payments submitted to the Architect. 

1.2 RELATED REQUIREMENTS 

A. Section 01 3516, Alteration Project Procedures. 

B. Section 01 5000, Temporary Facilities & Controls. 

C. Section 01 7329, Cutting and Patching. 

D. Section 01 8113, Sustainable Design Requirements, for CAL-Green general 
requirements and procedures. 

E. Section 02 4119, Selective Demolition. 

F. Section 31 1000, Site Clearing. 

1.3 REFERENCES AND STANDARDS 

A. California Green Building Standards Code (CALGreen), edition as noted on the 
drawings, as adopted by the California Division of the State Architect (DSA). 

1.4 DEFINITIONS 

A. Class III Landfill: A landfill that accepts non-hazardous resources such as household, 
commercial, and industrial waste, resulting from construction, remodeling, repair, and 
demolition operations. A Class III landfill must have a solid waste facilities permit from 
the California Integrated Waste Management Board (CIWMB) and is regulated by the 
Enforcement Agency (EA). 
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B. Construction and Demolition Debris: Building materials and solid waste resulting from 
construction, remodeling, repair, cleanup, or demolition operations that are not 
hazardous as defined in California Code of Regulations, Title 22, Section 66261.3 et seq. 
This term includes, but is not limited to, asphalt concrete, Portland cement concrete, 
brick, lumber, gypsum wallboard, cardboard and other associated packaging, roofing 
material, ceramic tile, carpeting, plastic pipe, and steel. The debris may be commingled 
with rock, soil, tree stumps, and other vegetative matter resulting from land clearing and 
landscaping for construction or land development projects. 

C. C&D Recycling Center: A facility that receives only construction and demolition debris 
material that has been separated for reuse prior to receipt, in which the residual 
(disposed) amount of waste in the material is less than 10% of the amount separated for 
reuse by weight. 

D. Disposal:  Final deposition of construction and demolition or inert debris into land, 
including stockpiling onto land of construction and demolition debris that has not been 
sorted for further processing or resale, if such stockpiling is for a period of time greater 
than 30 days; and construction and demolition debris that has been sorted for further 
processing or resale, if such stockpiling is for a period of time greater than one year, or 
stockpiling onto land of inert debris that is for a period of time greater than one year. 

E. Enforcement Agency (EA):  Enforcement agency is the authority having jurisdiction 
within the Project location. 

F. Inert Disposal Facility or Inert Waste Landfill:  A disposal facility that accepts only inert 
waste such as soil and rock, fully cured asphalt paving, uncontaminated concrete 
(including fiberglass or steel reinforcing rods embedded in the concrete), brick, glass, 
and ceramics, for land disposal. 

G. Mixed Debris: Loads that include commingled recyclable and non-recyclable materials 
generated at the construction site. 

H. Mixed Debris Recycling Facility: A processing facility that accepts loads of commingled 
construction and demolition debris for the purpose of recovering re-usable and recycla-
ble materials and disposing the non-recyclable residual materials. 

I. Recycling: The process of sorting, cleansing, treating and reconstituting materials for the 
purpose of using the altered form in the manufacture of a new product. Recycling does 
not include burning, incinerating or thermally destroying solid waste. 

J. Reuse. The use, in the same or similar form as it was produced, of a material which 
might otherwise be discarded. 

K. Separated for Reuse. Materials, including commingled recyclables, that have been 
separated or kept separate from the solid waste stream for the purpose of additional 
sorting or processing those materials for reuse or recycling in order to return them to the 
economic mainstream in the form of raw material for new, reused, or reconstituted 
products which meet the quality standards necessary to be used in the marketplace, and 
includes materials that have been “source separated”. 
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L. Solid Waste: All putrescible and nonputrescible solid, semisolid, and liquid wastes, 
including garbage, trash, refuse, paper, rubbish, ashes, industrial wastes, demolition and 
construction wastes, abandoned vehicles and parts thereof, discarded home and 
industrial appliances, dewatered, treated, or chemically fixed sewage sludge which is not 
hazardous waste, manure, vegetable or animal solid and semisolid wastes, and other 
discarded solid and semisolid wastes. "Solid waste" does not include hazardous waste, 
radioactive waste, or medical waste as defined or regulated by State law. 

M. Source-Separated: Materials, including commingled recyclables, that have been 
separated or kept separate from the solid waste stream at the point of generation, for the 
purpose of additional sorting or processing of those materials for reuse or recycling in 
order to return them to the economic mainstream in the form of raw materials for new, 
reused, or reconstituted products which meet the quality standards necessary to be used 
in the marketplace. 

N. Waste Hauler: A company that possesses a valid permit from the local waste 
management authority having jurisdiction to collect and transport solid wastes from 
individuals or businesses for the purpose of recycling or disposal. 

1.5 ADMINISTRATIVE REQUIREMENTS 

A. Submittal Procedures: 

1. Action Submittals and Informational Submittals shall be submitted in accordance 
with Section 01 3300, Submittal Procedures. 

2. Closeout Submittals shall be submitted in accordance with Section 01 7700, 
Closeout Procedures. 

3. Sustainable Design Submittals shall comply with the additional requirements of 
Section 01 8113, Sustainable Design Requirements. 

1.6 ACTION SUBMITTALS 

A. Contractor’s Construction Waste and Recycling Plan: 

1. Review Contract Documents and estimate the types and quantities of materials 
under the Work that are anticipated to be feasible for on-site processing, source 
separation for re-use or recycling. Indicate the procedures that will be implemented 
in this program to effect jobsite source separation, such as, identifying a 
convenient location where dumpsters would be located, putting signage to identify 
materials to be placed in dumpsters, etc. 

2. Prior to commencing the Work, submit Contractor’s Construction Waste and 
Recycling Plan. Submit in format provided with this specification section.  The Plan 
must include, but is not limited to the following: 

a. Contractor’s name and project identification information; 

b. Procedures to be used; 

c. Materials to be re-used and recycled; 

d. Estimated quantities of materials; 

e. Names and locations of re-use and recycling facilities/sites; 
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f. Tonnage calculations that demonstrate that Contractor will re-use and 
recycle a minimum of 65% by weight of the construction waste materials 
generated by the Work. 

3. Contractor’s Construction Waste and Recycling Plan must be approved by the 
Architect prior to the start of Work. 

4. Contractor’s Construction Waste and Recycling Plan will not otherwise relieve the 
Contractor of responsibility for adequate and continuing control of pollutants and 
other environmental protection measures 

1.7 INFORMATIONAL SUBMITTALS 

A. Contractor’s Reuse, Recycling, and Disposal Report: 

1. Submit Contractor’s Reuse, Recycling, and Disposal Report on the form provided 
with this specification section with each Application & Certificate for Payment. 
Failure to submit the form and its supporting documentation will render the 
Application & Certificate for Payment incomplete and delay progress payments. If 
applicable, include manifests, weight tickets, receipts, and invoices specifically 
identifying the Project for re-used and recycled materials: 

a. Reuse of building materials or salvage items on site (i.e. crushed base or red 
clay brick). 

b. Salvaging building materials or salvage items at an offsite salvage or reuse 
center (i.e. lighting, fixtures). 

c. Recycling source separated materials on site (i.e. crushing asphalt/concrete 
for base course, or grinding for mulch). 

d. Recycling source separated material at an offsite recycling center (i.e. scrap 
metal or green materials). 

e. Use of material as Alternative Daily Cover (ADC) at landfills. 

f. Delivery of soils or mixed inerts to an inert landfill for disposal (inert fill). 

g. Disposal at a landfill or transfer station (where no recycling takes place). 

h. Other (describe). 

2. Contractor’s Reuse, Recycling, and Disposal Report must quantify all materials 
generated in the Work, disposed in Class III landfills, or diverted from disposal 
through recycling. Indicate zero (0) if there is no quantity to report for a type of 
material. As indicated on the form: 

a. Report disposal or recycling either in tons or in cubic yards.  If scales are 
available at disposal or recycling facility, report in tons; otherwise, report in 
cubic yards. Report in units for salvage items when no tonnage or cubic yard 
measurement is feasible. 

b. Indicate locations to which materials are delivered for reuse, salvage, 
recycling, accepted as daily cover, inert backfill, or disposal in landfills or 
transfer stations. 

c. Provide legible copies of weight tickets, receipts, or invoices that specifically 
identify the project generating the material. Said documents must be from 
recyclers and/or disposal site operators that can legally accept the materials 
for the purpose of re-use, recycling, or disposal. 
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1) Indicate project title, project number, progress payment number, name 
of the company completing the Contractor’s Report and compiling 
backup documentation, the printed name, signature, and daytime 
phone number of the person completing the form, the beginning and 
ending dates of the period covered on the Contractor’s Report, and the 
date that the Contractor’s Report is completed. 

3. Demonstrate compliance with California Code of Regulations, Title 24, Part 11 
California Green Building Standards Code, “CAL-Green” 5.408.2, to the 
satisfaction of the enforcing agency. 

a. Landfill Disposal Records: Indicate receipt and acceptance of waste by 
landfills facilities licensed to accept them.  Include manifests, weight tickets, 
receipts, and invoices. 

b. Recycling and Processing Facility Records:  Indicate receipt and acceptance 
of recyclable waste by recycling and processing facilities licensed to accept 
them.  Include manifests, weight tickets, receipts, and invoices. 

PART 2 - PRODUCTS-NOT USED 

PART 3 - EXECUTION 

3.1 WASTE MANAGEMENT PLAN 

A. Implement procedures for disposal of materials, as specified in Contractor’s Construction 
Waste and Recycling Plan, which are not diverted for re-use, salvage or recycling. 

1. Identify materials to be diverted from disposal by efficient usage, recycling, reuse 
on the project, or salvage for future use or sale. 

2. Determine if materials will be sorted on-site or mixed. 

3. Identify diversion facilities where material collected will be taken. 

4. Specify that quantities of diverted material will calculated by weight or volume, but 
not both. 

3.2 SALVAGE, RE-USE, RECYCLING AND PROCEDURES 

A. Re-use, Salvage, and Recycling Facilities: As specified in Contractor’s Construction 
Waste and Recycling Plan. 

B. Develop and implement procedures to re-use, salvage, and recycle new construction 
and excavation materials, based on the Contract Documents, the Contractor’s 
Construction Waste and Recycling Plan, estimated quantities of available materials, and 
availability of recycling facilities. Procedures may include on-site recycling, source 
separated recycling, and/or mixed debris recycling efforts. 

1. Identify materials that are feasible for salvage, determine requirements for site 
storage, and transportation of materials to a salvage facility. 

2. Source separate new construction, excavation and demolition materials including, 
but not limited to the following types. 
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a. Asphalt. 

b. Concrete, concrete block, slump stone (decorative concrete block), and 
rocks. 

c. Drywall. 

d. Green materials (i.e. tree trimmings and land clearing debris). 

e. Metal (ferrous and non-ferrous). 

f. Miscellaneous Construction Debris. 

g. Paper or cardboard. 

h. Red Clay Brick. 

i. Reuse or Salvage Materials 

j. Soils. 

k. Wire and Cable. 

l. Wood. 

m. Other (describe) 

3. Miscellaneous Construction Debris: Develop and implement a program to 
transport loads of mixed (commingled) new construction materials that cannot be 
feasibly source separated to a mixed materials recycling facility 

3.3 DISPOSAL OPERATIONS AND WASTE HAULING 

A. Legally transport and dispose of materials that cannot be delivered to a source separated 
or mixed recycling facility to a transfer station or disposal facility that can legally accept 
the materials for the purpose of disposal. 

B. Use a permitted waste hauler or Contractor’s trucking services and personnel. To 
confirm valid permitted status of waste haulers, contact the local solid waste authority 
having jurisdiction. 

C. Become familiar with the conditions for acceptance of new construction, excavation and 
demolition materials at recycling facilities, prior to delivering materials. 

D. Deliver to facilities that can legally accept new construction, excavation and demolition 
materials for purpose of re-use, recycling, composting, or disposal. 

E. Do not burn, bury or otherwise dispose of solid waste on the project job-site. 

3.4 RE-USE AND DONATION OPTIONS 

A. Implement a re-use program to the greatest extent feasible. Options may include: 

1. California Materials Exchange (CAL-MAX) Program is sponsored by the California 
Integrated Waste Management Board. CAL-MAX is a free service provided by the 
California Integrated Waste Management Board, designed to help businesses find 
markets for materials that traditionally would be discarded. The premise of the 
CAL-MAX Program is that material discarded by one business may be a resource 
for another business. To obtain a current Materials Listings Catalog, call CAL-
MAX/California Integrated Waste Management Board at (916) 255-2369 or send 
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a FAX to (916) 255-2200. The CALMAX Catalog is available through the Internet 
Site at http://www.ciwmb/ca.gov/calmax. 

3.5 REVENUE 

A. Revenues or other savings obtained from recycled, re-used, or salvaged materials shall 
accrue to Contractor unless otherwise noted in the Contract Documents 

 
 
 

END OF SECTION 
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Date Submitted: 

Period Covered:

02 - Salvaging building materials or salvage items at an off site salvage or re-use center (i.e. lighting, fixtures) 

04 - Recycling source separated materials at an off site recycling center (i.e. scrap metal or green matls)

05 - Recycling commingled loads of C&D matls at an off site mixed debris recycling center or transfer station

06 - Recycling material as Alternative Daily Cover at landfills

07 - Delivery of soils or mixed inerts to an inert landfill for disposal (inert fill).

08 - Disposal at a landfill or transfer station.

09 - Other (please describe) _______________________________________________________________

A = Asphalt C = Concrete M = Metals I = Mixed Inert G = Green Matls

W = Wood

Type of Type Total Truck

Material of Activity Loads Tons Cubic YD Other Wt.

(ex.) M 04 24 355

0 0 0 0

Facilities Used: Provide Name of Facility and Location (City)

Total Truck Loads: Provide Number of Trucks Hauled from Site During Reporting Period

Describe the types of recycling processes or disposal activities used for material generated in the project. Indicate the type 
of process or activity by number, types of materials, and quantities that were recycled or disposed in the sections below:

03 - Recycling source separated materials on site (i.e. crushing asphalt/concrete for reuse or grinding for mulch)

M/C = Miscellaneous Construction Debris

W/C = Wire/Cable S= Soils (Non Hazardous)D = Drywall

Types of Material Generated

P/C=Paper/Cardboard

SECTION 01 7419B

(Submit With Each Progress Payment)

Project Title:

CONTRACTOR'S REUSE, RECYCLING, AND DISPOSAL REPORT

Contract or Work Order No.:

Contractor's Name: 

Street Address:

City: Zip: State:

Phone:  (   ) Fax:  (   )

E-Mail Address: 

Prepared by: (Print Name)

From: To:

Total Quantities: If scales are available at sites, report in tons. If not, quantify by cubic yards. For salvage/reuse items, 

quantify by estimated weight (or units).

R = Reuse/Salvage

Use these codes to indicate the types of material that were generated on the project

O = Other (describe)

01 - Reuse of building materials or salvage items on site (i.e. crushed base or red clay brick)

Reuse, Recycling or Disposal Processes Used

ABC Metals, Los Angeles

a. Total Diversion

SECTION I - RE-USED/RECYCLED MATERIALS

Total Quantities

Include all recycling activities for source separated or mixed material recycling centers where recycling occurred.
Facilities 

Used/Location

[PROJECT TITLE]

[DATE]

Contractor's Reuse, Recycling, and Disposal Report

Section 01 7419B-1



Type of Type Total Truck

Material of Activity Loads Tons Cubic YD Other Wt.

(ex.) D 08 2 35

0 0 0

Tons Cubic YD Other Wt.

a. Total Reused/Recycled 0 0 0

0 0 0

0 0 0

Tons Cubic Yards Other Wt.

0

0

0 0 0

#DIV/0!

Notes: 

1. Suggested Conversion Factors: From Cubic Yards to Tons (Use when scales are not available)

   Concrete: .93 (ex. 1000 CY Concrete = 930 tons. Applies to broken chunks of concrete) 

   Ferrous Metals: .22 (ex. 1000 CY Ferrous Metal = 220 tons) Drywall Scrap: .20 

   Non-Ferrous Metals: .10 (ex. 1000 CY Non-Ferrous Metals = 100 tons) Wood Scrap: .16 

b. Materials Disposed

c. Total Materials Generated (a. + b. = c.)

d. Landfill Diversion Rate (Tons Only)*

SECTION IV - CONTRACTOR'S LANDFILL DIVERSION RATE CALCULATION

b. Total Disposed

c. Total Generated

a. Materials Re-Used and Recycled

Total Quantities

Used/Location

DEF Landfill, Los Angeles

b. Total Disposal

SECTION III - TOTAL MATERIALS GENERATED

This section calculates the total materials generated during the project period (Reuse/Recycle + Disposal = Generation

Facilities

SECTION II - DISPOSED MATERIALS

Include all disposal activities for landfills, transfer stations, or inert landfills where no recycling occurred.

SECTION 01 7419B

Continued

CONTRACTOR'S REUSE, RECYCLING, AND DISPOSAL REPORT

Add totals from Section I + Section II 

   Asphalt: .61 (ex. 1000 CY Asphalt = 610 tons. Applies to broken chunks of asphalt)

* Use tons only to calculate recycling percentages: Tons Reused/Recycled/Tons Generated = % Recycled 

Contractor's Comments (Provide any additional information pertinent to planned reuse, recycling, or disposal 
activities ): 

[PROJECT TITLE]

[DATE]

Contractor's Reuse, Recycling, and Disposal Report

Section 01 7419B-2



 CLOSEOUT PROCEDURES 
 SECTION 01 7700 
 R231571X00 
  

1 

1.1 SUMMARY 

A. Section Includes:  Administrative and procedural requirements for Contract closeout. 

B. These requirements supplement those included in the General Conditions and are 
subject to modification upon mutual agreement between the Architect, Owner, and 
Contractor. 

1.2 FINAL CLEANING 

A. Immediately prior to completion and occupancy, remove marks, stains, fingerprints, dust, 
dirt and paint drippings resulting from work of this project, both interior and exterior 
including roofs, walls, floors, sidewalks, paving and other finished surfaces. 

B. Contractor shall engage the services of an independent, professional cleaning service 
to perform final cleaning after Contractor’s final clean-up is completed. 

C. Materials: 

1. Use only those cleaning materials that will neither create hazards to health or 
property, damage surfaces, and are in compliance with Proposition 65. 

2. Use only those cleaning materials and methods recommended by manufacturer of 
the surface material to be cleaned. 

3. Use cleaning materials only on surfaces recommended by cleaning material 
manufacturer. 

4. Use only environmentally acceptable “green” cleaning products. 

D. Wash tile, plumbing and other fixtures clean. 

E. Clean and polish hardware and other unpainted metals. 

F. Remove temporary labels, tags and paper covering. 

G. Glass, both interior and exterior, and mirrors shall be cleaned to the level expected by a 
professional window washer. 

1.3 REQUIREMENTS PREPARATORY TO FINAL ACCEPTANCE 

A. Temporary facilities shall be removed from site. 

B. Plumbing, mechanical and electrical equipment shall operate quietly and free from 
vibration.  Properly adjust, repair, balance, or replace equipment producing objectionable 
noise or vibration in occupied areas of building.  Provide additional brackets, bracing, 
etc., to prevent objectionable noise or vibration.  Systems shall operate without 
humming, surging, or rapid cycling. 

C. Operating instructions for equipment shall be properly mounted and posted. 
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D. Training:  Provide training and orientation of Owner’s operating staff in proper care and 
operation of equipment, systems and controls including: 

1. Fire protection systems. 

2. Plumbing equipment. 

3. HVAC equipment. 

4. Control systems. 

5. Signal systems. 

6. Telephone communication systems. 

7. Data systems. 

8. Television/Video systems. 

9. Fire alarm systems. 

10. Intrusion alarm systems. 

11. Other systems as required in the specifications or needed to properly instruct 
Owner’s representatives. 

12. Three copies of certificate, signed by the Owner’s representative, attesting to their 
having been instructed. 

E. The following shall be submitted in accordance with Section 01 3300, Submittal 
Procedures. 

1. Completed Record Drawings signed by Contractor and Inspector. 

2. Maintenance and Operating instructions and manuals. 

3. Certifications completed and signed. 

4. Guarantees and warranties as specified and required by the General Conditions. 

F. Contractor's Final Verified Report (Form DSA 6-C) and other Reports and Affidavits 
required by Division of State Architect shall be submitted; originals and one copy. 

G. Deferred Approvals shall be completed and approved by DSA. 

H. Extra Stock shall be delivered and acknowledged by the Owner in quantities specified. 

1.4 PUNCH LIST 

A. Prior to Architect's punch list, Contractor shall prepare and address initial deficiencies 
list for all work.  Upon completion, this list shall be sent to the Architect. 

B. Contractor shall notify Architect when Contractor, with concurrence of Inspector, feels 
project is complete enough for preparation of Architect's punch list. 

C. Architect will then notify appropriate consultants including civil, mechanical and electrical 
engineers, landscape architect, food service designer and others as needed, to make 
their inspections and prepare "punch lists".  Consultant "punch lists" will be completed 
before Architect will make its "punch list". 

D. Architect will prepare a "punch list". 
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E. Punch lists will be published separately [for each building] and site within 14 days of 
Architect's walk through. 

F. Work on the punch list, except minor items as determined by the Architect, shall be 
completed prior to completion and occupancy. 

1.5 FINAL ACCEPTANCE 

A. After requirements preparatory to Final Acceptance have been completed as 
hereinbefore specified, Contractor shall notify Architect to perform acceptance tour.  
Notice shall be given at least three days in advance of the time the acceptance tour is to 
be performed. 

B. Contractor or its principal superintendents authorized to act in behalf of Contractor, shall 
accompany Architect and Inspector on acceptance tour, as well as any principal 
subcontractors that Architect may request to be present. 

C. If work has been completed in accordance with Contract Documents, and no further 
corrective measures are required, Architect will recommend Final Acceptance to the 
Owner and initiate the filing of the Notice of Completion. 

D. If work has been substantially completed in accordance with Contract Documents, and 
only minor corrective measures are required, Architect will recommend that Owner 
conditionally accept Project and file Notice of Completion based upon Contractor's 
assurance that corrective measures will be completed within shortest practicable time 
period (but absolutely not later than 30 days). 

E. If work has not been substantially completed in accordance with Contract Documents, 
and several or many corrective measures are still required, Architect will recommend 
one or the other of the following: 

1. That Owner accept Project and file Notice of Completion only upon receiving from 
Contractor a Cashier's Check in amount sufficient to account for corrective 
measures still required, in the event that Owner had to have others complete the 
work. 

2. That Owner not accept project and not file Notice of Completion.  Instead, based 
on information gathered from acceptance tour, Contractor will be required to 
complete all corrective measures and then call for another project acceptance tour 
following procedure outlined above. 

F. Should any corrective measures remain incomplete at time final payment is due, 
Contractor shall provide Owner with Money Order(s) or Cashier's Check in exchange for 
retention.  Money Order(s) or Cashier's Check shall be in an amount one and one-half 
times the agreed estimated cost as determined by the Architect. 

G. Upon Final Acceptance of Project by Owner, Contractor shall submit his request for final 
payment, less retention.  Retention payment will not be made by Owner until 35 days 
after board acceptance and filing of Notice of Completion with County Recorder, as 
specified in General Conditions. 
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H. Retention payment will not be made until Contractor has filed the required Form DSA 6-
C with DSA with two original copies to the Architect. 

1.6 CLOSEOUT CHECKLIST 

A. The following items are to be fully completed and/or submitted as a condition for final 
acceptance of the project (as applicable) 

1. Specifications and Plans Review for Closeout 

2. Fire Alarm System Certification 

3. Megger Grounding Test Certificate 

4. Certificate of Chlorination and Sterilization 

5. Certificate of Compliance for Building Materials 

6. Contractor’s Reuse, Recycling and Disposal Report 

7. Environmental Product Certification as required under Section 01 3543 

8. Indoor Air Quality Report (Section 01 3543) 

9. Certifications as required under Section 01 3300. 

10. Air Balance Report 

11. Operation & Maintenance Manuals 

12. Guarantees/Warranties 

13. Training 

14. Record Drawings 

15. Labels and name plates on all electrical panels 

16. Keys (from Contractor - properly labeled): 

a. water shut off key 

b. gate valve key 

c. electrical panel keys 

d. communication panel keys 

e. all cabinet keys 

f. toilet accessories 

g. extra door keys as required by specifications 

17. Punch List Items Completed 

18. Extra Stock of Specified Items, delivered to Owner (including documents) 

19. Back charges Resolved 

20. Removal of Stop Notices 

21. Contractor’s Final Verified Reports (DSA 6-C) 

END OF SECTION 

p:\saclegacy\docs\1571 fcusd gold ridge elementary school mod\4.06 projman\01 7700_closeout procedures.docx 
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PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Requirements for explicit warranties, guarantees, bonds, and service and 
maintenance contracts specified in the individual Sections and supplementing the 
requirements included in the General Conditions and Supplementary Conditions. 

2. Guarantee and warranty period inspections. 

3. Forms for Guarantees/Warranties. 

1.2 RELATED REQUIREMENTS 

A. Section 01 3300, Submittal Procedures; additional requirements and submittal 
procedures for guarantees/warranties. 

1.3 DEFINITIONS 

A. General:  The following definitions apply to the language used in these Specifications. 

B. Warranty:  A representation or affirmative covenant that the work will be performed in 
accordance with certain standards stated in the Contract, such as in "a good and 
workmanlike manner," and otherwise be free of defects and in conformity with the 
Contract Documents for the duration noted or, if a duration is not indicated, the statute 
of limitations period for contract breaches will constitute the time frame for enforcement. 

C. Guarantee:  A provision of the warranty which becomes operative after completion of the 
work under the Contract and requires replacement of defective or non-conforming 
materials or equipment, or remedy improper workmanship, at the guarantors own cost 
and expense, for the duration noted under the General Conditions of the Contract or in 
the Specifications. 

D. Standard Product Guarantees/Warranties:  Preprinted written documents published by 
individual manufacturers for particular products and specifically endorsed by the 
manufacturer to the Owner. 

E. Contractor Standard Guarantee:  The Contractor’s guarantee for the term included in the 
General Conditions. 

F. Subcontractor Standard Guarantee:  A Subcontractor’s guarantee period that coincides 
with the term of the Contractor’s guarantee included in the General Conditions. 

G. Special Guarantees/Warranties:  Written guarantees/warranties required by or 
incorporated in the Contract Documents to be provided by the Contractor or its 
Subcontractors to either extend time limits of the Standard Guarantees/Warranties 
included in the General Conditions or to provide greater rights for the Owner. 
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1.4 GENERAL REQUIREMENTS 

A. Guarantees/warranties between Contractor and manufacturers and between Contractor 
and suppliers shall not affect those issued to the Owner. 

B. Contractor shall not be held responsible for defects due to misuse, negligence, willful 
damage, improper maintenance, or accident caused by others nor shall it be responsible 
for damaged parts whose replacement is necessitated by failure of Owner's maintenance 
forces to properly clean and service them, provided that Contractor has furnished 
complete operating and maintenance instructions to Owner. 

C. By terms of each guarantee/warranty, unless otherwise specified or stipulated, also 
agree to remove and replace other work, as required, that has been connected to or 
superimposed on substrate material to be replaced. 

D. In addition to other requirements specified: 

1. Compile specified service and maintenance contracts. 

2. Coexecute submittals when specified. 

3. Review submittals to verify compliance with Contract Documents. 

4. Submit to Architect for review and transmittal to Owner. 

E. In case of items remaining incomplete after date of filing of the Notice of Completion, the 
guarantee/warranty period shall run from the date of acceptance of such items. 

F. Special guarantees/warranties applicable to definite parts of the Work and as specifically 
stipulated in the respective Sections of the Specifications or other Contract Documents 
shall be subject to the terms of this Section. 

G. If repairs or changes are required in connection with the work within a 
guarantee/warranty period, the Contractor shall, promptly upon receipt of notice from the 
Owner and without expense to the Owner, comply with the following: 

1. Correct defects and place in satisfactory condition the work covered by the 
respective guarantee/warranty. 

2. Repair, to the satisfaction of the Owner, damage to the Buildings and/or site that 
is the result of the cause for said repairs and changes. 

3. Repairs and corrective work shall be made to the satisfaction of the Owner 
including the equipment and contents of the Buildings and/or site disturbed during 
performance of the guarantee/warranty work. 

H. The Owner may, at its sole discretion, proceed with the correction work at Contractor’s 
expense if Contractor does not proceed with the corrective work within a reasonable time 
fixed by a written notice from the Owner. 

1. As part of the corrective work, the Owner reserves the right to remove and store 
or dispose of defective equipment or material at Contractor’s expense. 

2. If Contractor does not pay the costs of such removal and storage within ten days 
thereafter, the Owner may, upon ten additional days’ written notice, sell such 
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defective items and shall account for the net proceeds after deducting all the costs 
that should have been borne by the Contractor, including compensation for the 
Architect’s additional services. 

3. If the proceeds from the sale are insufficient to cover all amounts chargeable to 
Contractor, Contractor shall pay the difference to the Owner. 

I. If repairs or changes are required in connection with guarantee/warranty work and notice 
is given within the guarantee/warranty period, the warranty shall continue until the 
corrective work has been completed, regardless of the termination of the specified 
guarantee/warranty period. 

J. In case of work performed by subcontractors and where a special guarantee/warranty is 
required, guarantees/warranties addressed to and in favor of the Owner shall be secured 
from said subcontractors. 

K. No provision in the Contract Documents or in any special or general guarantee/warranty 
shall be held to limit, as to time or scope of liability, the Contractor's liability for defects 
or the liability of its sureties to less than the legal limit of liability under laws having 
jurisdiction. 

L. The delivery of any guarantees/warranties shall not relieve the Contractor from any 
obligation assumed under any other provision of the Contract Documents. 

M. The obligation of the Contractor under this Section shall survive the termination of the 
Contract. 

1.5 SUBMITTAL REQUIREMENTS 

A. Assemble guarantees/warranties, bonds, and service and maintenance contracts 
executed by each of the respective manufacturers, suppliers, and subcontractors. 

B. Format: 

1. Size:  8-1/2-inch-by 11-inch sheets, punched for three-ring binder.  Fold larger 
sheets to fit into binders. 

2. Binders:  Commercial quality, three-ring, "View" type, with durable and cleanable 
plastic covers. 

3. Cover: Identify each packet with typed or printed title, 
"GUARANTEES/WARRANTIES," and list the title of Project and name of 
Contractor. 

C. Contents: 

1. Neatly typed, in orderly sequence. 

2. Provide complete information for each item including: 

a. Product or work item. 
b. Firm name with name of principal, address, and telephone number. 
c. Beginning date and duration of warranty, bond, or service and maintenance 

contract. 
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3. Provide the following information for Owner's personnel: 

a. Proper procedure in case of failure. 
b. Circumstances that might affect the validity of guarantee/warranty or bond. 

4. Contractor's name, name of responsible principal, address, and telephone 
number. 

D. Refer to Section 01 3300, Submittal Procedures, for additional requirements. 

PART 2 - PRODUCTS (NOT USED) 

PART 3 - EXECUTION 

3.1 TIME OF SUBMITTALS 

A. Typical:  Within 30 days after filing date of Notice of Completion. 

B. Equipment or component parts of equipment put into service during progress of 
construction; submit documents within 10 days after inspection and acceptance. 

C. Items of work, where acceptance is delayed materially beyond date of filing date of 
Notice of Completion; provide updated submittal within 14 days after acceptance, listing 
date of acceptance as start of guarantee/warranty period. 

3.2 GUARANTEE PERIOD INSPECTIONS 

A. Contractor and subcontractors performing the construction work are required to 
guarantee workmanship and materials for the period noted in the Contract.  Within a 
month of the end of such guarantee period, Contractor's agent shall prepare an 
inspection report indicating the condition of the Owner's facility and related common 
facility, itemizing the work to be completed, performed and/or corrected.  Such guarantee 
period shall be continued in effect and extended until such time as Owner submits to 
Contractor written confirmation of the satisfactory completion of the itemized work, which 
confirmation shall be submitted within a reasonable period of time. 

3.3 GUARANTEE/WARRANTY FORMS 

A. Contractor Standard Guarantee: Submit the following written Standard 
Guarantee/Warranty form for the overall Work against defects in materials and 
workmanship for the period of guarantee/warranty required under the Contract after the 
filing of the Notice of Completion (included with this section). 

B. Subcontractor Standard Guarantee: Submit the following written Standard 
Guarantee/Warranty form for Subcontracted Work against defects in materials and 
workmanship for the period of guarantee/warranty required under the Contract after the 
filing of the Notice of Completion (included with this section). 

C. Subcontractor Special or Extended Guarantee/Warranty: Contractor shall have its 
Subcontractor submit the following Special Extended Written Guarantee/Warranty, typed 
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on Subcontractor's letterhead, when required by a Specification Section for a period in 
excess of 2 years (included with this section). 

END OF SECTION 

p:\saclegacy\docs\1571 fcusd gold ridge elementary school mod\4.06 projman\01 7836_warranties.docx 
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(Letterhead of Contractor) 
 
 
 
 
 
 

STANDARD GUARANTEE / WARRANTY 

for 

 ___________________________________________________________________________________________  
Project Name 

 ________________________________________________  
Contract No. 

We hereby warrant that the Work we have provided under the above reference Contract has been 
completed in accordance with the Drawings, Specifications, and other Contract Documents. 

Under the terms of this warranty, we agree to repair or replace any or all of our work, together 
with any other adjacent work which may be displaced or damaged by so doing, which may prove 
to be either patently defective in its workmanship or latently defective in its workmanship or 
materials within the period of 24 months from the date of filing of the Notice of Completion of the 
above named Project by the Board of Trustees of the School District, and we also agree to repair 
any and all damages resulting from such defects, without any expense whatsoever to said Board 
of Trustees, ordinary wear and tear and unusual abuse or neglect excepted. 

In the event of our failure to comply with above-mentioned guarantee conditions within ten (10) 
day after being notified in writing by the Owner, we collectively and separately do hereby authorize 
the Owner to have said defective work and damages repaired or replaced and made good at our 
expense and will honor and pay the costs and charges therefore upon demand. 

SIGNED (Contractor)  ___________________________________________________________________________________  

____________________________________________________________________________________ 
 (Address) 

 _____________________________________   __________________________________________  
 (Printed Name of Authorized Representative) Signature 

_______________________________________ ______________________________________ 
 (License Number) (Date of Signing) 

COUNTERSIGNED (Owner)  _______________________________________________________________  

 _____________________________________   __________________________________________  
 (Printed Name of Authorized Representative) Signature 

Date of Filing or Notice of Completion: ________________________  

 

 



  

(Letterhead of Company) 
 
 
 
 
 

SUBCONTRACTOR STANDARD GUARANTEE / WARRANTY 

We hereby warrant that  

 __________________________________________________________________________  

which we have provided in _____________________________________________________  
 Name of Project 

for  ________________________________________________________________________  
 District 

has been completed in accordance with Specification Section _________________ and 
requirements of the Contract Documents. 

Under the terms of this warranty, we agree to repair or replace any or all of our work, together 
with any other adjacent work which may be displaced or damaged by so doing, which may prove 
to be either patently defective in its workmanship or latently defective in its workmanship or 
materials within a period of 24 months from date of filing the Notice of Completion of the above-
named Project by the Board of Trustees of the School District without any expense whatsoever 
to said Board of Trustees, ordinary wear and tear and unusual abuse or neglect excepted. 

In the event of our failure to comply with above-mentioned guarantee conditions within ten (10) 
day after being notified in writing by the Owner, we collectively and separately do hereby authorize 
the Owner to have said defective work and damages repaired or replaced and made good at our 
expense and will honor and pay the costs and charges therefore upon demand. 

SIGNED (Subcontractor) 

____________________________________________________________________________________ 
 (Signature) 

____________________________________________________________________________________ 
 (Company Name) 

____________________________________________________________________________________ 
 (Address) 

_______________________________________ ______________________________________ 
 (License Number) (Date of Signing) 

COUNTERSIGNED (General Contractor) 

____________________________________________________________________________________ 
 (Signature) 

____________________________________________________________________________________ 
 (Company Name) 

 ____________________________________________________________________________________  
 (Address) 

_______________________________________ ______________________________________ 
 (License Number) (Date of Signing) 

 



  

(Letterhead of Company) 
 
 
 
 
 

SPECIAL EXTENDED WRITTEN GUARANTEE / WARRANTY 

We hereby warrant that  

 __________________________________________________________________________  

which we have provided in _____________________________________________________  
 Name of Project 

for  ________________________________________________________________________  
 District 

has been completed in accordance with Specification Section _________________ and 
requirements of the Contract Documents. 

Under the terms of this warranty, we agree to repair or replace any or all of our work, together 
with any other adjacent work which may be displaced or damaged by so doing, which may prove 
to be either patently defective in its workmanship or latently defective in its workmanship or 
materials within a period of ___________ year(s) from date of filing the Notice of Completion of 
the above-named Project by the Board of Trustees of the School District without any expense 
whatsoever to said Board of Trustees, ordinary wear and tear and unusual abuse or neglect 
excepted.  We also agree to repair any and all damages resulting from such defects. 

In the event of our failure to comply with above-mentioned conditions within a reasonable time 
but in no case longer than ten (10) calendar days after being notified in writing by the Owner, we 
collectively and separately do hereby authorize the Owner to have said defective work and 
damages repaired or replaced and made good at our expense and will honor and pay the costs 
and charges therefore upon demand. 

SIGNED (Subcontractor) 

____________________________________________________________________________________ 
 (Name) 

____________________________________________________________________________________ 
 (Address) 

____________________________________________________________________________________ 

_______________________________________ ______________________________________ 
 (License Number) (Date of Signing) 

COUNTERSIGNED (General Contractor) 

____________________________________________________________________________________ 
 (Name) 

____________________________________________________________________________________ 
 (Address) 

 ____________________________________________________________________________________  

_______________________________________ ______________________________________ 
 (License Number) (Date of Signing) 
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PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes general requirements and procedures for compliance with California 
Code of Regulations, Title 24, Part 11 California Green Building Standards Code, “CAL-
Green”. 

1. Chapter 5- Non-Residential Mandatory Measures. 

1.2 RELATED REQUIREMENTS 

A. Pertinent sections specifying erosion control. 

B. Section 01 3543, Environmental Procedures. 

C. Section 01 6116, Volatile Organic Compound (VOC) Restrictions. 

D. Section 01 7419, Construction Waste Management and Disposal. 

E. Section 01 7700, Closeout Procedures. 

F. Pertinent sections specifying landscape irrigation. 

1.3 DEFINITIONS 

A. CAL-Green Definitions:  Certain terms are defined by CAL-Green in Chapter 5 of the 
code.  Words and terms used in this section shall have the meanings shown therein. 

1.4 ADMINISTRATIVE REQUIREMENTS 

A. Respond to questions and requests from Architect and the jurisdiction having authority 
regarding CAL-Green credits that are the responsibility of the Contractor, that depend 
on product selection or product qualities, or that depend on Contractor's procedures.  
Document responses as informational submittals. 

1.5 SUBMITTALS 

A. CAL-GREEN Submittals:  Submit CAL-GREEN submittals required by code and in other 
Specification Sections. 

1. CAL-GREEN submittals are in addition to other submittals.  If submitted item is 
identical to that submitted to comply with other requirements, submit duplicate 
copies as a separate submittal to verify compliance with indicated CAL-GREEN 
requirements. 

2. Acceptable verification submittals are specified in the related sections. 
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PART 2 - PRODUCTS 

2.1 REQUIREMENTS - GENERAL 

A. Provide products and procedures necessary to confirm CAL-GREEN compliance 
required in this Section.  Although other Sections may specify some CAL-GREEN 
requirements, the Contractor shall determine additional materials, techniques, means, 
methods and procedures necessary to comply with CAL-GREEN requirements. 

2.2 STORM WATER POLLUTION PREVENTION PLAN 

A. Section 5.106.1:  Comply with requirements of this code section, local ordinances, 
General Conditions, Special Provisions, and related sections specifying erosion control. 

2.3 OUTDOOR WATER USE 

A. Section 5.304.3.1:  Irrigation Controllers:  Comply with requirements of this code section, 
local ordinances and Section 32 8000. 

2.4 CONSTRUCTION WASTE REDUCTION 

A. Section 5.408 Construction Waste Management, Diversion and Recycling:  Comply with 
requirements of this code section, local ordinances and Section 01 7419.  

2.5 BUILDING MAINTENANCE AND OPERATION 

A. Section 5.410.2.3, 4. Commissioning and Functional Performance Testing: Participate 
in Commissioning and provide functional performance testing as required by these code 
sections and as specified in Section 01 9113. 

B. Section 5.410.2.5. Documentation and Training: Provide Operations Training as required 
by these code sections and as specified in Section 01 7700 and Systems Manual as 
specified in Section 01 7700. 

2.6 POLLUTANT CONTROL 

A. Section 5.504.3 Indoor Air Quality:  Comply with requirements of this code section, local 
ordinances and Section 01 3543. 

1. During storage, rough installation and until final start-up of HVAC equipment, 
securely cover all ducts and air distribution component openings with plastic, tape, 
sheet metal or other methods acceptable to enforcing agency to reduce dust or 
debris collected in the system.  

B. Section 5.504.4 Finish Material Pollutant Control:  All Finish materials shall comply with 
requirements of this code section, local ordinances and Section 01 6116. 
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PART 3 - EXECUTION 

3.1 GENERAL 

A. Comply with Section 01 7419, Construction Waste Management and Disposal. 

B. Comply with execution requirements of related sections and applicable local codes and 
ordinances. 

 
 
 

 END OF SECTION  
 
p:\saclegacy\docs\1571 fcusd gold ridge elementary school mod\4.06 projman\01 8113.10_sustainable design requirements (cal-
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PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Demolition of existing improvements indicated on the Drawings and required for 
completion of the work. 

2. Disconnecting, capping or sealing, and removing of utilities. 

1.2 RELATED REQUIREMENTS 

A. Section 01 3516, Alteration Project Procedures. 

B. Section 01 6116, Volatile Organic Compound (VOC) Restrictions; for VOC limits 
pertaining to adhesives, sealants, fillers, primers, and coatings. 

C. Section 01 7329, Cutting and Patching. 

D. Section 01 7419, Construction Waste Management and Disposal. 

E. Section 01 8113, Sustainable Design Requirements, for CAL-Green general 
requirements and  

1.3 REFERENCES AND STANDARDS 

A. California Building Code (CBC), edition as noted on the Drawings, as adopted by the 
California Division of the State Architect (DSA). 

B. California Green Building Standards Code (CALGreen), edition as noted on the 
Drawings, as adopted by the California Division of the State Architect (DSA). 

C. California Fire Code (CFC), edition as noted on the Drawings, as adopted by the 
California Division of the State Architect (DSA). 

D. American National Standards Institute (ANSI): 

1. ANSI A10.6:  Safety and Health Program Requirements for Demolition Operations. 

E. National Fire Protection Association (NFPA): 

1. NFPA 241:  Standard for Safeguarding Construction, Alteration, and Demolition 
Operations. 

1.4 DEFINITIONS 

A. Remove:  Detach items from existing construction and legally dispose of them off-site 
unless indicated to be removed and salvaged or recycled. 
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B. Remove and Salvage:  Detach items from existing construction and deliver them to 
Owner as directed. 

C. Remove and Reinstall:  Detach items from existing construction, prepare them for reuse, 
and reinstall them where indicated. 

D. Salvage Elements:  Element to be removed from the existing construction and to be 
retained for reinstallation or potential reuse. 

E. Existing to Remain:  Existing items of construction that are not to be removed and that 
are not otherwise indicated to be removed, removed and salvaged, or recycled. 

1.5 ADMINISTRATIVE REQUIREMENTS 

A. Submittal Procedures: 

1. Action Submittals and Informational Submittals shall be submitted in accordance 
with Section 01 3300, Submittal Procedures. 

2. Sustainable Design Submittals shall comply with the additional requirements of 
Section 01 8113, Sustainable Design Requirements. 

B. Pre-demolition Meeting:  Prior to start of demolition operations, the Contractor shall meet 
with Architect and Owner’s Project Inspector at Project site to review methods and 
procedures related to demolition including, but not limited to, the following: 

1. Inspect and discuss condition of existing improvements to be demolished. 

2. Protection requirements. 

1.6 SCHEDULING 

A. Schedule work to coincide with new construction and Owners use of affected and 
unaffected facilities. 

B. No demolition shall occur when the site is occupied by students or staff without proper 
protection measures and written consent of Owner. 

1.7 MATERIALS OWNERSHIP 

A. Items of interest or value to Owner that may be encountered during building demolition 
and not identified on the Drawings, remain Owner's property.  Carefully remove and 
salvage each item or object in a manner to prevent damage, unless otherwise instructed. 

1.8 ACTION SUBMITTALS 

A. Demolition Plan. 

1.9 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For demolition firm if a separate subcontractor will be used. 

B. Pre-demolition photographs. 
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C. Record of Pre-demolition Meeting. 

D. Inventory:  List of items that have been removed and salvaged. 

E. Sustainable Design: 

1. General: 

a. Submit information necessary to establish and document compliance with 
the California Green Building Standards Code. 

b. Sustainable design submittals are in addition to other submittals. 

2. The following information shall be provided: 

a. Demolition Debris:  Verification of compliance with waste reduction 
requirements specified in Section 01 8113, Sustainable Design 
Requirements. 

1.10 DEMOLITION PLAN 

A. The Contractor shall submit a complete Demolition Plan detailing procedures and 
sequence for removing the existing improvements including features necessary to 
remove the structure in a safe and controlled manner to insure stability of the structure 
at any given time. 

B. Thoroughly investigate the condition of the existing structures to be removed before 
proceeding with the Demolition Plan. 

C. The Demolition Plan shall consist of the following: 

1. Floor plans indicating areas for demolition, removal sequence and location of 
salvageable items. 

2. Detailed sequence of demolition and removal work, with starting and ending dates 
for each activity. 

3. Interruption of utility services. 

4. Coordination for shutoff, capping, and continuation of utility services. 

5. Details and locations of barriers and other protective measures to be used to 
confine dust and debris from contaminating areas not included in scope of 
selective demolition work. 

6. Fire protection methods to be used during demolition. 

D. Review by the Architect and Owner of the Demolition Plan, or field observations 
performed by the Architect or Owner’s other consultants, will in no way relieve the 
Contractor of full responsibility for the Demolition Plan and procedure. 

1.11 QUALITY ASSURANCE 

A. Qualifications: 

1. Demolition Firm:  Company specializing in performing the Work of this Section with 
minimum of five years’ experience. 
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B. Obtain required permits from authorities and agencies. 

C. Comply with governing EPA notification regulations before beginning demolition. 

D. Comply with hauling and disposal regulations of authorities having jurisdiction. 

E. Comply with ANSI A10.6 and NFPA 241. 

F. Fire protection during demolition shall be in accordance with California Fire Code, 
Chapter 33. 

G. The Owner’s Project Inspector will be present at the site when removal operations are in 
progress.  Should an unplanned event occur, the Contractor shall immediately provide 
the Project Inspector with the procedure of operation to correct or remedy the 
occurrence.  The Project Inspector will report details of the event and the procedures 
employed by the Contractor for correction.  The Contractor shall provide the Project 
Inspector with its proposed procedures to eliminate similar events in the future. 

1.12 STORAGE FACILITY REQUIREMENTS FOR SALVAGED ITEMS 

A. Furnish facility of sufficient size and capacity to store and retrieve items identified for 
salvage.  A contiguous, isolated, centralized area shall be furnished to the greatest 
extent possible. 

B. Physical Requirements:  Facility shall comply with the following unless applicable to the 
items being salvaged and approved by the Owner. 

1. Covered loading and unloading area to allow for transport of elements without 
exposure to inclement weather conditions. 

2. Configuration of space shall allow for adequate ventilation of stored elements; 
provision of mechanical devices to circulate air will be required if ventilation is 
inadequate. 

3. Ambient Conditions: 

a. Maintain ambient temperature of a minimum of 45 degrees F to a maximum 
of 100 degrees F. 

b. Maintain a relative humidity between 20-80 percent. 

c. Climate control is not required if these conditions can be met. 

4. Adequate artificial light to allow for proper handling of elements and for potential 
examination of salvage elements at the facility. 

5. Adequate protection from degradation due to ultraviolet (direct) sunlight. 

6. Protection from exposure to water.  No exposure of salvage elements and/or 
packing materials to moisture will be permitted. 

7. Protection from vermin and pests is required.  Vermin and pests include, but are 
not limited to, rats, mice, insects, birds, bats, and squirrels. 

8. Functioning smoke alarm, fire detection/notification, and sprinkler system. 

C. Security:  An off-site facility shall comply with the following. 
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1. Facility must be a bonded facility of sufficient bonding capacity to suitably replicate 
and replace all stored salvage elements. 

2. Facility must provide an inventory and receiver control to adequately monitor and 
document storage activities. 

1.13 FIELD CONDITIONS 

A. Do not close or obstruct egress width to exits. 

B. Do not disable or disrupt building fire or life safety systems without 3 day prior written 
notice to the Owner.  Portions of the building and other buildings on-site not a part of the 
Contract shall not be left unprotected during non-work hours. 

C. Conform to procedures applicable when discovering hazardous or contaminated 
materials. 

1.14 REMOVED MATERIALS 

A. Materials or equipment noted to be removed is at the discretion of the Contractor.  
Storage or sale of removed items will not be permitted on Project Site.  Transport 
salvaged items from Project Site as they are removed. 

PART 2 - PRODUCTS – NOT USED 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Inventory and record the condition of items to be removed and salvaged. 

B. When unanticipated mechanical, electrical, or structural elements are encountered, 
investigate and measure the nature and extent of the element.  Promptly submit a written 
report to Architect. 

C. Verify that hazardous materials have been remediated before proceeding with building 
demolition operations. 

3.2 PREPARATION 

A. Provide, erect, and maintain temporary barriers and partitions at locations indicated or 
as needed to safeguard occupants and pedestrians. 

B. Erect and maintain weatherproof closures for exterior openings. 

C. Erect and maintain temporary partitions to prevent spread of dust, odors and noise to 
permit continued Owner occupancy. 

D. Clearly mark and protect existing materials and equipment which are not to be 
demolished. 



SELECTIVE DEMOLITION 
SECTION 02 4119 
R231571X00 
 

6 

E. Existing Utilities:  Mark location of all utilities and seal or cap off indicated utilities in work 
area prior to start of demolition. 

3.3 DEMOLITION 

A. Conduct demolition to minimize interference with adjacent and occupied building areas. 

B. Maintain and protect egress and access at all times. 

C. Demolish in an orderly and careful manner.  Protect existing supporting structural 
members. 

D. Cease operations immediately if structure appears to be in danger.  Notify Architect.  Do 
not resume operations until resumption is approved by Architect. 

E. Removed and Salvaged Items:  Comply with the following. 

1. Clean salvaged items of dirt and demolition debris. 

2. Pack or crate items after cleaning.  Identify contents of containers. 

3. Store items until re-installation or delivery to Owner. 

a. If required on-site facilities are not available, store off-site. 

b. Both on-site and off-site storage facility shall be acceptable to the Owner and 
shall comply with the specified requirements. 

4. Items not scheduled to be re-installed shall be transported to Owner as directed. 

5. Protect items from damage during transport and storage. 

F. Except where noted otherwise, remove demolished materials from site.  Do not burn or 
bury materials on site. 

G. Remove and legally dispose and recycle demolished materials from site as work 
progresses.  Documentation of legal dumping and recycling shall be obtained and 
submitted in accordance with requirements of Section 01 7419, Construction Waste 
Management and Disposal. 

H. Remove temporary work. 

3.4 REPAIR 

A. Where fasteners are removed from existing surfaces or when temporary penetrations 
are necessary patch and repair holes and openings to match adjacent surface. 

B. Restore exposed finishes of patched areas and extend restoration into adjoining 
construction in a manner that eliminates evidence of patching and refinishing in 
accordance with Section 01 7329, Cutting and Patching. 

3.5 SALVAGE AND PROTECTION 

A. Remove and salvage the following materials and equipment to be reinstalled: 

1. Items as indicated on the Drawings. 
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B. Remove and salvage the following equipment to be retained by the Owner. 

1. Items as indicated on the Drawings. 

C. Owner will remove and keep the following material and equipment: 

1. Furnishings not built in or connected to the structure and in the way of construction. 

D. Protect the following materials and equipment: 

1. Existing mechanical systems. 

2. Under floor plumbing lines. 

3. Systems, equipment and finishes which are to remain, inside and outside. 

3.6 CLEAN UP 

A. Return adjacent areas outside of the work area to condition existing before demolition 
operations began. 

B. After materials have been removed from the site, broom clean all affected areas. 

END OF SECTION 

p:\saclegacy\docs\1571 fcusd gold ridge elementary school mod\4.06 projman\02 4119.10_selective demolition.docx 
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PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Bollards. 

2. Railings and handrails. 

3. Custom-fabricated connectors and plates. 

4. Miscellaneous framing and supports. 

1.2 RELATED REQUIREMENTS 

A. Section 01 6116, Volatile Organic Compound (VOC) Restrictions; for VOC limits 
pertaining to adhesives, sealants, fillers, primers, and coatings. 

B. Section 01 8113, Sustainable Design Requirements, for CAL-Green general 
requirements and procedures. 

C. Section 32 1600, Site Concrete. 

1.3 REFERENCES AND STANDARDS 

A. California Building Code (CBC), edition as noted on the Drawings, as adopted by the 
California Division of the State Architect (DSA). 

B. California Green Building Standards Code (CAL Green), edition as noted on the 
Drawings, as adopted by the California Division of the State Architect (DSA). 

C. American Welding Society (AWS): 

1. A2.4:  Standard Symbols for Welding, Brazing, Nondestructive Examination. 

2. B2.1/2.1M:  Specification for Welding Procedure and Performance Qualification. 

3. D1.1/D1.1M:  Structural Welding Code – Steel. 

D. ASTM International (ASTM): 

1. A36/A36M:  Standard Specification for Carbon Structural Steel. 

2. A53/A53M:  Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-
Coated, Welded and Seamless. 

3. A123/A123M:  Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on 
Iron and Steel Products. 

4. A153/A153M:  Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel 
Hardware. 

5. A240/A240M:  Standard Specification for Chromium and Chromium-Nickel 
Stainless Steel Plate, Sheet, and Strip for Pressure Vessels and for General 
Applications. 



METAL FABRICATIONS 
SECTION 05 5000 
R231571X00 
 

2 

6. A276A/276M:  Standard Specification for Stainless Steel Bars and Shapes. 

7. A307:  Standard Specification for Carbon Steel Bolts, Studs, and Threaded Rod 
60,000 PSI Tensile Strength. 

8. A384/A384M:  Standard Practice for Safeguarding Against Warpage and 
Distortion During Hot-Dip Galvanizing of Steel Assemblies. 

9. A385/A385M:  Standard Practice for Providing High-Quality Zinc Coatings (Hot-
Dip). 

10. A500/A500M:  Standard Specification for Cold-Formed Welded and Seamless 
Carbon Steel Structural Tubing in Rounds and Shapes. 

11. A554:  Standard Specification for Welded Stainless Steel Mechanical Tubing. 

12. A575:  Standard Specification for Steel Bars, Carbon, Merchant Quality, 
M-Grades. 

13. A653/A653M:  Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) 
or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process. 

14. A780/A780M:  Standard Practice for Repair of Damaged and Uncoated Areas of 
Hot-Dip Galvanized Coatings. 

15. A992/A992M:  Standard Specification for Structural Steel Shapes. 

16. A1008/A1008M:  Standard Specification for Steel, Sheet, Cold-Rolled, Carbon, 
Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved 
Formability, Solution Hardened, and Bake Hardenable. 

17. A1011/A1011M:  Standard Specification for Steel, Sheet and Strip, Hot-Rolled, 
Carbon, Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with 
Improved Formability, and Ultra-High Strength. 

18. C1107/C1107M:  Standard Specification for Packaged Dry, Hydraulic-Cement 
Grout (Nonshrink). 

E. Metal Framing Manufacturer’s Association (MFMA): 

1. Metal Framing Standards Publication. 

F. National Association of Architectural Metal Manufacturers (NAAMM): 

1. Metal Stairs Manual. 

G. SSPC: The Society for Protective Coatings (SSPC): 

1. PA 1:  Shop, Field, and Maintenance Painting of Steel. 

2. SSPC Guide 15:  Field Methods for Extraction and Analysis of Soluble Salts on 
Steel and Other Nonporous Substrates. 

3. Surface Preparation Specifications: 

a. SSPC SP 1:  Solvent Cleaning. 

b. SSPC SP 2:  Hand Tool Cleaning. 

c. SSPC SP 3:  Power Tool Cleaning. 

d. SSPC SP 15:  Commercial Grade Power Tool Cleaning. 
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1.4 ADMINISTRATIVE REQUIREMENTS 

A. Submittal Procedures: 

1. Action Submittals and Informational Submittals shall be submitted in accordance 
with Section 01 3300, Submittal Procedures. 

2. Sustainable Design Submittals shall comply with the additional requirement of 
Section 01 8113, Sustainable Design Requirements. 

B. Coordination: 

1. Miscellaneous metal items embedded in concrete shall be furnished to the 
respective trades for installation thereunder.  Furnish setting templates and/or 
proper execution of work. 

1.5 ACTION SUBMITTALS 

A. Shop Drawings: 

1. Submit large-scale drawings for fabrication and erection of assemblies not 
completely shown by manufacturer's product data. 

a. Include, as appropriate, plans, elevations, complete details, thicknesses, 
sizes, types, grades, classes of metal, connecting and joining methods, 
anchorages. 

b. Show required field measurements and interface with work of other Sections. 

c. Welds, both shop and field, shall be indicated in accordance with AWS A2.4. 

d. Indicate all required field measurements. 

2. Setting drawings, templates, instructions, and directions for installation of 
anchorage devices. 

B. Product Data:  Submit list and complete descriptive data of all products proposed for 
use.  Include manufacturer's specifications, published warranty or guarantee, installation 
instructions, and maintenance instructions. 

1.6 INFORMATIONAL SUBMITTALS 

A. Certification for each welder. 

B. Sustainable Design: 

1. General: 

a. Submit information necessary to establish and document compliance with 
the California Green Building Standards Code. 

b. Sustainable design submittals are in addition to other submittals. 

2. The following information shall be provided: 

a. Paints and Coatings: Evidence of compliance that products meet maximum 
VOC content limits specified in Section 01 6116. 
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1.7 QUALITY ASSURANCE 

A. Conflicting Requirements:  In the event of conflict between the applicable codes and 
regulations and the requirements of the referenced standards or these Specifications, 
the provisions of the more stringent shall govern. 

B. Use only new materials and products, unless existing materials or products are 
specifically shown otherwise on the Drawings to be salvaged and re-used. 

C. Use materials and products of one manufacturer whenever possible. 

D. Materials, components, assemblies, workmanship and installation are to be observed by 
the Owner's Project Inspector.  Work not so inspected is subject to uncovering and 
replacement. 

E. Welding: 

1. Use only qualified welders, certified and qualified in accordance with 
AWS D1/D1.1M,1o perform types of welding required. 

2. All welding to be inspected in accordance with Section 05 1200.  Welding 
inspector's qualifications shall be in accordance with AWS D1.1/D1.1M. 

3. Procedures and operations shall comply with AWS B2.1/B2.1M. 

4. Comply with most recent edition of AWS publication "Welding Zinc-Coated Steel" 
for galvanized products. 

F. Control of Corrosion:  Prevent galvanic action and other forms of corrosion by insulating 
metals and other materials from direct contact with incompatible materials. 

1.8 DELIVERY, STORAGE AND HANDLING 

A. Deliver undamaged products to job in manufacturer's sealed containers and/or original 
bundles with tags and labels intact. 

B. Store materials in protected, dry conditions off of ground and in areas so as to not 
interfere with the progress of the Work. 

C. Transport, store and handle in strict accordance with the manufacturer's written 
recommendations. 

1.9 FIELD CONDITIONS 

A. Products shall be available at project when required for installation so as not to delay job 
progress.  Installer for these products shall cooperate with installers performing work 
under other Sections involved to effect proper installation. 

1.10 FIELD CONDITIONS 

A. Make and be responsible for all field dimensions necessary for proper fitting and 
completion of work.  Report discrepancies to Architect before proceeding. 
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PART 2 - PRODUCTS 

2.1 DESIGN AND PERFORMANCE CRITERIA 

A. Structural Performance of Railing Assemblies, Handrails, and Guardrails: 

1. General: 

a. In engineering stainless steel railing components to withstand structural 
loads indicated, determine allowable design working stresses of railing 
materials based on 60 percent of minimum yield strength. 

b. Glass:  25 percent of mean modulus of rupture (50 percent probability of 
breakage), as listed in "Mechanical Properties" in AAMA's Aluminum Curtain 
Wall Series CW-12, "Structural Properties of Glass." 

2. Handrails and Top Rails of Guards: 

a. Uniform load of 50 pounds/foot applied in any direction. 

b. Concentrated load of 200 pounds applied in any direction. 

c. Uniform and concentrated loads need not be assumed to act concurrently. 

3. Infill of Guards: 

a. Concentrated load of 50 pounds applied horizontally on an area of 1 square 
foot. 

b. Infill load and other loads need not be assumed to act concurrently. 

B. Industry Standards: 

1. Comply with "Metal Rail Manual" of National Ornamental and Miscellaneous 
Metals Association (NOMMA). 

2. Comply with "Pipe Railing Manual" of National Association of Architectural Metal 
Manufacturers (NAAMM). 

C. Sustainable Design: 

1. VOC emissions for field-applied paints and coatings must comply with limits 
specified in Section 01 6116. 

2.2 METAL MATERIALS 

A. Steel: 

1. Steel Shapes, Plates and Bars:  ASTM A36/A36M, unless noted otherwise on 
plans, except ‘W’ beams shall conform to ASTM A992/A992M. 

2. Sheet:  Commercial-quality, cold-rolled, stretcher-leveled, carbon-steel sheet 
complying with ASTM A1008/A1008M, Class I, matte finish. 

3. Hollow Structural Sections (HSS):  ASTM A500/A500M, Grade B. 

a. Square and Rectangular:  Fy=46 ksi. 

b. Round:  Fy= 42 ksi. 

4. Pipe:  ASTMA53/A53M, Type E or S, Grade B, Fy=35 ksi; hot dipped galvanized 
unless otherwise indicated or specified. 
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5. Hot-Rolled Carbon-Steel Bars:  ASTM A575, grade as selected by fabricator. 

B. Stainless Steel: 

1. Alloy:  Type 304 at interior, Type 316 at exterior, unless otherwise indicated or 
specified. 

2. Sheet and Plate:  ASTM A240/A240M. 

3. Bars:  ASTM A276/A276M. 

4. Tubing for Railings and Guardrails:  ASTM A554. 

5. Finish on Exposed Surfaces:  American Iron and Steel Institute (AISI) No. 4, satin 
directional brushed, unless otherwise noted. 

C. Galvanized-Steel Sheet:  ASTM A653/A653M, G90 coating, either commercial steel or 
forming steel. 

2.3 OTHER MATERIALS AND COMPONENTS 

A. Bolts and nuts:  ASTM A307; machine bolts unless otherwise indicated or specified, 
galvanized when used with galvanized metal. 

B. Drilled-in Concrete Anchors:  Hilti “Kwik Bolt TZ2” (ICC Report No. ESR-4266), Ramset 
T3 (ICC Report No. ESR-1955), or equal. 

1. Anchors shall be stainless steel for all exterior work. 

2. Testing of anchors is required. 

C. Drilled-in Masonry Anchors:  Hilti “Kwik Bolt 3 (KB3)” (ICC Report No. ESR-2302), 
Ramset T3 (ICC Report No. ESR-1955), or equal. 

1. Anchors shall be stainless steel for all exterior work. 

2. Testing of anchors is required. 

D. Fasteners and Connectors: 

1. Bolts and Nuts:  ASTM A307, Grade A and supplemental S1. 

2. Machine Screws:  Cadmium plated steel, Fed. Spec. FF-S-92. 

3. Wood Screws:  Flat-head carbon steel, Fed. Spec. FF-S-111. 

4. Plain Washers:  Round, carbon steel, Fed. Spec. FF-W-92. 

5. Toggle Bolts:  Tumbler-wing type, Fed. Spec. FF-B-588, type, class, and style as 
required. 

6. Lock Washers:  Helical spring type carbon steel, Fed. Spec. FF-W-84. 

7. Lag Bolts:  Square head type, Fed. Spec. FF-B-561. 

8. Tamper Resistant Fasteners:  Snap-off head, or recessed socket for hex wrench 
with central pin. 

9. Security Fasteners:  Unless otherwise noted, security screws and bolts shall be 
minimum 3/8"-20 stainless steel security socket pin requiring special tool; 8 inches 
on center maximum. 
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E. Non-Metallic, Non-Shrink Grout:  Premixed, conforming to ASTM C1107/C1107M, with 
minimum compressive strength of 5000-psi at 28-days. 

2.4 GALVANIZING 

A. Surface Preparation Prior to Galvanizing:  In accordance with SSPC Specification SP-5, 
“Commercial Grade Power Tool Cleaning.”. 

B. The following items shall be hot dip galvanized after fabrication into largest practical 
section in accordance with ASTM A385/A385M: 

1. Exterior items including those penetrating an exterior wall and only with partial 
exposure to exterior. 

2. Items embedded in or anchored to concrete at exterior of building even if not 
directly exposed or visible. 

3. Interior Items:  Only where noted or specified to be galvanized. 

C. Comply with ASTM A153/A153M for galvanizing of iron and steel hardware. 

D. Comply with ASTM A123/A123M for galvanizing of assembled steel products and rolled, 
pressed, and forged-steel shapes, plates, bars, and strips 1/8-inch thick and heavier. 

E. Safeguarding against warping and distortion during hot-dip galvanizing of metal 
fabrications shall be in conformance with ASTM A384/A384M. 

F. Weight of zinc coating shall be not less than 2 ounces per square foot of surface. 

G. Newly galvanized items shall not be water quenched or chromate quenched after 
galvanizing if they are scheduled to receive a paint coating. 

H. Where damaged, repair surface with specified Galvanized Metal Repair Compound. 

2.5 PROTECTIVE COATINGS 

A. Products: 

1. Galvanizing-Repair Paint:  Minimum 95 percent zinc-dust-content in dried film paint 
for regalvanizing welds in galvanized steel; “Z.R.C. Cold Galvanizing Compound” 
by ZRC Worldwide, “Cold Galv Primer” by Valspar, or equal.  Where repaired 
galvanizing is to be left exposed, use repair paint that will closely match 
appearance of hot-dip galvanizing; “Galvilite” by ZRC Worldwide, or equal. 

2. Shop Primer for Ferrous Metal - Not Galvanized: 

a. Interior:  Modified alkyd; Tnemec Series "FD88 Azeron", or equal. 

b. Exterior:  Inorganic, zinc-rich; "Tneme-Zinc 90-97," or equal. 

3. Field-Applied Finish Paints:  As specified in Section 09 9100, Painting. 

B. Galvanized Surfaces: 

1. Repair zinc coating damaged after fabrication with specified repair paint in 
accordance with ASTM A780/A780M, AHDGA publication, "Recommended 
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Practice for Touch-up of Damaged Galvanized Coatings," and manufacturer’s 
recommendations for application of repair paint. 

2. Zinc-coated surfaces to be painted shall be chemically treated and finished painted 
as specified in Section 09 9100, Painting. 

C. Shop Priming: 

1. Thoroughly clean steel of all loose mill scale, rust splatter, slag or flux deposits, oil, 
dirt, and other foreign matter as specified. 

2. Stainless steel, surfaces to be epoxy painted, galvanized, or epoxy-coated, 
surfaces and anchors encased in concrete, surfaces to be grouted against, and 
surfaces and edges to be field welded shall not be primed, unless otherwise 
indicated. 

3. Soluble Salts:  Removal of soluble salts from bare metal is required prior to 
application of primer coats, to preclude pre-mature coating failure and accelerated 
corrosion, in accordance with SSPC Guide 15. 

4. Surface Preparation Prior to Priming: 

a. Galvanized Surfaces:  SSPC No. 1. 

b. Concealed Items:  SSPC No. 2 or No. 3. 

c. Exposed Items:  SSPC SP 15. 

D. After cleaning, except where other finishes are specified, all ferrous metal shall be given 
one shop coat of specified primer.  Parts inaccessible after assembly or erection shall 
be given two coats of specified primer, second coat darker in color. 

1. Primer paint shall be compatible with required finish coat. 

2. Apply primer within 8 hours of preparation of surface or sooner if necessary to 
prevent rusting. 

3. Primer shall be applied to a minimum dry film thickness recommended by coating 
manufacturer. 

4. Paint application shall be in accordance with SSPC PA1. 

E. Surfaces to be welded shall be protected from painting by use of masking.  Inadvertent 
overspray on surfaces to be welded shall be removed by wire brushing. 

F. Finish Painting:  As specified in Section 09 9100, Painting.  Finish exposed fasteners to 
match adjacent metal. 

2.6 FABRICATION - GENERAL 

A. General: 

1. Fabrication, material and installation shall be as indicated and as specified.  
Examine Drawings for additional work required. 

2. Angle frames and supports attached to or embedded in concrete construction shall 
be galvanized after fabrication. 

B. Mechanical Connections: 
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1. Sizes of bolts, screws or other threaded fasteners or anchorage not shown on 
drawings shall be of size required to meet intended use of item or assembly. 

C. Welding: 

1. Weld in accordance with recommendations of AWS. 

a. Except where bolted connections are shown, weld all joints and assemblies. 

b. Welds not shown on Drawings shall be designed to meet intended use of 
item or assembly. 

2. Welding shall be done in a sequence, which minimizes distortion and shrinkage. 

3. Electrodes preheat and welding process shall meet AWS prequalification 
requirements and the electrode manufacturer’s written recommendations for 
specific applications. 

4. Headed concrete anchors and deformed bar anchors shall be shop welded in 
accordance with AWS C5.4 and AWS D1.1/D1.1M. 

5. Provide additional dressing of welds where specified. 

6. Finishing:  Provide the following additional requirements and finishing of welds for 
custom fabricated items where specified. 

a. Mill markings shall be completely removed. 

b. Welds shall be continuous. 

c. Dress exposed and contact surfaces. 

d. Finish exposed surfaces to smooth, sharp, well-defined lines and arris. 

e. Welds, burrs, roller marks, seams, and rough surfaces shall be ground neat 
and smooth. 

f. Gouges, dents, and other surface abuse shall be filled and ground smooth. 

2.7 CUSTOM FABRICATED ITEMS 

A. Pipe Handrails:  Fabricate and install as indicated, complete with rails, posts, fittings, 
brackets and anchorage. 

1. Wherever practical, construct bends and sweeps by bending pipe.  Use suitable 
pipe bending jigs to prevent crushing pipe.  For short radius bends and sweeps, 
use formed, flush, welding type fittings. 

2. Except where bolted connections are indicated, welding shall comply with the 
specified “Finishing” requirements. 

3. Bolts, fasteners, and miscellaneous items at exterior handrails shall be galvanized. 

B. Railings:  Fabricate from material indicated. 

1. Ease corners. 

2. Pipe shall be smooth without rough spots, voids or other such imperfections, ready 
for paint. 

3. Welding shall comply with the specified “Finishing” requirements. 

4. Bolts, fasteners, and miscellaneous items at exterior railings shall be stainless 
steel or galvanized. 
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C. Channel Sections for Ceiling Grid System:  Cold-roll formed from 12-gauge (0.105 inch) 
hot-rolled steel ASTM A1011/A1011M. 

1. Shapes and sizes as produced by MFMA member or equal. 

2. Basic Runner:  1-5/8 inch x 2-7/16 inch with continuous 7/8 inch open slot. 

3. Finish:  Bonderized and primed. 

D. Rough hardware: 

1. Provide bent or otherwise custom fabricated bolts, plates, anchors, hanger, dowel, 
and other miscellaneous steel and iron shapes as required for framing and for 
anchoring or securing framing to concrete and other structures. 

E. Miscellaneous Framing and Supports: 

1. Provide miscellaneous steel framing and supports which are not part of structural 
steel framework, as required to complete work. 

2. Fabricate miscellaneous units to sizes, shapes and profiles shown; or if not shown, 
to require dimensions to receive adjacent other work to be retained by framing. 

3. Fabricate the miscellaneous units from structural steel shapes, plates, and steel 
bars of welded construction with mitered joints for field connection, unless shown 
otherwise. 

4. Cut, drill and tap units to receive hardware. 

5. Equip units with integrally welded anchors for casting into concrete or building into 
masonry, and furnish inserts if units must be installed after concrete is placed. 

6. Except as otherwise shown, space anchors 24 inches on center and provide 
minimum anchor units of 1-1/4 inch x 1-1/4 inch x 8 inch steel straps. 

7. Galvanized miscellaneous frames and supports where indicated. 

F. Metal backing plates, anchor plates, and similar items required for anchorage of 
mechanical and electrical fixtures and equipment to metal support framing shall be 
furnished and installed under the respective framing Section. 

2.8 MANUFACTURED ITEMS 

A. Handrail Brackets: 

1. General: 

a. Provide handrail brackets complete with hanger bolts at locations as 
indicated on the Drawings. 

b. Secure to solid backing or backing plates as described in Section 06 1000 
with hex-head lag bolts. 

c. Secure to handrail with fasteners in accordance with bracket manufacturer's 
recommendations. 

2. Handrail Brackets with Concealed Fasteners:  Julius Blum & Co., Inc. Model No. 
378 (curved seat). J.G. Braun Company Model No. 4595 (curved seat), or equal. 
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a. Brackets shall be 3-1/4 inch diameter with a curved seat to receive circular 
railing centered 2-1/2 inches from face of finish wall. 

b. Bracket shall be malleable iron for a painted finish. 

B. Pre-Engineered Support System:  Minimum 12-gage ”C” channel supports with anchors, 
attachments, and accessories as required for complete installation; “Unistrut” by Unistrut, 
Inc., “PowerStrut” by Grinnell Corp., “Superstrut” by Thomas & Betts, Inc., or equal. 

1. Steel:  ASTM A1011/A1011M, SS Grade 33. 

2. Materials and fittings shall be stamped and identifiable by manufacturer and part 
number. 

3. Fittings and Accessories:  As required and including channels, framing fittings, and 
gripping nuts. 

4. Finishes: 

a. Channel Supports:  Manufacturer’s standard prime paint finish. 

b. Anchors and Fasteners:  Galvanized or plated. 

c. Components, fasteners, and anchors at exterior or exposed to weather shall 
be galvanized with G90 coating. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Prior to all work of this Section, carefully inspect and verify that the installed work of all 
other trades is complete to the point where fabrication and installation of the work of this 
Section may properly commence. 

B. Make all required measurements in the field to ensure proper fit of miscellaneous metal 
items. 

C. Verify that miscellaneous metal may be fabricated and installed in strict accordance with 
the original design and the approved Shop Drawings. 

D. In the event of discrepancy, immediately notify the Architect.  Do not proceed with 
fabrication or installation in discrepant areas until discrepancies have been fully resolved. 

3.2 PREPARATION 

A. Furnish setting drawings, diagrams, templates, instructions and directions for installation 
of anchorages, such as concrete inserts, anchor bolts, and miscellaneous items having 
integral anchors, which are to be embedded in concrete construction.  Coordinate 
delivery of such items to project site. 

3.3 INSTALLATION – GENERAL 

A. Install miscellaneous metals and accessories in accordance with reviewed Shop 
Drawings, referenced standards, manufacturer's installation recommendations or as 
directed by Architect. 
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B. Field Welding:  Comply with requirements specified for shop welding and the following. 

1. Weld connections that are not to be left as exposed joints but cannot be shop 
welded because of shipping size limitations. 

2. Where specified, grind exposed welded joints smooth and restore finish to match 
finish of adjacent surfaces. 

C. Fastening to In-Place Construction: 

1. Provide anchorage devices and fasteners where necessary for securing 
miscellaneous metal fabrications to in-place construction including threaded 
fasteners for concrete inserts, toggle bolts, through-bolts, lag bolts, wood screws 
and other connectors as required. 

2. Adhesive anchors shall only be used at concrete block and only at locations where 
detailed. 

D. Cutting, Fitting and Placement: 

1. Perform cutting, drilling and fitting required for installation of miscellaneous metal 
fabrications. 

2. Set work accurately in locations, alignment and elevations, and make plumb, level, 
true and free from rack, measured from established lines and levels. 

3. Provide temporary bracing or anchors in formwork for items which are to be built 
into concrete or similar constructions. 

4. Fit exposed connections accurately together to form tight hairline joints. 

5. Weld connections which are not to be left as exposed joints, but cannot be shop 
welded because of shipping size limitations. 

6. Grind exposed joints smooth where specified and touch-up shop paint coat. 

7. Do not weld, cut or abrade the surfaces of exterior units which have not been hot-
dip galvanized after fabrication and are intended for bolted or screwed field 
connections. 

E. Provide isolation of dissimilar metals from contact with one another with two coats of 
primer or accepted equal isolation system. 

3.4 INSTALLATION OF RAILINGS 

A. Furnish post setting sleeves to concrete trade; direct and supervise proper setting and 
location of sleeves.  Set railing posts and grout between posts and setting sleeves with 
non-shrink grout. 

B. Secure posts and rails to metal with welded or bolted connection. 

C. Longitudinal members shall be parallel to each other, to floor surface, or to slope of stairs 
as shown. 

D. Center line of members within each railing run shall be in same vertical plane. 
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E. Adjust railings prior to securing in place to ensure proper matching at butting joints and 
correct alignment throughout their length.  Plumb posts in each direction.  Remove any 
burrs or protrusions that might snag fingers or clothing, and grind and polish smooth. 

F. Handrail Brackets: 

1. Secure wall railing brackets to stud wall construction with bolts into steel backing 
plates welded to studs. 

2. Space brackets maximum 60 inches on center and 9 inches from end of rails. 

3. Return rails to walls at ends. 

3.5 TOUCH-UP AND REPAIR 

A. Immediately after erection, clean connections including field welds and bolted 
connections and paint exposed areas with same material used for shop priming.  Brush 
or spray-apply to provide minimum dry film thickness of 2 mils. 

B. After installation of this Section is complete, touch-up all damaged and abraded paint on 
installed assemblies, using paint specified for shop priming. 

C. Touch-up damaged areas in shop primed surfaces which will be concealed after 
erection.  Leave in condition fit for finish painting by other trades. 

D. Repair or replace defective materials as directed. 

E. Adjust and lubricate hardware and leave entire installation clean and in good operating 
condition. 

3.6 PROTECTION 

A. Protect work and materials of this Section prior to and during installation and protect the 
installed work and materials of other trades. 

B. Protect installed work from damage from other trades. 

C. In the event of damage, make all repairs and replacements necessary to the approval of 
the Architect at no additional cost to the Owner. 

END OF SECTION 

p:\saclegacy\docs\1571 fcusd gold ridge elementary school mod\4.06 projman\05 5000_metal fabrications.docx 
Last Updated:  November 10, 2021 
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PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Thermal blanket insulation 

2. Thermal board Insulation 

3. Acoustic blanket insulation 

4. Manufactured vents 

5. Sill sealer 

6. Sound isolation requirements 

1.2 RELATED REQUIREMENTS 

A. Section 01 6116, Volatile Organic Compound (VOC) Content Restrictions; for VOC limits 
pertaining to adhesives, sealants, fillers, primers, and coatings. 

B. Section 01 8113, Sustainable Design Requirements, for CAL-Green general 
requirements and procedures. 

C. Division 22 and 23, Duct and Pipe Insulation. 

1.3 REFERENCES AND STANDARDS 

A. California Building Code (CBC), edition as note on the Drawings, as adopted by the 
California Division of the State Architect (DSA). 

B. California Green Building Standards Code (CAL Green), edition as noted on the 
Drawings, as adopted by the California Division of the State Architect (DSA). 

C. California Quality Standards for Insulating Materials. 

D. ASTM International (ASTM): 

1. C272/C 272M:  Standard Test Method for Water Absorption of Core Materials for 
Sandwich Constructions. 

2. C578:  Standard Specification for Rigid, Cellular Polystyrene Thermal Insulation. 

3. C665:  Specification for Mineral Fiber Blanket Thermal Insulation. 

4. C919:  Standard Practice for Use of Sealants in Acoustical Applications. 

5. E84:  Test Method for Surface Burning Characteristics of Building Materials. 

6. E96:  Test Method for Water Vapor Transmission of Materials. 

7. E136:  Test Method for Behavior of Materials in a Vertical Tube Furnace at 750° C. 

E. National Fire Protection Association: 
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1. NFPA 285, Standard Fire Test Method for Evaluation of Fire Propagation 
Characteristics of Exterior Non-Load Bearing Wall Assemblies Containing 
Combustible Components. 

1.4 ADMINISTRATIVE REQUIREMENTS 

A. Submittal Procedures: 

1. Action Submittals and Informational Submittals shall be submitted in accordance 
with Section 01 3300, Submittal Procedures. 

2. Closeout Submittals shall be submitted in accordance with Section 01 7700, 
Closeout Procedures. 

3. Sustainable Design Submittals shall comply with the additional requirement of 
Section 01 8113, Sustainable Design Requirements. 

1.5 ACTION SUBMITTALS 

A. Product Data:  Submit list and complete descriptive data for insulation, accessories, and 
additional materials proposed for use and locations.  Include manufacturer's 
specifications, published warranty or guarantee, installation instructions, and 
maintenance instructions. 

1.6 INFORMATIONAL SUBMITTALS 

A. Insulation Certificate:  Installer shall submit a copy to the Architect and post in a 
conspicuous location in each building a certificate signed by the installer and the 
Contractor stating that the installation conforms with the requirements of California 
Building Code (CBC) and that the materials installed conform with the requirements of 
the California Quality Standards for Insulating Materials.  The certificate shall state the 
manufacturer's name and material identification and the installed "R" value(s). 

B. Sustainable Design: 

1. General: 

a. Submit information necessary to establish and document compliance with 
the California Green Building Standards Code. 

b. Sustainable design submittals are in addition to other submittals. 

2. The following information shall be provided: 

a. Adhesives and Sealants: Evidence of compliance that products meet 
maximum VOC content limits specified in Section 01 6116. 

b. Insulation:  Evidence of compliance that products contain no added 
formaldehyde as specified in Section 01 6116. 

C. Sample of manufacturer’s warranty. 

1.7 CLOSEOUT SUBMITTALS 

A. Warranty/Guarantee:  Submit executed warranty and Subcontractor’s guarantee. 
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1.8 QUALITY ASSURANCE 

A. Use only new materials and products, unless existing materials or products are 
specifically shown on the Drawings to be salvaged and re-used. 

B. Materials and products of each Type shall be the product of one manufacturer. 

C. Materials, components, assemblies, workmanship and installation are to be observed by 
the Owner's Project Inspector.  Work not inspected is subject to uncovering and 
replacement. 

1.9 DELIVERY, STORAGE AND HANDLING 

A. Deliver undamaged products to job in manufacturer's sealed containers and/or original 
bundles with tags and labels intact. 

B. Store materials in protected, dry conditions off of ground and in areas so as to not 
interfere with the progress of the work. 

C. Transport, store and handle in strict accord with the manufacturer's written 
recommendations. 

1.10 WARRANTY 

A. Manufacturer:  In addition to the Contractor’s Standard Guarantee, furnish Owner with 
manufacturer’s fully executed written warranty for insulation against defects in materials 
and workmanship for the specified periods. 

1. Thermal Blankets:  Not less than 10 years. 

2. Board Insulation:  Limited lifetime and to maintain not less than 90 percent of its 
original insulating value. 

PART 2 - PRODUCTS 

2.1 DESIGN AND PERFORMANCE CRITERIA 

A. Sustainable Design: 

1. VOC emissions for field-applied adhesives, sealants, and sealant primers must 
comply with limits specified in Section 01 6116. 

2. Insulation must meet current formaldehyde emission limits as specified in Section 
01 6116. 

B. Thermal Resistance Value (R):  Thermal resistance calculated on value of material itself, 
without regard to location or method of installation. 

1. Blanket Insulation, Unless Specifically Noted Otherwise: 

a. For ceilings and ceiling/roof, R shall equal 30. 

b. For framed walls, R shall equal 19. 
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C. Insulating materials must be certified by the manufacturer to comply with CBC Section 
720. 

D. Board insulation installed as exterior wall sheathing shall comply with the wind resistance 
requirements of CBC 2603.10. 

E. Vapor Barrier: 

1. Thermal insulation shall have an integral vapor barrier, unless otherwise noted, on 
inside face at unvented attic and unvented rafter assemblies in accordance with 
CBC 1202.3, 

2. Vapor barrier shall have vapor permeance of not more than one perm when tested 
in accord with ASTM E96. 

F. Insulation materials including facings installed within floor-ceiling assemblies, roof-
ceiling assemblies, walls, crawl spaces or attics shall have a flame-speed rating not to 
exceed 25 and a smoke density not to exceed 450 in accordance with CBC Section 720. 

2.2 THERMAL BLANKET INSULATION 

A. Kraft-Faced Mineral-Fiber Blankets:  Lightweight fiberglass with non-reflective Kraft 
facing, formaldehyde free, conforming to ASTM C665 Type II, Class C, Category 1; 
“EcoTouch PINK Fiberglas Insulation” by Owens Corning, or equal. 

1. Fire Resistive Requirements: 

a. Facing:  Not rated. 

b. Blanket: ASTM E84 

1) Smoke Developed:  50 or less. 

2) Flame Spread:  25 or less. 

B. Foil-Faced Mineral-Fiber Blankets:  Preformed slag mineral or glass fiber with 
thermosetting resin binders, with a foil-reinforced-Kraft facing, conforming to ASTM 
C665, Type III, Class A; “EcoTouch Flame Spread 25 Fiberglas Insulation” by Owens 
Corning, or equal. 

1. Fire Resistive Requirements:  ASTM E84. 

a. Facing: 

1) Smoke Developed:  50 or less. 

2) Flame Spread:  25 or less. 

b. Blanket: 

1) Smoke Developed:  50 or less. 

2) Flame Spread:  25 or less. 

C. Unfaced Mineral-Fiber Blankets:  Preformed slag mineral or glass fiber with 
thermosetting resin binders, conforming to ASTM C665, Type I; “EcoTouch PINK 
Fiberglas Insulation” by Owens Corning, or equal. 

1. Combustibility:  Noncombustible when tested in accordance with ASTM E136. 
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2. Fire Resistive Requirements:  ASTM E84: 

a. Blanket: 

1) Smoke Developed:  50 or less. 

2) Flame Spread:  25 or less. 

2.3 ACOUSTIC BLANKET INSULATION 

A. Sound-Control Blanket:  Unfaced, friction fit, preformed slag mineral or glass fiber with 
thermosetting resin binders, conforming to ASTM C665, Type I; Owens-Corning 
“QuietZone,” or equal. 

1. Thicknesses: 

a. Wall Cavity:  Full thickness, unless otherwise indicated. 

2. Surface Burning Characteristics:  ASTM E84. 

a. Smoke Developed:  50 or less. 

b. Flame Spread:  25 or less. 

3. Combustibility:  Pass ASTM E136. 

2.4 INSULATION FASTENERS 

A. General:  Provide fasteners, line wire, straps, tape and retainers, and adhesives not 
specifically described but required for a complete and proper installation of building 
insulation, shall be as selected by the Contractor subject to submittal approvals. 

2.5 ACCESSORIES AND ADDITIONAL MATERIALS 

A. Vent Chutes:  Lightweight extruded polystyrene with stapling flanges; “Airmate Attic Roof 
Vents” by Insulation Corporation of America, or equal.  Cardboard vent chutes will not 
be allowed. 

1. Size:  Manufactured to fit 16 inch or 24 inch on-center rafters. 

B. Sill Sealer:  Self-adhesive air and moisture barrier; “Triple Guard Energy Sill Sealer” by 
Protector Wrap, or equal. 

C. Additional Materials:  Selected by the Contractor from manufacturer's standard materials 
and shall conform to the specified Codes, Standards and performance requirements as 
indicated on the Drawings or as required for the complete and proper construction of the 
building envelope. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Prior to all work of this Section, carefully examine and verify that the installed work of 
other trades is complete to the point where this installation may commence. 

B. In the event of discrepancy, immediately notify the Architect.  Do not proceed with 
installation in discrepant areas until all such discrepancies have been fully resolved. 
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3.2 EXISTING INSULATION 

A. Contractor to verify location of existing insulation on ceiling grid prior to start of work. 

B. Where insulation exists at suspended ceiling system, remove as required to perform new 
work, protect during and after removal and reinstall to provide continuous insulation 
barrier.  Replace damaged insulation with new where required. 

3.3 INSTALLATION - GENERAL 

A. Comply with manufacturer’s instruction for particular conditions of installation in each 
case. 

B. Maintain vapor retarder integrity by tightly butting adjacent insulation.  Repair punctures 
or tears in vapor retarder facing by taping.  Follow tape manufacturer’s application 
recommendations. 

C. Prior to closing walls or ceilings, obtain observation of insulation installation by Owner's 
Project Inspector. 

3.4 INSTALLATION OF THERMAL BLANKETS AT FRAMED WALLS 

A. Between Wood Studs:  Friction-fit unfaced insulation between studs after cover material 
has been installed on one side of the cavity.  When unfaced insulation is used, and in 
applications without a cover material, use wire or metal straps to hold insulation in place.  
When faced insulation is used staple attachment flanges to face side of stud every 8 to 
12 inches to prevent gaps along the edge to the vapor retarding facing. 

B. Shim space between framing and window and door jambs shall be filled solid with 
unfaced batt or foam-in-place insulation.  Fill spaces completely to a uniform monolithic 
density without voids. 

3.5 INSTALLATION AT CEILING, ROOF, AND FLOOR 

A. Comply with manufacturer’s instructions for particular conditions of installation in each 
case. 

B. Blanket Insulation Under Roof Decks: 

1. Between Open Web Bar Joists:  Wire up insulation under roof decks by running 16 
or 18 gauge wire diagonally or perpendicular to the insulation every 18 to 24 
inches. 

2. Between Solid Wood Roof Rafters or Engineered Joists: 

a. Staple insulation to the bottom face of the rafter or bottom flange of joist at 8 
to 12 inch intervals. 

b. Staple the first flange on inside face framing. 

c. Staple every 6 to 8 inches apart with a staple within 1 inch of each end of 
the blanket. 

d. Position blanket in cavity and staple the other flange to the adjoining rafter 
or joist. 
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3. At roof joists/framing, maintain continuous open ventilation space between top of 
insulation and bottom of roof deck to allow free flow of air. 

3.6 INSTALLATION OF ACOUSTIC INSULATION 

A. Sound-insulated partitions and floor/ceiling assemblies are indicated on the Drawings. 

B. Fill space between studs with sound blanket insulation where scheduled, shown or 
noted. 

C. Install snugly between framing members.  Fit ends snugly between units and against 
adjacent construction. 

D. Carefully cut and fit insulation around pipes, conduit, and other obstructions and 
penetrations. 

E. At doorframes, cut additional strips of insulation, and hand-pack as necessary to fill voids 
thoroughly. 

F. Seal sound-insulated partitions airtight with acoustical sealant, in accordance with ASTM 
C919 and manufacturer's recommendations.  Install acoustical sealant at partitions 
where indicated on the Drawings. 

3.7 PROTECTION 

A. Protect insulation from damage and from becoming wet before, during and after 
installation. 

END OF SECTION 

p:\saclegacy\docs\1571 fcusd gold ridge elementary school mod\4.06 projman\07 2100_board and blanket insulation.docx  
Last Updated: January 18, 2022 
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PART 1 - GENERAL 

A. Section Includes: 

1. Sheet metal for maintaining weather and water resistance of building enclosure, 
edge metal, flashing, and trim including the following: 

a. Rain drainage including gutters, conductor heads, downspouts and 
scuppers. 

b. Parapet coping. 

c. Roof flashing not provided under Divisions 22 through 28 or roofing Sections. 

2. Miscellaneous flexible sheet flashings not provided under other Sections and 
indicated for maintaining weather and water resistance of building enclosure. 

3. Manufactured sheet metal accessories. 

4. Sealant work related to sheet metal flashing and trim. 

5. Requirements for miscellaneous sheet metal integral with products and systems 
included under other Sections. 

1.2 RELATED REQUIREMENTS 

A. Section 01 6116, Volatile Organic Compound (VOC) Restrictions; for VOC limits 
pertaining to adhesives, sealants, fillers, primers, and coatings. 

B. Section 01 8113, Sustainable Design Requirements, for CAL-Green general 
requirements and procedures. 

C. Section 07 9200, Joint Sealants. 

D. Section 08 1113, Hollow Metal Doors and Frames. 

E. Section 09 9100 Painting. 

F. Division 23, Mechanical. 

G. Division 26, Electrical.  

1.3 REFERENCES AND STANDARDS 

A. California Building Code (CBC), edition as noted on the Drawings, as adopted by the 
California Division of the State Architect (DSA). 

B. California Green Building Standards Code (CAL Green), edition as noted on the 
Drawings, as adopted by the California Division of the State Architect (DSA). 

C. American National Standards Institute (ANSI): 

1. ANSI/SPRI ES-1, Wind Design Standard for Edge Metal Systems. 

D. ASTM International (ASTM): 
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1. A 240/A 240M:  Standard Specification for Chromium and Chromium-Nickel 
Stainless Steel Plate, Sheet, and Strip for Pressure Vessels and for General 
Applications. 

2. A 653/A 653:  Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron 
Alloy-Coated (Galvannealed) by the Hot-Dip Process. 

3. A 755/A 755M:  Standard Specification for Steel Sheet, Metallic Coated by the Hot-
Dip Process and Prepainted by the Coil-Coating Process for Exterior Exposed 
Building Products. 

4. A 792/A 792M:  Standard Specification for Steel Sheet, 55 % Aluminum-Zinc Alloy-
Coated by the Hot-Dip Process. 

5. B 32:  Specification for Solder Metal. 

6. B 209:  Specification for Aluminum and Aluminum-Alloy Sheet and Plate. 

7. D 4586:  Specification for Asphalt Roof Cement, Asbestos Free. 

E. Factory Mutual Global (FMG):  Loss Prevention Data Sheets, 1-49. 

F. National Roofing Contractors Association (NRCA): The NRCA Roofing and 
Waterproofing Manual. 

G. Sheet Metal and Air Conditioning Contractors National Association, Inc. (SMACNA):  
Architectural Sheet Metal Manual. 

1.4 ADMINISTRATIVE REQUIREMENTS 

A. Submittal Procedures: 

1. Action Submittals and Informational Submittals shall be submitted in accordance 
with Section 01 3300, Submittal Procedures. 

2. Closeout Submittals shall be submitted in accordance with Section 01 7700, 
Closeout Procedures. 

3. Sustainable Design Submittals shall comply with the additional requirement of 
Section 01 8113, Sustainable Design Requirements. 

B. Pre-installation Meeting:  Prior to installation of sheet metal associated work, Contractor, 
Architect, and fabricator’s field and office representatives responsible for work under this 
Section shall meet at the Project site to coordinate and discuss sheet metal practices 
applicable to this Project. 

1. Notify participants at least 5 working days before conducting meeting. 

2. Record discussions of conference and any conflict, incompatibility, or inadequacy.  
Furnish a copy of record to each participant. 

3. At Contractor’s option, agenda for sheet metal discussion may be included as part 
of pre-installation conferences required for other building assemblies and specified 
under other Sections. 

C. Coordinate with shop drawing, mock-ups, and warranty requirements of other Sections 
installed in conjunction with work of this Section. 
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1.5 ACTION SUBMITTALS 

A. Shop Drawings:  Submit showing all parts, connections and anchorages, adjacent 
materials, fully dimensioned and noted.  Submit shop drawings of fabricated items 
showing profiles and relationship to adjacent materials. 

B. Products Data:  Manufacturer's literature describing [reglets] and other manufactured 
items. 

C. Samples:  Submit sample for each color of the manufacturer’s standard colors for 
prefinished metal parapet cap and prefinished edge metal fascia: 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification of fabricator. 

B. Sustainable Design: 

1. General: 

a. Submit information necessary to establish and document compliance with 
the California Green Building Standards Code. 

b. Sustainable design submittals are in addition to other submittals. 

2. The following information shall be provided: 

a. Adhesives and Sealants: Evidence of compliance that products meet 
maximum VOC content limits specified in Section 01 6116. 

b. Paints and Coatings: Evidence of compliance that products meet maximum 
VOC content limits specified in Section 01 6116. 

C. Record of pre-installation meeting if not submitted under other Sections. 

D. Sample of manufacturer’s warranty. 

1.7 CLOSEOUT SUBMITTALS 

A. Warranty/Guaranty:  Submit executed warranty and Subcontractor’s guarantee. 

1.8 MAINTENANCE SUBMITTALS 

A. Touch-up paint as specified. 

1.9 QUALITY ASSURANCE 

A. Qualifications of Manufacturer:  Products used in the work of this Section shall be 
produced by manufacturer's regularly engaged in manufacture of similar items and with 
a history of successful production acceptable to the Architect. 

B. Use only new materials and products, unless existing materials or products are 
specifically shown otherwise on the Drawings to be salvaged and re-used. 

C. Use materials and products of one manufacturer whenever possible. 
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D. All materials, components, assemblies, workmanship and installation are to be observed 
by the Owner's Project Inspector.  Work not so inspected is subject to uncovering and 
replacement. 

1.10 DELIVERY, STORAGE AND HANDLING 

A. Deliver undamaged products to job in manufacturer's sealed containers and/or original 
bundles with tags and labels intact. 

B. Store materials in protected, dry conditions off of ground and in areas so as to not 
interfere with the progress of the work. 

C. Transport, store and handle in strict accord with the manufacturer's written 
recommendations. 

1.11 FIELD CONDITIONS 

A. Make and be responsible for all field dimensions necessary for proper fitting and 
completion of work. Report discrepancies to Architect before proceeding. 

1.12 WARRANTY AND GUARANTEE 

A. Manufacturer:  In addition to the Contractor’s and Subcontractor’s Guarantee, furnish 
Owner with manufacturer’s fully executed written warranty for the following: 

1. Coping System:  Extended 20-year, 110 mph wind warranty. 

2. Factory-Applied Coating:  30-year warranty for manufacture for PVDF finish 
covering color fade, chalk, and film integrity. 

B. Contractor: Standard guarantee shall cover damage from leaks due to defective 
materials and workmanship. 

PART 2 - PRODUCTS 

2.1 DESIGN AND PERFORMANCE CRITERIA 

A. Industry Standards: 

1. Conform to applicable provisions of the "Architectural Sheet Metal Manual" of the 
Sheet Metal and Air Conditioning Contractors' National Association Inc. (SMACNA 
Manual), except where more stringent requirements are specified or shown. 

2. Conform to applicable provisions of NRCA "Roofing and Waterproofing Manual." 

B. Installed flashing and sheet metalwork shall be weathertight.  Coordinate with work of 
other Sections for weathertight installation at interface with other materials and systems. 

C. Sustainable Design: 

1. VOC emissions for field-applied adhesives, sealants, and sealant primers must 
comply with limits specified in Section 01 6116. 
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2. VOC emissions for field-applied paints and coatings must comply with limits 
specified in Section 01 6116. 

2.2 MANUFACTURED ROOF SPECIALTIES 

A. Prefinished Metal Parapet Cap and Prefinished Edge Metal Fascia: 

1. Provide tested parapet coping cap and Edge Metal Fascia system in conformance 
with referenced SMACNA Manual. The coping cap and edge metal fascia system 
is to be tested and approved per ANSI/SPRI ES-1 to meet the California Building 
Code, as manufactured by The Garland Company, Inc., Metal-Era, Inc., Hickman 
Metals, or equal. 

2. The system is to be provided by the roof system manufacturer as part of a complete 
system and be installed by roofing installer. 

3. Material: 

a. Parapet Cap: 22 gauge steel. 

b. Edge Metal Fascia: 24 gauge steel. 

4. Finish:  Manufacturers high performance 70 percent PVDF (“Kynar”) coating. 

a. Color:  Color to be selected by the Architect from manufacturer’s standard 
16 colors. 

B. Sheet Metal Cladding:  Manufacturer's recommended cladding for sheet metal at single 
ply roof. 

C. Reglet & Counter Flashing: 24-gage galvanized steel Fry Reglet “Springlok,” or equal.  
Provide appropriate reglet for given condition, unless otherwise shown. 

1. Finish: Exposed portions shall be painted as specified in Section 09 9100, 
Painting. 

2. Style:  Provide appropriate reglet for given condition. 

a. Type ‘STX’ Stucco Reglet at plaster. 

b. Type ‘MA-4’ Masonry Reglet at masonry. 

c. Type ‘SM’ Surface Mounted Reglet where shown. 

d. Type ‘CO’ Concrete Reglet, 26 gauge, at concrete 

3. Counter Flashing: ‘Springlok’ counter flashing, finish to match reglet. 

4. End Caps: Field-fabricated with manufacturer-provided foam insert. Provide where 
reglet and flashing system is terminated or is discontinuous, with sealant per 
manufacturer’s requirements. 

5. Provide manufacturer’s "P" Vinylok Flashing Retainer where counterflashing is not 
provided by manufacturer with manufactured mitered and sealed corners. 

2.3 SHEET METAL 

A. General: 

1. Thickness:  As required by SMACNA for specific conditions and as shown on 
Drawings but not less than 24-gage. 

2. Cleats: Shall be continuous, and 20-gage minimum thickness. 
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3. Prepainted sheet by the coil-coating process shall comply with 
ASTM A 755/A 755M. 

B. Metallic-Coat Steel Sheet:  Restricted flatness steel sheet, metallic coated by the hot-dip 
process. 

1. Zinc-Coated (Galvanized) Steel Sheet:  ASTM A 653/A 653M, Z275 (G90) coating 
designation; structural quality. 

2. Aluminum-Zinc Alloy-Coated Steel Sheet:  ASTM A 792/A 792M, Class AZM150 
coating designation, Grade 275 (Class AZ50 coating designation, Grade 40); 
structural quality; “Zincalume,” “Galvalume,” or “Zintro-Alum” manufactured under 
license from BIEC International, Inc., Vancouver, WA. 

C. Aluminum:  ASTM B 209, alloy 3003, 0.032 inch thick, except as otherwise indicated. 

D. Stainless Steel Sheets:  ASTM A 240, 300 Series, type best suited for purpose. 

2.4 ACCESSORIES 

A. Nails:  Hot-dip galvanized annular thread, "stronghold" type. 

B. Solder: 

1. For Stainless Steel:  ASTM B 32, Grade Sn60, with an acid flux of type 
recommended by stainless-steel sheet manufacturer. 

2. For Zinc-Coated (Galvanized) Steel:  ASTM B 32, Grade Sn50, 50 percent tin and 
50 percent lead or Grade Sn60, 60 percent tin and 40 percent lead. 

C. Flux:  Muriatic acid. 

D. Asphaltic Primer:  ASTM D 41, type as recommended by membrane roofing 
manufacturer where sheet metal work is in contact with membrane roofing materials. 

E. Flashing Cement:  Asphaltic, ASTM D 4586. 

F. Sealants: 

1. Non-hardening, non-sagging one part sealant per FS TT-S-230, Geocel 2000 or 
equal, unless otherwise indicated. 

2. At metal flashings for Traffic-Bearing Deck Surfacing:  Sikaflex 1A, Sonneborn 
NP1, or equal. 

G. Galvanized Metal Repair Compound:  single component, high zinc dust content (zinc 
rich) repair compound for iron, steel and galvanized metal; “ZRC Galvalite” by ZRC 
Worldwide or equal. 

H. Draw Bands:  Type 304 stainless steel sheet with Type 304 stainless steel screw. 

I. Slip Sheet:  Rosin-sized, unsaturated building paper, 4 to 6 pounds per 100 square feet; 
FS UU-B-790, Type I, Grade A. 
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PART 3 - EXECUTION 

3.1 INSPECTION 

A. Prior to installation of the work of this Section, carefully inspect and verify that installed 
work of all 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. In event of discrepancy, immediately notify Architect.  Do not proceed in discrepant areas 
until discrepancies have been fully resolved. 

3.2 WORKMANSHIP, FABRICATION AND INSTALLATION 

A. Specifications herein are minimum.  Provide such extra materials and workmanship as 
necessary to obtain required results.  Install work in accord with recognized standards 
and best trade practices. 

B. Where work is not otherwise shown or specified, conform to details and requirements 
set forth in the referenced SMACNA Manual. 

C. Where materials or construction systems are specified with reference to a particular 
manufacturer (such as, reglets & flashing, sealants and waterproof membranes), make 
installations in strict accord with the approved manufacturer's installation instruction. 

D. Except where otherwise noted or specified, sheet metal work shall be galvanized sheet 
metal.  Make cleats and edge strips of the same metal as items with which they are used 
and in contact. 

E. Accurately reproduce profiles and bends; make intersections even and true.  Make plain 
surfaces free from buckles and waves with as few joints as possible.  Reinforce work as 
required for strength and appearance. 

F. Bend metals to minimum radius as recommended by manufacturer for thickness used 
(in general, the radius shall be not less than the thickness of assembly) and in 
accordance with the referenced SMACNA Manual. 

G. Provide for proper expansion and contraction caused by thermal or building movement.  
Make joints tight.  Conceal nails and other fastenings where possible.  Face nailing 
through exposed surfaces is not permitted unless specifically shown.  Secure exposed 
edges to underlying materials with clips, cleats or tabs (edge strips).  Provide neoprene 
washers at all exposed fasteners. 

H. Make seams in direction of water flow to create a flashing and counter-flashing condition. 

I. Hem exposed edges of sheet metal work 1/2 inch or as otherwise shown. 

J. Do cutting, fitting, punching, etc., in sheet metal to accommodate work specified 
elsewhere and provide necessary accessory items. 
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K. Properly apply caulking and sealants to sheet metal items to permit movement between 
surfaces and to make entire installation watertight.  Conform to requirement of Section 
07 9200, Joint Sealants. 

L. Soldering:  Roughen smooth surfaces with clean emery cloth or sandpaper; do not use 
steel wool.  Use torch or well heated irons.  Solder slowly, thoroughly heating seams and 
completely sweating solder through full width with a least 1 inch of solder evenly flowed 
along seams.  Wherever possible, solder in a flat position.  Solder seams on slopes 
greater than 45 degrees a second time.  Solder immediately after application of flux; after 
soldering, immediately neutralize any corrosive flux with 5 percent soda solution and 
flush with clean water.  Soldering of exposed surfaces shall be neatly done.  Exposed 
solder shall be dressed and finished.  Soldering shall be employed only to seal or fill 
seams.  Where structural strength is required, do not rely on solder alone but use 
supplementary mechanical fasteners. 

M. Cut edges or joints and abrasions which expose base metal of galvanized sheet metal 
shall be coated with solder to equivalent thickness of zinc coating before assembling or 
installing sheet metal items. 

N. Priming Surfaces: 

1. Coat all metal surfaces in contact with single ply or built-up roofing with primer or 
sealant as recommended by the roofing manufacturer. 

O. Provide isolation of dissimilar metals from contact with each other by coating with asphalt 
primer. 

P. Finish all sheet metal work straight and true, with miters and joints accurately fitted.  
Exposed work shall be free of dents. Corners shall be reinforced, and seams soldered 
or otherwise made waterproof.  Exposed edges shall be hemmed. 

Q. Work shall be made watertight and leak proof.  Except where provision is required for 
expansion and contraction, joints and seams shall be locked, or otherwise made 
mechanically strong.  Solder may be used, where appropriate, to make joints and seams 
watertight, but shall not be considered as providing mechanical strength. 

R. Fabricate sheet metal work from materials and of gauges indicated or specified.  Where 
material is not indicated, fabricate from galvanized sheet metal. 

1. Cleats supporting bottom edges of sheet metal work shall be continuous; secure 
on not more than 24 inch centers.  Provide cleats at all free edges of flashing and 
as indicated on Drawings. 

S. Flashings: 

1. Install flashings required to provide watertight protection. 

2. Assemble and install flashings at roofing and waterproofing conditions to conform 
to approved manufacturer's recommendations and the requirements of the 
respective roofing Sections. 

3. Carry flashings around and past corners 4-inches minimum.  Soldered joints or 
otherwise joints joined directly at an inside or outside corner is not permitted.  
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Three-way angles such as inside corners made up of two parapets and a roof deck 
converging shall have the corners soldered watertight. 

4. Flashings installed to be fully restrained shall be nailed at maximum 3 inch centers; 
otherwise use clips or cleats. 

5. Unless roofing manufacturer has more stringent requirements, make up 
continuous straight runs of flashings in 24 feet. maximum lengths.  Provide 
expansion lapped expansion joints at 10 feet maximum from any external or 
internal corners, and in straight runs at not less than 24 feet. apart.  Running joints 
between expansion joints shall be locked and soldered or lapped and 
riveted/soldered.  At joints, laps shall be a minimum of 8 inches. 

6. Flashings shall conform to the appropriate plates and recommendations of the 
referenced SMACNA Manual. 

T. Prefinished Metal Parapet Cap and Prefinished Edge Metal: 

1. Form to Details in up to 10'-0" lengths. 

2. Follow coping and edge metal system manufacturer’s installation requirements to 
meet wind uplift requirements. Install brackets as required to properly anchor 
coping. 

3. Provide expansion joints every 16'-0" maximum. 

U. Reglet and Counter Flashing:  Install in accordance with manufacturer’s 
recommendations using fasteners and sealant as required by manufacturer. 

V. Apply waterproof membrane at horizontal plaster surfaces, under horizontal sheet metal 
flashing at curbs, parapet caps, and similar items, and as shown on the Drawings.  Install 
in shingle fashion in direction of water flow with 2 inches minimum, fully adhered laps. 

3.3 CLEANING AND TOUCHUP 

A. Upon completion of installation, remove manufacturer's temporary labels, protection, and 
marks of identification.  Thoroughly wash surfaces and remove foreign material.  Leave 
entire work in neat, orderly, clean and acceptable condition. 

B. Clean and neutralize flux materials.  Clean off excess solder. 

3.4 PROTECTING AND ADJUSTING 

A. Protect work and materials of this Section prior to and during installation, and protect the 
installed work and materials of other trades. 

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. 
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C. Exposed finishes shall be free from scratches, dents, permanent discolorations and other 
defects in workmanship or material. 

END OF SECTION 

p:\saclegacy\docs\1571 fcusd gold ridge elementary school mod\4.06 projman\07 6200_sheet metal flashing and trim.docx 
Last Updated:  March 24, 2021 
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PART 1 - GENERAL  

1.1 SUMMARY 

A. Section Includes: 

1. Sealants and backing for interior and exterior joints. 

1.2 RELATED REQUIREMENTS 

A. Section 01 6116, Volatile Organic Compound (VOC) Restrictions, for VOC limits 
pertaining to adhesives, sealants, fillers, primers, and coatings. 

B. Section 01 8113, Sustainable Design Requirements, for CAL-Green general 
requirements and procedures. 

C. Pertinent Sections specifying sealants or referencing this Section for sealant products 
and installation requirements. 

D. Section 07 8413, Penetration Firestopping, for sealing joints in fire-resistance-rated 
construction. 

1.3 REFERENCES AND STANDARDS 

A. California Building Code (CBC), edition as noted on Drawings, as adopted by the 
California Division of the State Architect (DSA). 

B. California Green Building Standards Code (CAL Green), edition as noted on Drawings, 
as adopted by the California Division of the State Architect (DSA). 

C. American Concrete Institute (ACI) Publications and Standards: 

1. ACI 302.1R:  Guide to Concrete Floor and Slab Construction. 

2. ACI 360R-10:  Guide to Design of Slabs-on-Ground. 

D. ASTM International (ASTM): 

1. C834:  Standard Specification for Latex Sealants. 

2. C919:  Standard Practice for Use of Sealants in Acoustical Applications. 

3. C920:  Standard Specification for Elastomeric Joint Sealants. 

4. C1193:  Standard Guide for Use of Joint Sealants. 

5. C1247:  Standard Test Method for Durability of Sealants Exposed to Continuous 
Immersion in Liquids. 

6. C1248:  Standard Test Method for Staining of Porous Substrate by Joint Sealants. 

7. C1311:  Standard Specification for Solvent Release Sealants. 

8. C1330:  Standard Specification for Cylindrical Sealant Backing for Use with Cold 
Liquid-Applied Sealants. 
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9. C1521:  Standard Practice for Evaluating Adhesion of Installed Weatherproofing 
Sealant Joints. 

10. D1667:  Standard Specification for Flexible Cellular Materials - Poly (Vinyl 
Chloride) Foam (Closed-Cell). 

11. E90:  Standard Test Method for Laboratory Measurement of Airborne Sound 
Transmission Loss of Building Partitions and Elements. 

E. Federal Specifications (FS): 

1. FS TT-S-001657:  Sealing Compound--Single Component, Butyl Rubber Based, 
Solvent Release Type. 

F. South Coast Air Quality Management District (SCAQMD): 

1. Rule 1168:  Adhesive and Sealant Applications. 

G. U.S. Food & Drug Administration (FDA): 

1. Code of Federal Regulations:  Title 21, 21 CFR 177.2600, Rubber Articles 
Intended for Repeated Use. 

1.4 DEFINITIONS 

A. Sealant Terminology in accordance with ASTM C834 and ASTM C920: 

1. Type C:  Clear / translucent sealant. 

2. Type OP:  Opaque pigmented sealant. 

3. Type S:  Single component sealant. 

4. Type M:  Sealant with two or more components. 

5. Grade NS:  Nonsag sealant. 

6. Grade P:  Pourable sealant. 

7. Grade -18ºC:  Sealant with low temperature flexibility tested to -18ºC (0ºF). 

8. Grade 0ºC:  Sealant with low temperature flexibility tested to 0ºC (32ºF). 

9. Grade NF:  Sealant does not meet low temperature flexibility requirements. 

10. Class 12-1/2:  Sealant capable of handling movement, either contraction or 
expansion, of 12.5 percent of the original joint width. 

11. Class 25:  Sealant capable of handling movement, either contraction or expansion, 
of 25 percent of the original joint width. 

12. Class 35:  Sealant capable of handling movement, either contraction or expansion, 
of 35 percent of the original joint width. 

13. Class 50:  Sealant capable of handling movement, either contraction or expansion, 
of 50 percent of the original joint width. 

14. Class 100 / 50:  Sealant capable of handling movement of 50 percent contraction 
and 100 percent expansion. 

15. Use Related to Exposure: 

a. Use NT:  Nontraffic. 

b. Use T:  Traffic. 
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c. Use I:  Immersible. 

16. Use Related to Material: 

a. Use A:  Sealant used in contact with aluminum. 

b. Use G:  Sealant used in contact with glass. 

c. Use M:  Sealant used in contact with mortar. 

d. Use O:  Sealants used in contact with all other materials other than those 
previously listed. 

1.5 ADMINISTRATIVE REQUIREMENTS 

A. Submittal Procedures: 

1. Action Submittals and Informational Submittals shall be submitted in accordance 
with Section 01 3300, Submittal Procedures. 

2. Closeout Submittals shall be submitted in accordance with Section 01 7700, 
Closeout Procedures. 

3. Sustainable Design Submittals shall comply with the additional requirement of 
Section 01 8113, Sustainable Design Requirements. 

B. Pre-Installation Meeting:  Conduct at Project site.  Review joint application procedures, 
compatibility tests, adhesion tests, and warranty requirements in a meeting involving 
Architect, Project Inspector, installer, manufacturer or manufacturer’s representative. 

C. Coordination: 

1. Use of different manufacturer’s sealant types for application at exterior wall and 
glazing systems is not permitted.  It is required that a single source for silicone 
sealants be used on this Project.  The Contractor is responsible for coordinating 
compliance with this requirement where installation of sealants is delegated to 
various Subcontractors installing the exterior envelope systems for the Project. 

2. Contractor shall coordinate and be responsible for compatibility and performance 
between sealants and other materials, and related Sections using sealants which 
may be in direct contact with work of this Section or adjacent to the other.  Isolate 
and prevent of incompatibility between sealants in accordance with manufacturer's 
specifications, recommendations and instructions. 

1.6 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated, demonstrate compliance with 
specified attributes. 

1. Include color chart from manufacturers for each joint sealant product required. 

2. Provide certification by joint sealant manufacturer that materials provided for this 
Section are 100 percent asbestos-free. 

B. Samples for initial Selection:  In form of manufacturer's standard bead samples, 
consisting of strips of actual products showing full range of colors available, for each 
product exposed to view. 
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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 6 inch long 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 location, and designation. 

2. Joint-sealant manufacturer and product name. 

3. Joint-sealant formulation. 

4. Joint-sealant colors (multiple colors will be required). 

1.7 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For Installer. 

B. Product Certificates:  For each kind of joint sealant and accessory, from manufacturer. 

C. Product Test Reports:  Based on evaluation of comprehensive tests performed by a 
qualified testing agency, indicating that sealants comply with requirements. 

1. Preconstruction Compatibility and Adhesion Test Reports from sealant 
manufacturer, indicating the following: 

a. Materials forming joint substrates and joint-sealant backings have been 
tested for compatibility and adhesion with joint sealants. 

b. Interpretation of test results and written recommendations for primers and 
substrate preparation needed for adhesion. 

D. Sustainable Design: 

1. General: 

a. Submit information necessary to establish and document compliance with 
the California Green Building Standards Code. 

b. Sustainable design submittals are in addition to other submittals. 

2. The following information shall be provided: 

a. Adhesives and Sealants: Evidence of compliance that products meet 
maximum VOC content limits specified in Section 01 6116. 

E. Sample of manufacturer’s warranty. 

F. Record of Pre-Installation Meeting. 

1.8 CLOSEOUT SUBMITTALS 

A. Warranty and Guarantee: Submit executed warranty and extended Contractor 
guarantee. 

1.9 QUALITY ASSURANCE 

A. Installer Qualifications:  Manufacturer's authorized representative who is trained and 
approved for installation of sealants and backing required for this Project. 
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B. Use only new materials and products, unless existing materials or products are 
specifically shown otherwise on the Drawings to be salvaged and re-used.  

C. Single Source Responsibility: Obtain each kind of joint sealant from single source from 
single manufacturer. 

D. Materials, components, assemblies, workmanship and installation are to be observed by 
the Project Inspector.  Work not so inspected is subject to uncovering and replacement. 

E. 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. 

1.10 PRECONSTRUCTION TESTING 

A. Preconstruction Testing is not required if joint-sealant manufacturers submit joint 
preparation data that are based on previous testing, not older than 24 months, of sealant 
products for adhesion to, and compatibility with, joint substrates and other materials 
matching those submitted. 

B. Preconstruction Compatibility and Adhesion Testing:  Submit to sealant manufacturers, 
for testing indicated below, samples of materials that will contact or affect joint sealants. 

1. Use manufacturer's standard test method to determine whether priming and other 
specific joint preparation techniques are required to obtain rapid, optimum 
adhesion of joint sealants to joint substrates. 

2. Submit not fewer than eight pieces of each kind of material, including joint 
substrates, shims, joint-sealant backings, secondary seals, and miscellaneous 
materials. 

3. Schedule sufficient time for testing and analyzing results to prevent delaying the 
Work. 

4. For materials failing tests, obtain joint-sealant manufacturer's written instructions 
for corrective measures including use of specially formulated primers. 

1.11 DELIVERY, STORAGE AND HANDLING 

A. Deliver materials to project site in original factory wrappings and containers, labeled with 
identification of manufacturer, product name and designation, color, expiration period for 
use, pot life, curing time, and mixing instructions for multicomponent materials. 

B. Store and handle materials in compliance with manufacturer's recommendations to 
prevent their deterioration or damage due to moisture, high or low temperatures, 
contaminants, or other causes. 

1.12 FIELD CONDITIONS 

A. Environmental Conditions:  Do not proceed with installation of joint sealants under the 
following conditions: 

1. When ambient and substrate temperature conditions are outside the limits 
permitted by joint sealant manufacturer. 
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2. When joint substrates are wet. 

B. Joint Width Conditions:  Do not proceed with installation of joint sealants where joint 
widths are less than allowed by joint sealant manufacturer for application indicated. 

C. Joint Substrate Conditions:  Do not proceed with installation of joint sealants until 
contaminants capable of interfering with their adhesion are removed from joint 
substrates. 

1.13 WARRANTY AND GUARANTEE 

A. Manufacturer: In addition to the Contractor’s and Subcontractor’s Standard Guarantee, 
furnish Owner with manufacturer’s fully executed written warranty for sealant against 
defects in materials and workmanship for a period of 5 years: 

B. Contractor: in addition to its standard Guarantee under the Contract, furnish Owner a 
special extended written five-year guarantee, cosigned by installer, for sealant,  agreeing 
to replace any and all joints that leaks or otherwise fails to perform as required within 
guarantee period as a result of failure of materials or installation workmanship at no 
additional cost to the Owner. 

PART 2 - PRODUCTS 

2.1 DESIGN AND PERFORMANCE CRITERIA 

A. Sustainable Design: 

1. VOC emissions for field-applied adhesives, sealants, and sealant primers must 
comply with limits specified in Section 01 6116. 

B. Building Envelope:  Make watertight and weatherproof. 

1. Exterior work that does not remain watertight and all work which does not retain 
all properties inherent in the product as stipulated by the manufacturer will be 
considered faulty. 

C. Provide elastomeric joint sealants that have been produced and installed to establish 
and to maintain watertight and airtight continuous seals without causing staining or 
deterioration of joint substrates. 

D. Provide joint sealants for interior applications that have been produced and installed to 
establish and maintain airtight continuous seals that are water resistant and cause no 
staining or deterioration of joint substrates. 

E. Design Requirements: 

1. Seal building joints with non-sag type sealant. 

2. Seal floor joints with self-leveling or slope grade self-leveling type sealant. 
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2.2 MATERIALS, GENERAL 

A. Compatibility:  Provide joint sealants, joint fillers, 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. 

B. Liquid-Applied Joint Sealants:  Comply with ASTM C920 and other requirements 
indicated for each liquid-applied joint sealant specified, including those referencing 
ASTM C920 classifications for type, grade, class, and uses related to exposure and joint 
substrates. 

1. Suitability for Immersion in Liquids.  Where sealants are indicated for Use I for 
joints that will be continuously immersed in liquids, provide products that have 
undergone testing according to ASTM C 1247. Liquid used for testing sealants is 
deionized water, unless otherwise indicated. 

C. Stain-Test-Response Characteristics:  Where sealants are specified to be non-staining 
to porous substrates, provide products that have undergone testing according to ASTM 
C 1248 and have not stained porous joint substrates indicated for Project. 

D. Suitability for Contact with Food:  Where sealants are indicated for joints that will come 
in repeated contact with food, provide products that comply with 21 CFR 177.2600. 

E. Colors: 

1. General: 

a. Architect will provide color selections and locations for each sealant type and 
for Contractor’s use. 

b. Not all locations will have the same color. 

c. Custom colors will be required. 

2. Provide color of exposed joint sealants to comply with the following: 

a. Provide colors matching selections made by Architect from manufacturer's 
full range of colors for products of type indicated. 

b. Request color selection for exposed products listed without a preselected 
color. 

2.3 SILICONE JOINT SEALANTS 

A. Single-Component, Nonsag, Neutral-Curing Silicone Joint Sealant:  ASTM C920, Type 
S, Grade NS, Class 100 / 50, for Use NT. 

1. Products:  The following, or equal: 

a. The Dow Chemical Company; “DOWSIL” 790. 

b. Sika Corporation, Construction Products Division; “Sikasil” WS-290. 

B. Single-Component, Nonsag, Neutral-Curing Silicone Joint Sealant:  ASTM C920, Type 
S, Grade NS, Class 50, for Use NT. 

1. Products:  The following, or equal: 

http://www.specagent.com/LookUp/?ulid=5282&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801303&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=5282&mf=04&src=wd
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a. Dow Corning Corporation; “DOWSIL 795 Building Sealant". 

b. Sika Corporation, Construction Products Division; “Sikasil WS-295.” 

C. Single-Component, Nonsag, Non-Bleed, Neutral-Curing Silicone Joint Sealant:  ASTM 
C920, Type S, Grade NS, Class 50, for Use G, M, A and O. 

1. Products:  The following, or equal: 

a. The Dow Chemical Company; “DOWSIL 756 SMS." 

b. Momentive Performance Materials; "SCS9000 SilPruf NB." 

D. Single-Component, Nonsag, One Part RTV Neutral-Curing Silicone Joint Sealant:  
ASTM C920, Type S, Grade NS, Class 25, designed for adhering to low energy surfaces 
common in sheet or peel and stick weather resistant barriers. 

1. Products:  The following, or equal: 

a. The Dow Chemical Company; “DOWSIL” 758. 

b. Sika Corporation, Construction Products Division; “Sikasil-N Plus.” 

E. Mildew-Resistant, Single-Component, Acid-Curing Silicone Joint Sealant:  ASTM C920, 
Type S, Grade NS, Class 25, for Use NT, A and O. 

1. Products:  The following, or equal: 

a. The Dow Chemical Company; “DOWSIL 786 Mildew Resistant.” 

b. Momentive Performance Materials; GE Silicones “Sanitary SCS1700.” 

2.4 URETHANE JOINT SEALANTS 

A. Single-Component, Nonsag, Urethane Joint Sealant:  ASTM C920, Type S, Grade NS, 
Class 35, for Use NT. 

1. Products:  The following, or equal: 

a. BASF Master Builders Solutions; “MasterSeal NP 1.” 

b. Sika Corporation, Construction Products Division; “Sikaflex-1a.” 

B. Multicomponent, Nonsag, Urethane Joint Sealant:  ASTM C920, Type M, Grade NS, 
Class 25, for Use NT, M, A and O. 

1. Products:  The following, or equal: 

a. BASF Master Builders Solutions; “MasterSeal NP 2.” 

b. Sika Corporation, Construction Products Division; “Sikaflex-2c NS.” 

C. Multicomponent Urethane Joint Sealant:  ASTM C920; self-leveling, Type M, Grade P, 
Class 25, Uses T, M, A, O, and approved by manufacturer for wide joints up to 1-1/2 
inches. 

1. Products:  The following or equal: 

a. BASF Master Builders Solutions; “MasterSeal SL 2.” 

b. Sika Corporation, Construction Products Division; “Sikaflex 2c SL.” 

http://www.specagent.com/LookUp/?uid=123456801306&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801311&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=5282&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=5282&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801311&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=5307&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=5326&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801348&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801354&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=5326&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801372&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801377&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801372&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801377&mf=04&src=wd
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2.5 BUTYL JOINT SEALANTS 

A. Butyl-Rubber-Based Joint Sealants:  ASTM C1311 and FS TT-S-001657, Type I. 

1. Products:  The following, or equal: 

a. Bostik, Inc.; “Chem-Calk 300.” 

b. Pecora Corporation; “BC-158.” 

2.6 ACRYLIC LATEX JOINT SEALANTS 

A. Latex Joint Sealant:  Acrylic latex or siliconized acrylic latex, nonsag, paintable, 
nonstaining.  ASTM C 834, Type OP, Grade NF. 

1. Products:  The following, or equal: 

a. Pecora Corporation; “AC-20.” 

b. Sherwin Williams; 950A. 

2.7 ACOUSTICAL JOINT SEALANTS 

A. Acoustical Sealant; ASTM C834, nonsag, paintable, nonstaining latex sealant. 
Effectively reduce airborne sound transmission through perimeter joints and openings in 
building construction as demonstrated by testing representative assemblies according 
to ASTM E90. 

1. Products:  The following, or equal: 

a. Pecora Corporation; “AC-20” or “AC-20 FTR” (Fire and Temperature Rated). 

b. United States Gypsum Company:  USG "Sheetrock Acoustical Sealant," 

2.8 ADDITIONAL SEALANT MATERIALS 

A. Epoxy Sealant:  Two-component, 100 percent solids content epoxy joint filler, semi-rigid 
with a Shore hardness of A90-95, and meeting requirements of American Concrete 
Institute Standards 302.1 R-04 and 360 R10 for industrial floor joint fillers. 

1. Products:  The following, or equal: 

a. Metzger/McGuire; “MM-80.” 

b. The Euclid Chemical Company; “Euco 700.” 

2.9 JOINT SEALANT BACKING 

A. General:  Provide sealant backings of material and type that are nonstaining; are 
compatible with joint substrates, sealants, primers and other joint fillers; and are 
approved for applications indicated by sealant manufacturer based on field experience 
and laboratory testing. 

B. Cylindrical Sealant Backer Rods:  Compressible, non-gassing rod-stock complying with 
ASTM C1330; polyethylene-jacketed polyurethane foam; butyl-rubber foam; neoprene 
foam; or other flexible, permanent, durable, non-absorptive closed-cell (Type C), open 
cell (Type O), or bi-cellular material (Type B) and of size and density to control sealant 
depth and otherwise contribute to producing optimum sealant performance. 

http://www.specagent.com/LookUp/?ulid=5355&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801433&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=5355&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801433&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=5355&mf=04&src=wd
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1. Open cell rods shall not be used at sealant joints for horizontal surfaces. 

2. Closed cell rods shall not be used at double sealant joints. 

C. Bond-Breaker Tape:  Polyethylene tape or other plastic tape as recommended by sealant 
manufacturer for preventing sealant from adhering to rigid, inflexible joint filler materials 
or joint surfaces at back of joint where such adhesion would result in sealant failure. 
Provide self-adhesive tape where applicable. 

2.10 SEALANT ACCESSORIES AND ADDITIONAL 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. 

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 in any way joint substrates and adjacent nonporous surfaces, and 
formulated to promote optimum adhesion of sealants with joint substrates. 

C. Masking Tape:  Nonstaining, nonabsorbent material compatible with joint sealants and 
surfaces adjacent to joints. 

D. Spall Repair Mortar:  Two-component structural epoxy binder and sand aggregate, 
producing a mortar that is easily worked and troweled. Early-set system designed 
specifically for the repair of industrial concrete floors subject to hard wheeled traffic. 
Compatible with joint filler and recommended by the joint filler manufacturer in writing. 

1. Products:  The following, or equal: 

a. Metzger/McGuire:  “Armor-Hard.” 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine joints indicated to receive joint sealants, with Installer present, for compliance 
with requirements for joint configuration, installation tolerances, and other conditions 
affecting joint sealant performance.  Do not proceed with installation of joint sealants until 
unsatisfactory conditions have been corrected. 

B. Commencement of work indicates acceptance of substrates. 

3.2 PREPARATION 

A. Surface Cleaning of Joints:  Clean out joints immediately before installing joint sealants 
to comply with recommendations of joint sealant manufacturer and the following 
requirements: 

1. Remove 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 

http://www.specagent.com/LookUp/?ulid=5355&mf=04&src=wd
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manufacturer), old joint sealants, oil, grease, waterproofing, water repellents, 
water, surface dirt, and frost. 

2. Clean concrete, masonry, unglazed surfaces of ceramic tile, and similar 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 
from above cleaning operations by vacuuming or blowing out joints with oil-free 
compressed air. 

3. Remove laitance and form release agents from concrete. 

4. Clean metal, glass, porcelain enamel, glazed surfaces of ceramic tile, and other 
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. 

B. Spall Repair:  Repair spalled joints in concrete slabs to produce joints of profiles 
recommended by joint sealer manufacturers. 

C. Joint Priming: 

1. Prime joint substrates where indicated or where recommended by joint sealant 
manufacturer based on preconstruction joint sealant-substrate tests or prior 
experience. 

2. Apply primer to comply with joint sealant manufacturer's recommendations.  
Confine primers to areas of joint sealant bond; do not allow spillage or migration 
onto adjoining surfaces. 

D. Masking Tape: 

1. 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. 

2. Remove tape immediately after tooling without disturbing joint seal. 

E. Remove sealant and prepare joints in existing exterior locations as directed by 
representative of sealant manufacturer specified in this work. 

3.3 INSTALLATION OF JOINT SEALANTS 

A. General: 

1. Comply with joint sealant manufacturer's printed installation instructions applicable 
to products and applications indicated, except where more stringent requirements 
apply. 

2. Seal around penetrations, holes, gaps, surface mounted fixtures and pipes 
entering building including light fixtures, mounting brackets and other similar items. 

B. Sealant Installation Standard:  Comply with recommendations of ASTM C1193 for use 
of joint sealants as applicable to materials, applications, and conditions indicated. 

C. Joint Sealants at Building Exterior and Interior: 
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1. Seal the following joints with joint sealant: 

a. Expansion and control joints in exterior walls, copings, parapets. 

b. Joints between metal panels. 

c. Joints between door and window frames and adjacent materials. 

d. Joints between cabinets and countertops and walls. 

e. Control joints in interior partitions, including portion above ceilings. 

f. Expansion and control joints in solid exterior soffits. 

g. Control joints in interior ceilings and soffits. 

2. Apply continuous bead of joint sealant in the following locations during installation 
of materials specified elsewhere: 

a. In lap joints of sheet metal construction. 

b. Roofing panels and roof-related sheet metal and flashing. 

c. Between partition floor and ceiling tracks and adjacent construction. 

d. Between end stud of partition and adjacent construction. 

e. Under door sills and thresholds. 

1) Set sills and thresholds in continuous double bead of sealant. 

2) Provide sealant at butt ends of thresholds against door frame, around 
door frame and between threshold and resilient floor covering. 

3. Apply acoustic sealant at acoustic separations to make assembly airtight. 

a. Seal perimeter and intersections of finish. 

b. Seal around electrical boxes and other penetrations of finish; seal holes 
within electrical boxes; seal conduit ends. 

c. Seal pipes which penetrate acoustic separations. 

4. Apply joint sealant at joints not specifically mentioned above which require sealant 
to meet the performance criteria cited in this Section. 

D. Installation of Sealant Backer Rods:  Install sealant backer rods to comply with the 
following requirements: 

1. Install joint fillers of type indicated to provide support of sealants during application 
and at position required to produce the cross-sectional shapes and depths of 
installed sealants relative to joint widths that allow optimum sealant movement 
capability. 

a. Do not leave gaps between ends of joint fillers. 

b. Do not stretch, twist, puncture, or tear joint fillers. 

c. Remove absorbent joint fillers that have become wet prior to sealant 
application and replace with dry material. 

2. Install bond breaker tape between sealants where backer rods are not used 
between sealants and joint fillers or back of joints. 

E. Sealant Installation: 

1. Install sealants by proven techniques that result in sealants directly contacting and 
fully wetting joint substrates, completely filling recesses provided for each joint 
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configuration, and providing uniform, cross-sectional shapes and depths relative 
to joint widths that allow optimum sealant movement capability. 

2. Install sealants at the same time sealant backings are installed. 

F. Tooling of Nonsag Sealants: 

1. Immediately after sealant application and prior to time skinning or curing begins, 
tool sealants to form smooth, uniform beads of configuration indicated, to eliminate 
air pockets, and to ensure contact and adhesion of sealant with sides of joint. 
Remove excess sealants from surfaces adjacent to joint. 

2. Do not use tooling agents that discolor sealants or adjacent surfaces or are not 
approved by sealant manufacturer. 

3. Profiles: 

a. Provide concave joint configuration in accordance with Figure 8A in ASTM 
C1193, unless otherwise indicated. 

b. Provide flush joint configuration in accordance with Figure 8B in ASTM 
C1193, where indicated. 

c. Provide recessed joint configuration in accordance with Figure 8C in ASTM 
C1193, of recess depth and at locations indicated.  

1) Use masking tape to protect adjacent surfaces of recessed tooled 
joints. 

G. Joint Fillers in Refrigerated Rooms: 

1. Apply joint filler only after rooms have been brought down to the final temperature 
for five calendar days. 

2. Provide supplemental heat and dual dispensing system as required to apply in 
strict accordance with the manufacturer's directions. 

3.4 SOUND ISOLATION 

A. General: 

1. At sound-rated assemblies and elsewhere as indicated, seal construction at 
perimeters, behind control joints, and at openings and penetrations with a 
continuous bead of acoustical sealant. 

2. Install acoustical sealant at both faces of partitions at perimeters and through 
penetrations. 

3. Comply with ASTM C919 and with manufacturer's written recommendations. 

4. Sound-insulated partitions and floor/ceiling assemblies are indicated on the 
Drawings. 

B. Intersections:  Hold gypsum board back a maximum of 1/4 inch from intersecting gypsum 
board with floor or other surfaces, and apply a bead of acoustical sealant.  Caulk void 
full and airtight with acoustical sealant. 

C. Penetrations: 
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1. Penetrations by conduits, ducts, pipes, and around electrical junction boxes shall 
be sealed airtight. 

2. Holes smaller than 1 inch but too large to seal with sealant shall first be packed 
with mineral fiber and then sealed airtight. 

3. Holes larger than 1 inch shall first be packed with glass or mineral fiber, then sealed 
over with acoustical putty pads, and then sealed airtight. 

4. Backs of electrical junction boxes in acoustically rated construction shall be sealed 
airtight with specified pads. 

D. Install pipe isolation system wherever a pipe penetrates a stud or framing member. 

E. Coordinate sealing with requirements of Section 09 2900, Gypsum Board. 

F. Where sound-insulated walls are fire rated, follow requirements of Section 07 8413, 
Penetration Firestopping. 

G. Prior to closing walls, obtain Project Inspector’s and Architect's observation of insulation 
installation. 

3.5 DEFECTIVE WORK 

A. Repair damaged and defective work and eliminate functional and visual defects. Where 
repair is not possible replace work.  Adjust joints for uniform appearance. 

B. Cut out and remove damaged or deteriorated joint sealants immediately so that and 
installations with repaired areas are indistinguishable from original work. 

3.6 CLEANING AND PROTECTION 

A. Clean off excess sealants or sealant smears adjacent to joints as work progresses by 
methods and with cleaning materials approved by manufacturers of joint sealants and of 
products in which joints occur. 

B. Clean excess adhesive from exposed surfaces of neoprene compression seal with 
solvent cleaner as recommended by manufacturer. 

C. Protect joint sealants during and after curing period from contact with contaminating 
substances or from damage resulting from construction operations or other causes so 
that they are without deterioration or damage at time of Substantial Completion. 

3.7 SEALANT SCHEDULE 

A. General: 

1. Joints in construction between interior and exterior spaces and other designated 
or required locations to provide effective barrier against passage of elements:  

a. Multicomponent, Nonsag, Urethane Joint Sealant:  ASTM C920, Type M, 
Grade NS, Class 25, for Use NT, M, A and O. 

b. Single-Component, Nonsag, Urethane Joint Sealant:  ASTM C920, Type S, 
Grade NS, Class 25, for Use NT. 
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2. Specialty perimeters where required for appearance or weather tightness: 

a. Multicomponent, Nonsag, Urethane Joint Sealant:  ASTM C920, Type M, 
Grade NS, Class 25, for Use NT, M, A and O; capable of 50 percent 
extension and compression movement. 

b. Single-Component, Nonsag, Urethane Joint Sealant:  ASTM C920, Type S, 
Grade NS, Class 35, for Use NT. 

c. Single-Component, Nonsag, Neutral-Curing Silicone Joint Sealant:  ASTM 
C920, Type S, Grade NS, Class 50, for Use NT. 

d. Single-Component, Nonsag, Neutral-Curing Silicone Joint Sealant:  ASTM 
C920, Type S, Grade NS, Class 100 / 50, for Use NT. 

B. Exterior Locations: 

1. Joints Bordered by Glass:  Single-component, nonsag, neutral-curing silicone joint 
sealant, ASTM C920, Type S, Grade NS, Class 50, for Use NT. 

2. Joints Bordered by Plastic:  Single-component, nonsag, neutral-curing silicone 
joint sealant, ASTM C920, Type S, Grade NS, Class 100 / 50, for Use NT. 

3. Horizontal Joints in Exterior Walks Abutting Building Walls, Interior Concrete 
Floors:  Multicomponent urethane sealant, self-leveling; ASTM C920, Grade P, 
Class 25, Uses T, M and A. 

a. Where walks abut structural slabs or stoops. 

b. Where walks abut exterior wall of buildings. 

c. Where exposed interior concrete slabs abut vertical surfaces. 

d. Where sealant is shown on the Drawings for concrete slabs. 

4. Membrane Roofing Sealants:  Types recommended by roofing manufacturer and 
complying with requirements of this Section. 

5. Steep Slope Roofing Sealants:  Types recommended by roofing manufacturer and 
complying with requirements of this Section. 

6. Sheet Metal and Roof Accessory Sealants:  Types recommended by roofing 
manufacturer and complying with requirements of this Section. 

7. Exterior Sheet Metal Lap Joints:  Types recommended by manufacturer and 
complying with requirements of this Section. 

8. Joints Between Concrete Panels, and Between Concrete Panels and Other Work:  
Single-component, nonsag, neutral-curing silicone joint sealant, ASTM C920, 
Type S, Grade NS, Class 100 / 50, for Use NT and formulated to reduce or 
eliminate dirt pickup, surface streaking, and substrate staining. 

9. Exterior Metal Panel Butt Joints and Trim:  Types recommended by manufacturer 
and complying with requirements of this Section. 

10. Sills and Thresholds:  Butyl-rubber-based joint sealants, ASTM C1311. 

11. All Other Exterior Joints: 

a. Single-component, nonsag, neutral-curing silicone joint sealant, ASTM 
C920, Type S, Grade NS, Class 100 / 50, for Use NT. 

b. Single-component, nonsag, neutral-curing silicone joint sealant, ASTM 
C920, Type S, Grade NS, Class 50, for Use NT. 
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c. Around perimeters of frames where door, window and louver frames abut 
concrete, masonry or other building materials. 

d. Expansion and control joints in masonry. 

e. Masonry at dissimilar material or at dissimilar masonry. 

f. Miscellaneous locations where sealant is shown on Drawings. 

C. Interior Locations: 

1. Expansion and Control Joints: 

a. Multicomponent, Nonsag, Urethane Joint Sealant:  ASTM C920, Type M, 
Grade NS, Class 25, for Use NT, M, A and O. 

b. Single-Component, Nonsag, Urethane Joint Sealant:  ASTM C920, Type S, 
Grade NS, Class 35, for Use NT. 

c. Around perimeters of frames where door, window and louver frames abut 
concrete, masonry or other building materials. 

d. Expansion and control joints in masonry walls. 

e. Masonry at dissimilar material or at dissimilar masonry. 

f. At miscellaneous locations where sealant is shown on Drawings. 

2. Sills and Thresholds : Butyl-Rubber-based joint sealants, ASTM C1311. 

3. Interior Concrete Slabs on Grade: 

a. Warehouse Slabs, Subject to Wheeled Traffic:  Two-component, 100 
percent solids content epoxy joint filler. 

b. Refrigerated Room Slabs:  Two-component, 100 percent solids content 
polyurea elastomer joint filler. 

c. All Other Locations:  Urethane, self-leveling; ASTM C920, Grade P, Class 
25, Uses T, M and A; single component. 

4. Interior Wet Areas, Around Plumbing Fixtures, Countertops Abutting Walls, Food 
Service Applications:  Mildew-resistant, single-component, acid-curing silicone 
joint sealant, ASTM C920, Type S, Grade NS, Class 25, for Use NT, A and O. 

5. Interior Static Dry Joints as Required to Dress Appearance:  Acrylic latex or 
siliconized acrylic latex joint sealant, ASTM C 834, Type OP, Grade NF 

6. Sound Control Applications:  Acoustical Sealant, ASTM C 834 

a. Where Required for Sound Control with Limited Flame Spread:  Acoustical 
sealant, ASTM C 834, fire-rated type. 

7. Interior Concrete Slab Floors of Generator or Fuel Storage Tank Rooms (On-
Grade or Suspended):  Fuel Resistant Traffic Sealants. 

8. Interior Tilt-Up Concrete Vertical Joints, Non-Wet Locations:  Acrylic latex or 
siliconized acrylic latex sealant, nonsag, paintable, nonstaining, ASTM C 834, 
Type OP, Grade NF. 
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9. Interior Tilt-Up Concrete Vertical Joints, Wet locations:  Mildew-resistant, single-
component, acid-curing silicone joint sealant, ASTM C920, Type S, Grade NS, 
Class 25, for Use NT, A and O. 

END OF SECTION 

P:\SACLegacy\DOCS\1571 FCUSD Gold Ridge Elementary School Mod\4.06 ProjMan\07 9200_Joint Sealants.docx 
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PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Hollow metal doors. 

2. Pressed metal frames. 

1.2 RELATED REQUIREMENTS 

A. Section 01 6116, Volatile Organic Compound (VOC) Restrictions; for VOC limits 
pertaining to adhesives, sealants, fillers, primers, and coatings. 

B. Section 01 8113, Sustainable Design Requirements, for CAL-Green general 
requirements and procedures. 

C. Section 07 9200, Joint Sealants. 

D. Section 08 1416, Flush Wood Doors. 

E. Section 08 7100, Door Hardware. 

F. Section 09 2423, Portland cement Plastering. 

G. Section 09 2900, Gypsum Board. 

H. Section 09 9100, Painting. 

I. Division 26, Electrical. 

1.3 REFERENCES AND STANDARDS 

A. California Building Code (CBC), edition as noted on Drawings, as adopted by the 
California Division of the State Architect (DSA). 

B. California Green Building Standards Code (CAL Green), edition as noted on the 
Drawings, as adopted by the California Division of the State Architect (DSA). 

C. American National Standards Institute (ANSI)/ Door and Hardware Institute (DHI)/Steel 
Door Institute (SDI): 

1. ANSI A250.6:  Recommended Practice for Hardware Reinforcing on Standard 
Steel Doors and Frames. 

2. ANSI A250.7:  Nomenclature for Steel Doors and Steel Door Frames. 

3. ANSI A250.8:  Recommended Specifications for Standard Steel Doors and 
Frames. 

4. ANSI A250.10: Test Procedure and Acceptance Criteria for Prime Painted Steel 
Surfaces for Steel Doors and Frames. 
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5. ANSI/SDI A250.11:  Recommended Erection Instructions for Steel Frames. 

6. ANSI/DHI A115:  Hardware Preparation in Hollow Metal Doors and Frames. 

D. ASTM International (ASTM): 

1. A568/A568M:  Specification for General Requirements for Steel, Carbon and High-
Strength Low-Alloy Hot-Rolled Sheet and Cold-Rolled Sheet. 

2. A653/A653M,:  Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process. 

3. A1008/A1008M:  Standard Specification for Steel, Sheet, Cold-Rolled, Carbon, 
Structural, High-Strength Low-Alloy and High-Strength Low-Alloy with Improved 
Formability. 

4. A1011/A1011M:  Standard Specification for Steel, Sheet and Strip, Hot-Rolled, 
Carbon, Structural, High-Strength Low-Alloy and High-Strength Low-Alloy with 
Improved Formability. 

E. Hollow Metal Manufacturers Association (HMMA) Division of the National Association of 
Architectural Metal Manufacturers (NAAMM): 

1. Hollow Metal Manual. 

F. National Builders Hardware Association (NBHA): 

1. Recommended Location of Builder's Hardware. 

G. National Fire Protection Association (NFPA): 

1. No. 80:  Fire Doors and Windows. 

2. No. 252:  Fire Tests of Door Assemblies. 

H. Steel Door Institute (SDI): 

1. SDI-107:  "Hardware on Steel Doors Reinforcement--Application. 

2. SDI-111C:  Recommended Louver Details for Standard Steel Doors. 

I. Underwriters Laboratories (UL): 

1. UL 10B:  Fire Tests of Door Assemblies. 

2. UL 10C:  Positive Pressure Fire Tests of Door Assemblies. 

1.4 ADMINISTRATIVE REQUIREMENTS 

A. Submittal Procedures: 

1. Action Submittals and Informational Submittals shall be submitted in accordance 
with Section 01 3300, Submittal Procedures. 

2. Closeout Submittals shall be submitted in accordance with Section 01 7700, 
Closeout Procedures. 

3. Sustainable Design Submittals shall comply with the additional requirement of 
Section 01 8113, Sustainable Design Requirements. 
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B. Coordination: 

1. Hardware supplier shall furnish steel door and frame manufacturer with accepted 
hardware schedule, hardware templates, and samples of physical hardware where 
necessary to ensure correct fitting and installation. 

2. Preparation includes sinkages and cutouts for mortise and concealed hardware. 

1.5 ACTION SUBMITTALS 

A. Shop Drawings: 

1. Show parts, connections and anchorages, adjacent materials, fully dimensioned 
and noted. 

2. Include the following specific information: 

a. Elevation and material of doors and frames. 

b. Jamb and head details. 

c. Hardware preparation locations and reinforcing details of doors and frames. 

d. Door and frame location schedule. 

e. Complete door and frame descriptive nomenclature. 

f. Material description and gages. 

g. Meeting stile details. 

h. Methods of anchorage. 

i. Louver details. 

3. Use same reference numbers for details and openings as those indicated on 
Drawings. 

B. Product Data:  Submit list and complete descriptive data of products proposed for use.  
Include the following: 

1. Manufacturer's specifications. 

2. Manufacturer's installation instructions. 

3. Manufacturer's maintenance instructions. 

1.6 INFORMATIONAL SUBMITTALS 

A. Sustainable Design: 

1. General: 

a. Submit information necessary to establish and document compliance with 
the California Green Building Standards Code. 

b. Sustainable design submittals are in addition to other submittals. 

2. The following information shall be provided: 

a. Paints and Coatings: Evidence of compliance that products meet maximum 
VOC content limits specified in Section 01 6116. 

B. Sample of manufacturer’s warranty. 
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1.7 CLOSEOUT SUBMITTALS 

A. Warranty/Guarantee:  Submit executed warranty and Subcontractor’s guarantee. 

1.8 QUALITY ASSURANCE 

A. Use only new materials and products, unless existing materials or products are 
specifically shown otherwise on the Drawings to be salvaged and re-used. 

B. Use materials and products of one manufacturer whenever possible. 

C. Materials, components, assemblies, workmanship and installation are to be observed by 
the Project Inspector.  Work not so inspected is subject to uncovering and replacement. 

D. Manufacture labeled doors and frames in strict conformance with the specifications and 
procedures of Underwriters Laboratories Inc. (UL) or Warnock Hersey. 

1.9 DELIVERY, STORAGE AND HANDLING 

A. Deliver undamaged products to job in manufacturer's sealed containers and/or original 
bundles with tags and labels intact. 

B. Store materials in an upright position, protected under cover, dry conditions at least 4 
inches off the ground and in areas so as to not interfere with the progress of the work.  
Doors with dents or other defects not repairable will be rejected. 

C. Transport, store and handle in strict conformance with the manufacturer's written 
recommendations. 

D. Assembled frames shall be stored in a vertical position, 5 units maximum in a stack. 

E. Do not use non-vented plastic or canvas shelters, because these create a humidity 
chamber and promote rusting.  Remove wet wrapping or packing from doors and frames 
immediately.  Provide 1/4 inch space between doors and between frames to promote air 
circulation. 

1.10 FIELD CONDITIONS 

A. Verify that conditions are correct and proper for installation of products.  Obtain accurate 
job dimensions of openings including floor elevations.  Ascertain correct locations and 
arrangements of anchorage required to accommodate work. 

1.11 WARRANTY 

A. Manufacturer: In addition to the Contractor’s and Subcontractor’s Guarantee, furnish 
Owner with manufacturer's fully executed written warranty for doors and frames against 
defects in materials and workmanship, including twisting, buckling or warping. 

1. Warranty shall cover replacement of door plus costs of hanging and finishing. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Steel Doors and Frames: Titan Metal Products, Inc., Merced CA; Door Components, 
Inc., Fontana, CA; Steelcraft; or equal SDI Certified manufacturer. 

2.2 DESIGN AND PERFORMANCE CRITERIA 

A. Fire-Rated Assemblies: 

1. Fire-Rated Door Assemblies: Complying with NFPA 80 and listed and labeled by 
approved testing agency as part of a fire door assembly, complete with type of fire 
door hardware to be used, based on testing at positive pressure according to 
NFPA 252 or UL 10C. 

2. Fire-Rated, Borrowed-Lite Assemblies: Complying with NFPA 80 and listed and 
labeled by approved testing agency for fire-protection ratings indicated based on 
testing according to NFPA 257 or UL 9. 

B. Smoke- and Draft-Control Assemblies: Provide an assembly with gaskets listed and 
labeled for smoke and draft control by approved testing agency based on testing 
according to UL 1784 and installed in compliance with NFPA 105. 

C. Testing and Labeling Agency for Labeled Assemblies:  Underwriters Laboratories, Inc. 
(UL), Intertek Testing Services-Warnock Hersey (ITS-WH), or other qualified testing 
agency acceptable to authorities having jurisdiction. 

D. Sustainable Design: 

1. VOC emissions for field-applied paints and coatings must comply with limits 
specified in Section 01 6116. 

2.3 MATERIALS 

A. Hot-Rolled Steel Sheets and Strip: Commercial quality carbon steel, pickled and oiled, 
complying with ASTM A568/A568M and ASTM A1011/A1011M. 

B. Cold-Rolled Steel Sheets:  Commercial-quality carbon steel complying with ASTM 
A568/A568M and A1008/A1008M, exposed, matte finish, oiled. 

C. Galvanized Steel Sheets:  Commercial-quality zinc-coated carbon steel complying with 
ASTM A653/A653M, with A60 or G60 zinc coating. 

D. Supports and Anchors:  Fabricated of not less than 18-gauge galvanized sheet steel. 

E. Inserts, Bolts, and Fasteners:  Manufacturer's standard units. 

F. Shop-Applied Paint:  Rust-inhibitive primer, either air dried or baked on, suitable as a 
base for specified finish paints. 
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2.4 FABRICATION - GENERAL 

A. Conform to requirements of SDI or NAAMM. 

B. Fabricate steel doors and frames to required profiles and sizes by forming with edges 
straight and sharp. 

C. Fit and fabricate accurately with corner hairline joints and all surfaces free from warp, 
wave, buckle, and other defects. 

D. Welding: 

1. In accordance with AWS standards for high-grade hollow metal work. 

2. Grind exposed beads smooth. 

2.5 FINISH HARDWARE PREPARATION 

A. Prepare steel doors and frames to receive mortised and concealed hardware, including 
cutouts, reinforcing, drilling, and tapping, in accordance with final Finish Hardware 
Schedule and templates provided by hardware suppliers.  Preparation shall comply with 
ANSI A115, where applicable, and SDI-107. 

B. Provide minimum gauge hardware reinforcing in accordance with Table 4 of ANSI 
A250.8 or Table 1 of ANSI A250.6, except as follows: 

1. Provide 7 gauge (0.167 inch, 4.2 mm) steel reinforcement for hinges. 

2. Provide 12 gauge (0.093 inch, 2.3 mm) for lock strikes and closers. 

3. Provide 14 gauge (0.067 inch, 1.7 mm) for surface applied hardware. 

C. Provide reinforcement at head of frames for surface mounted closers at doors whether 
or not closers are indicated. 

D. Punch lock jamb of frames; install rubber door silencers, 3 at single doors and 4 at each 
pair of doors.  For pairs of doors, locate door silencers at head, 2 for each door.  Omit 
silencers at tabled doors. 

E. Provide steel housing closures for hardware mortise to prevent intrusion of plaster, 
mortar or concrete. 

F. Provide full height, 3/4 inch deep x width of rabbet, polystyrene insulation at back of 
frames which will be fully grouted in-place using mortar type grout only and where 
continuous hinges are scheduled to be installed.  Insulation is intended to act as a 
concrete block-out for future field drilling or tapping. 

G. Concealed Overhead Closers:  Provide spaces, cutouts, reinforcing, and provisions for 
fastening in top rail of doors or head of frames as applicable. 

H. Reinforce steel doors and frames to receive surface-applied hardware. 

1. Perform drilling and tapping for mortise hardware at factory to templates furnished 
by hardware vendor. 
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2. Drilling and tapping for surface-applied hardware shall be done by hardware 
installer; 

I. Locate finish hardware as shown on final shop drawings or, if not shown, in accordance 
with NBHA publication "Recommended Location for Builder's Hardware." 

2.6 HOLLOW METAL DOORS 

A. Prior to fabrication, verify every opening condition, including size, and coordinate with 
door sizes as shown on Drawings and approved submittals. 

B. Fabrication: 

1. Shop fabricate to required sizes and shapes. 

2. Form and weld with straight arrises, edges and corners; surfaces free from warp, 
wave, buckle, dents or other defects. 

3. Use of excessive plastic filler to conceal manufacturing defects is not acceptable.  
Construct in accordance with HMMA specifications and standards (latest edition) 
in addition to requirements as indicated in these Specifications. 

4. Fabricate exposed faces of doors only from cold-rolled steel. 

5. Vertical edges shall be beveled 1/8 inch in 2 inches. 

6. Make cutouts for required louvers and glazing. 

7. Exterior Doors: 

a. Exterior doors shall be fabricated from specified galvanized-steel sheets. 

b. The top and bottom of out-swinging exterior doors shall be closed with either 
a flush or inverted channel cap not less than 16 gauge, welded, filled, and 
finished smooth to provide protection from entry of water inside door. 

c. Openings to be provided in the bottom closure to permit the escape of 
entrapped moisture. 

C. ANSI/SDI Classification: 

1. Exterior:  Level 4, Model 2, seamless composite construction. 

a. Face sheets shall be 14-gauge. 

b. Insulated for a minimum “U” value of 0.24 except where opening into 
unconditioned spaces. 

2. Interior Non-Fire-Rated:  Level 2, Model 2, seamless composite construction. 

a. Face sheets shall be 14-gauge. 

b. Core:  Honeycomb laminated to the inside of both face sheets. 

2.7 DOOR ACCESSORIES 

A. Non-Rated Louvers:  Stationary non-vision, 1-inch thick; with security grille; Model PLSL 
by Anemostat Door Products, or equal. 

1. Face Plate:  Removable 12 gauge cold rolled steel lattice and security grille with 
13/16 inch square holes on 1 inch centers. 

2. Louver Blades:  18 gauge cold rolled steel. 
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3. Provide manufacturer’s zinc plated galvanized material at exterior locations. 

4. Provide manufacturer’s aluminum wire insect screens at exterior locations. 

5. Finish:  Manufacturer’s standard primer and field painted to match door color. 

6. Fasteners shall be located on secure side of door. 

B. Vision Frames:  20 gauge (0.042 inch, 1.0 mm) cold rolled steel, low profile, two-piece 
with mitered and welded corners with counter-sunk mounting holes for flush assembly; 
“LoPro” by Anemostat, or equal. 

1. Finish:  Manufacturer’s standard primer and field painted to match door color. 

2. Size:  As indicated on the Drawings and to receive scheduled glass thickness. 

3. Frame shall be fire tested with UL and WHI mark at fire-rated doors where noted 
in door schedule. 

2.8 PRESSED METAL FRAMES 

A. Provide steel frames of the types and styles indicated on the Drawings. 

B. Gauges:  In accordance with SDI recommendations for the door Grade specified. 

1. At Doors:  Not less than 16 gauge. 

2. At Windows Independent of Doorframe:  Not less than 20 gauge. 

3. Label Frames:  14 or as included in UL test procedure. 

C. Prior to fabrication, verify every substrate opening condition, including size and wall 
thickness, and coordinate with door sizes as shown on Drawings and approved 
submittals. 

D. Fabrication:  Manufacturer's standard, modified where shown and specified. 

1. Fabricate frames from cold-rolled steel. 

2. Exterior frames shall be fabricated from specified galvanized-steel. 

3. Factory-assembled and welded into a single unit by frame manufacturer.  Saw-
miter or cope and tab frame miters, and continuously weld at return, face, rabbet, 
and stop. 

4. Shop fabricate with straight arises, edges and corners; surface free from warp, 
wave, buckle, dents or other defects.  Use of excessive metallic filler to conceal 
manufacturing defects is not acceptable. 

5. Cross section profile as shown, depth to suit wall thickness. 

6. Header and jambs secured at corners by internal welding of faces or by welded 
splice plates, and further secured at webs by welding or mechanical interlock; 
exposed joints neat and tight. 

7. Provide continuous steel nailing flange at exterior side (no corner cutout at 
head/jamb intersection - flange to run continuous around corner). 

8. See Article “Finishing” for required moisture proofing/sound deadening coating. 

9. At joints of intersecting mullions, seal with 3M “Lightweight Body Filler” followed by 
3M “Ultrapro MSP Sprayable Seam Sealer,” or equal. 
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E. Anchors: 

1. General: 

a. Provide at 2’-0” maximum spacing. 

b. Provide minimum 2 anchors at head of frames over 2’-6” wide, and minimum 
4 anchors per door jamb. Bottom anchor shall be within 2 inches floor. 

c. Anchors shall provide stiffness and rigidity to keep frames square, in 
accurate position without twisting, buckling or warping. 

d. Position one jamb anchor above top butt reinforcement and one jamb anchor 
below bottom butt reinforcement. 

e. At rated openings, anchors shall be UL approved for use on labeled frames. 

2. Anchor Types: 

a. New Wall, Wood Framing: 

1) Wood Stud Anchors:  16 gauge (0.053 inch, 1.3 mm), 2 inches wide 
steel anchor straps, securely welded inside each jamb at interior 
side(s). 

b. Existing Wall, Wood Framing:  Fixed 16-gauge (0.053 inch, 1.3 mm) x 2-
inch, u-shaped strap spacers welded to frame interior. 

1) Pipe spacers may be used in addition to fixed strap spacer but may 
not be used as a substitution for the fixed strap spacer. 

2) Use FHMS with minimum 2 inches penetration into solid framing. Seal 
exterior, exposed fastener heads to make waterproof. 

c. Other areas:  As required for secure, installation as recommended by the 
HMMA. 

F. Moisture Proofing/Sound Deadening Coating: 

1. Exterior Frames and Frames Anchored to Masonry Walls:  Coat inside (concealed) 
faces of pressed metal frames with fibered water based, asphalt emulsion similar 
to autobody undercoating. 

2. Apply over shop primer 1/8 inch thick and thoroughly dry before handling. 

G. Special Frames:  14 gauge (0.053 inch, 1.3 mm) with integral stop formed to cross 
section profile indicated. 

1. Provide muntins, mullions, and impose sections required, removable glazing stops 
or molding secured with tamper-proof oval head self-tapping screws set in 
countersunk holes at 12 inches on center. 

2. Weld corners of frame, grind smooth on exposed frames. 

3. Structure shall be adequate to withstand 25 lbs/sf wind load normal to glass 
surface. 

2.9 FINISHING 

A. General: 
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1. Prior to and after primer is applied, store and protect doors properly to prevent the 
possibility of rusting or moisture damage. 

2. Verify and coordinate primer compatibility with finish painting. 

B. Shop Painting: 

1. After fabrication, thoroughly clean surfaces of mill scale, rust, oil, grease, dirt, and 
other foreign matter, and chemically treat with phosphate compound so as to 
assure maximum paint adhesion. 

2. After pre-treatment of galvanized metal, apply shop coat of rust-inhibitive primer of 
even consistency in order to provide a uniformly finished surface, ready to receive 
finish painting. 

3. Finish shall comply with ANSI A250.10. 

4. Back coat frames with asphaltic emulsion wherever frames will be in contact with 
masonry. 

C. Doors and frames shall be re-primed on-site prior to finish painting specified in Section 
09 9100, Painting. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Prior to installation of the work of this Section, carefully inspect and verify that the 
installed work of other trades is complete to the point where this installation may properly 
commence. 

B. Do not install doors in frame openings that are not plumb, are out of tolerance for size or 
alignment, or would hinder door operation. 

C. Verify that specified items may be installed in accordance with the approved design. 

D. Confirm that opening sizes and tolerances are acceptable and ready to receive this work. 

E. In the event of discrepancy, immediately notify Architect.  Do not proceed in discrepant 
areas until discrepancies have been fully resolved. 

3.2 INSTALLATION - GENERAL 

A. Install metal doors and frames and accessories in conformance with reviewed Shop 
Drawings and manufacturer's data, and as specified herein. 

3.3 INSTALLATION OF FRAMES 

A. Install frames in accordance with ANSI/SDI A250.11. 

B. Securely fasten frames to wall construction involved (wire anchors not acceptable). 
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1. Set frames accurately in position, plumbed, aligned, and braced securely until 
permanent anchors are set.  After wall construction is complete, remove temporary 
braces and spreaders leaving surfaces smooth and undamaged. 

2. At exterior wall locations where frame is installed in a wall with a concrete curb 
base, fill the bottom void of the frame with non-shrink grout to match the height of 
the concrete curb.  Repair frame modifications to a blemish free new condition.  Do 
not cut or modify the frame if it conflicts with the concrete curb.  If concrete curb 
conflicts with frame, adjust or modify curb as required. 

3. Attach bottom anchors to concrete curb, where occurs, with drilled-in concrete 
anchors 

4. Attach continuous nailing flange securely to wood studs with 4 No. 12 inches x 2 
inches flat head wood screws per anchor.  Attach anchor straps at interior side and 
interior straps with 4 10d ring shank nails per anchor. 

5. Seal perimeter of frames to fill space between frame and adjoining material.  Seal 
exterior, exposed fastener heads to make waterproof.  Sealant materials and 
application shall conform to applicable requirements of Section 07 9200, Joint 
Sealant. 

6. When installing new frames in existing openings, remove existing finishes 
sufficiently to properly install and adequately fasten new frame.  Prepare openings 
as required to receive new frame.  Provide misc. shimming, blocking, backing, 
straps, etc. to fully prepare opening for new frame.  Patch and repair surfaces when 
completed to match adjacent finishes. 

C. Install door flashing system components as described in this specification, indicated in 
Drawings and as recommended by the flashing manufacturer. 

D. Install fire-rated frames in accordance with NFPA Standard No. 80. 

3.4 INSTALLATION OF DOORS 

A. Hang with clearances noted in Section 08 7100, Door Hardware, unless otherwise 
indicated or required for rated assemblies.  Apply hardware in conformance with ANSI 
250.08 and the manufacturer's written instructions. 

B. Place fire-rated doors with clearances as specified in NFPA Standard No. 80. 

C. Do not erect members that are observed to be warped, bowed, deformed, or otherwise 
damaged or defaced to such extent as to impair strength or appearance.  Remove and 
replace members that have been damaged in process of erection. 

D. Removable Glazing Stops:  Install with tamperproof screws, with sealant at penetrations 
to pressed metal frame. 

E. Louvers: Install with tamperproof screws as provided by the manufacturer. 

F. Coordinate installation of hardware including installation of intrusion detection system 
components and wiring. 

G. Intrusion Coordination:  Relocate wiring and provide new, compatible sensors in new 
doors as required for a fully operational system. 
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H. Intrusion alarm:  Coordinate wiring and sensor installation with electrical. 

3.5 PROTECTION 

A. Protect work and materials of this Section prior to and during installation, and protect the 
installed work and materials of other trades. 

B. In the event of damage, immediately make repairs and replacements necessary to the 
approval of the Architect and at no additional cost to the Owner. 

3.6 ADJUSTING 

A. Prime Coat Touch-up:  Immediately after erection, sand smooth any rusted or damaged 
areas of prime coat and apply touch-up of compatible air-drying primer. 

B. Immediately prior to punch list walk-through, check and re-adjust operating finish 
hardware items, leaving metal doors and frames undamaged and in complete operating 
condition. 

END OF SECTION 

p:\saclegacy\docs\1571 fcusd gold ridge elementary school mod\4.06 projman\08 1113_hollow metal doors and frames.docx 
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PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Flush wood doors. 

2. Factory preparation (premachining) for finish hardware. 

3. Wood door louvers. 

4. Factory-applied finishes. 

5. Vision light frames. 

1.2 RELATED REQUIREMENTS 

A. Section 01 6116, Volatile Organic Compound (VOC) Restrictions; for VOC limits 
pertaining to adhesives, sealants, fillers, primers, and coatings. 

B. Section 01 8113, Sustainable Design Requirements, for CAL-Green general 
requirements and procedures. 

C. Section 08 1113, Hollow Metal Doors and Frames. 

D. Section 08 7100, Door Hardware. 

E. Section 09 2900, Gypsum Board. 

1.3 REFERENCES AND STANDARDS 

A. California Building Code (CBC), edition as noted on the drawings, as adopted by the 
California Division of the State Architect (DSA). 

B. California Green Building Standards Code (CAL Green), current edition, as adopted by 
the California Division of the State Architect (DSA). 

C. American National Standards Institute (ANSI)/ National Particleboard Association: 

1. ANSI/NPA 208.1:  Particleboard. 

D. National Fire Protection Association (NFPA): 

1. NFPA 80:  Standard for Fire Doors and Other Opening Protectives. 

2. NFPA 252: Standard Methods of Fire Tests of Door Assemblies. 

E. Window and Door Manufacturers Association (WDMA), American National Standards 
Institute (ANSI): 

1. ANSI/WDMA IS-1A:  Architectural Wood Flush Doors. 

2. WDMA INF01:  How to Store, Handle, Finish, Install and Maintain Wood Doors. 
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F. Woodwork Institute (WI):  “North American Architectural Woodwork Standards” 
(NAAWS) published jointly by WI and the Architectural Woodwork Manufacturers of 
Canada (AWMAC). 

1. Section 5 – Finishing. 

2. Section 9 - Doors. 

G. Underwriters Laboratories (UL): 

1. 10B:  Fire Tests of Door Assemblies. 

1.4 ADMINISTRATIVE REQUIREMENTS 

A. Submittal Procedures: 

1. Action Submittals and Informational Submittals shall be submitted in accordance 
with Section 01 3300, Submittal Procedures. 

2. Closeout Submittals shall be submitted in accordance with Section 01 7700, 
Closeout Procedures. 

3. Sustainable Design Submittals shall comply with the additional requirement of 
Section 01 8113, Sustainable Design Requirements. 

1.5 ACTION SUBMITTALS 

A. Shop Drawings: Submit door schedule indicating the following: 

1. Opening-identifying symbol.  Use same identification as Door Schedule on 
Drawings. 

2. Location and sizes of each door. 

3. Door type and grade. 

4. Elevation of each kind of door. 

5. Swing. 

6. Undercuts. 

7. Louvers. 

8. Glazing. 

9. Location and extent of any required hardware blocking. 

10. Special beveling. 

B. Product Data:  Indicate door core materials, thickness, construction, veneer species. 

C. Samples: 

1. Door Facing:  12 inches square minimum, for each required veneer species and 
finish. 

a. For opaque finish, include application of both primer and finish coat applied 
in step fashion. 
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2. Door Construction:  Corner section of doors, approximately 8 by 10 inches, with 
door faces and edges representing actual materials to be used.  These samples 
may be used to illustrate veneer and finish. 

1.6 INFORMATIONAL SUBMITTALS 

A. Quality Standard Compliance Certificates: WI Certified Compliance Program certificates. 

B. Sustainable Design: 

1. General: 

a. Submit information necessary to establish and document compliance with 
the California Green Building Standards Code. 

b. Sustainable design submittals are in addition to other submittals. 

2. The following information shall be provided: 

a. Composite Wood: Evidence of compliance that products meet formaldehyde 
limits of current CARB Airborne Toxic Control Measure (ATCM) as specified 
in Section 01 6116. 

C. Sample of manufacturer’s warranty. 

1.7 CLOSEOUT SUBMITTALS 

A. Warranty/Guarantee:  Submit executed warranty and Subcontractor’s guarantee. 

1.8 QUALITY ASSURANCE 

A. Source Limitations:  Obtain wood doors from single manufacturer. 

B. Materials, components, assemblies, workmanship and installation are to be observed by 
the Owner's Project Inspector.  Work not so inspected is subject to uncovering and 
replacement. 

1.9 DELIVERY, STORAGE AND HANDLING 

A. Deliver undamaged products to job in manufacturer's sealed containers and/or original 
bundles with tags and labels intact. 

B. Store materials in protected, dry conditions off of ground and in areas so as to not 
interfere with the progress of the work. 

C. Transport, store and handle in strict accord with the manufacturer's written 
recommendations. 

D. Doors shall be carefully packed and protected against damage while in transit and in 
storage.  Materials that will stain or discolor hardwood finishes shall not be used for 
packing, protecting, or while in storage. 

E. Store under cover in heated rooms, and in manner that will best protect materials from 
damage, including excess humidity. 
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1.10 FIELD CONDITIONS 

A. Prior to product delivery to job site, building must be enclosed, dry, continuously heated, 
adequately ventilated.  Do not install doors in any part of building until concrete, masonry, 
and gypsum wallboard are dry. 

1.11 WARRANTY 

A. Manufacturer: In addition to the Contractor’s and Subcontractor’s Guarantee, furnish 
Owner with manufacturer's fully executed written warranty against defects in materials 
and workmanship, including warping or twisting not to exceed 3/16" from straight line 
measured top to bottom of door, face checking or other defects. 

1. Warranty Period:  Lifetime of installation for interior doors. 

2. Warranty shall cover replacement of door plus costs of hanging and finishing. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Flush Wood Doors:  Five-ply; “Aspiro Series” | Marshfield-Algoma by Masonite 
Architectural as specified and the basis of design, or equal by member of WI, AWI or 
WDMA. 

2.2 DESIGN AND PERFORMANCE CRITERIA 

A. Except as otherwise specified or standard with manufacturer, doors shall be 
manufactured in accordance with Section 9 of the "North American Architectural 
Woodwork Standards (NAAWS),” published jointly by WI and AWMAC, and 
ANSI/WDMA IS-1A where noted. 

B. Comply with the applicable requirements of referenced WDMA-INF01 publication. 

C. Allowable Tolerances for Fabrication of Doors:  In accordance with referenced NAAWS 
standard. 

D. Fire-Rated Assemblies:  Wherever a fire-resistance classification is indicated, provide 
fire-rated doors investigated and tested as part of a fire door assembly, complete with 
type of fire door hardware to be used. 

1. Identify each fire-rated door with a label from Underwriters Laboratories, Inc. (UL) 
or Intertek Testing Services-Warnock Hersey (ITS-WH) indicating applicable fire 
rating and other specified requirements.  Labels shall be attached to door. 

2. Construct fire-rated doors in accordance with NFPA Standard 252. 

E. Sustainable Design: 

1. Composite wood products must meet current formaldehyde emission limits of 
CARB Airborne Toxic Control Measure (ATCM) as specified in Section 01 6116. 
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2.3 FABRICATION - GENERAL 

A. Conform to requirements of regulatory agencies, NAAWS and WDMA standards, 
reviewed shop drawings, and Contract Documents. 

B. Sizes:  As shown on the Drawings.  Coordinate with installation to determine actual sizes 
and clearances. 

C. Factory-cut openings, insofar as practicable. 

1. Seal raw edges immediately after cutting and fitting, including areas routed for 
hardware. 

2. Cutouts shall not to exceed 40 percent of the door area or 54 inches of the door 
height, unless approved by the authority with jurisdiction. 

D. Prefit and premachine doors.  Coordinate preparation of doors with hardware 
requirements specified in 08 7100, Door Hardware.  Comply with the tolerance 
requirements of NAAWS or WDMA for prefitting. 

E. Undercut doors where indicated or required by submittals. 

F. Glass:  As noted on the Drawings for each door Type and specified in Section 08 8000, 
Glazing.  Fire rated glass, if required, shall be factory-installed by door manufacturer. 

G. Provide door clearances in accordance with the WDMA Standard and as follows. 

1. For non-rated doors provide clearances of 1/8 inch at jambs and heads, and 1/4 
inch from bottom of door to top of floor finish, unless otherwise indicated on 
Drawings. 

2. When threshold is shown or scheduled, provide 1/8 inch clearance from bottom of 
door to top of threshold. 

3. Modify clearances as required for specified seals. 

2.4 FLUSH DOORS 

A. Door Appearance Grade: 

1. Opaque Finish:  Custom. 

2. Transparent Finish:  Custom. 

B. Performance Duty Level (WDMA):  Extra Heavy Duty. 

C. Face Veneer: 

1. Opaque Finish:  Medium-density overlay (MDO). 

2. Transparent Finish:  White Birch. 

a. Cut:  Rotary. 

b. Veneer Matching:  Running Book. 

c. Doors in Pairs or Sets: 

1) The veneer, slice or cut, finish and veneer shall match. 
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2) Matching between paired doors shall be in a sequence. 

D. Core:  PC--5; solid, 5-ply with extra heavy duty wood-based particleboard meeting ANSI 
A208.1 Grade LD-2, and in accordance with NAAWS or WDMA I.S.1-A. 

E. Edge Construction: 

1. General: 

a. Securely glue edge-bands to core.  Top and bottom bands may be secured 
in place with machine joint. 

b. Doweling of vertical to horizontal edge-bands for oversize doors is permitted. 

2. Vertical:  NAAWS Type D; full length hardwood, 3/4-inch thick minimum after 
trimming, Structural Composite Lumber (SCL) backer, with cross band edges 
covered. 

3. Horizontal:  SCL, 1-1/4-inch thick minimum after trimming. 

F. Thickness:  1-3/4 inch, unless otherwise noted. 

G. Adhesives:  CS 171. 

1. Use type I (fully waterproof) adhesive for bonding face and back veneers and 
cross-banding to each other and to core. 

2. Use Type II (water resistant) adhesive for bonding core unit strips and edge 
banding. 

3. Provide 2 sets of glazing molds with one side removable. 

4. Set molds back from edges of openings not more than total thickness of face 
veneer and crossbanding. 

2.5 ADDITIONAL REQUIREMENTS FOR FIRE-RATED DOORS 

A. General: 

1. Provide mineral core if required to meet scheduled fire rating. 

2. Doors shall be properly labeled to match their listing properties. 

3. Edges shall have improved screw holding capability and split resistance. 

4. Provide minimum 5-1/2 inch wide by suitably sized lengths of solid wood inner 
blocking at all hardware locations in mineral core, labeled doors that are to receive 
surface mounted hardware, or mortised or bored locksets and exit devices.  
Through bolts are not permitted. 

5. Factory fit and machine doors for frame and finish hardware in accordance with 
hardware and NFPA 80 requirements and dimensions.  Do not machine for surface 
hardware.  Apply appropriate fire labels. 

B. 20-minute Rated Doors: 

1. Pairs shall be rated without requirement for metal edges or astragals. 

2. As required by manufacturer to permit positive pressure “S” label per Category H. 

C. Mineral Core Doors: 
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1. Stiles shall be manufacturer’s standard edge for improved screw holding (Neutral 
Pressure) and as required by manufacturer to meet Positive Pressure Category A 
(concealed intumescent). 

2.6 ACCESSORIES 

A. Wood Glazing Stop:  Hardwood with mitered corners. 

B. Metal Glazing Frames:  Manufacturer's standard frame formed of 0.048-inch-thick, cold-
rolled steel sheet factory-primed for paint. 

C. Fixed Louvers:  12 gauge cold rolled steel security grille with 18 gauge cold rolled steel 
non-vision louver blades, non-rated; Model PLSL by Anemostat, Inc., or equal. 

1. Provide galvanized steel (zinc plated) finish at exterior locations, field painted. 

2. Provide manufacturer’s aluminum wire insect screens at exterior locations. 

D. Rated Louvers:  12 gauge cold rolled steel security grille with 18 gage cold rolled steel 
fusible link louvers; Model FLDL-UL-SG by Anemostat, Inc., or equal. 

1. Rating:  Positive pressure to match door rating. 

2. Provide galvanized (zinc plated) finish at exterior locations, field painted. 

3. Louver Finishes: 

a. Exposed Frame and Faceplate:  Manufacturer’s standard factory-applied 
white powder coat to be field finish painted as specified in Section 09 9100, 
Painting. 

b. Blades and Other Factory-Painted Components:  Manufacturer’s standard 
white powder coat.  

2.7 FINISHING 

A. General:  Finish doors in accordance with WDMA Finish System Description or NAAWS 
Section 5 – Finishing. 

B. Preparation Requirements: 

1. Seal the top and bottom edges of all doors and around all cutouts with two coats 
of varnish or sealer before the hardware is set into place. 

2. All four edges of doors, door faces, and factory-made cutouts shall be primed or 
sealed before factory-installed hardware is set into place. 

C. Opaque Finish:  Doors shall be factory primed and field finish painted as specified in 
Section 09 9100, Painting. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify substrate opening conditions. 
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B. Verify that opening sizes and tolerances are acceptable and ready to receive this work. 

C. Do not install doors in frame openings that are not plumb, are out of tolerance for size or 
alignment, or would hinder door operation. 

3.2 PREPARATION 

A. Condition doors to average prevailing humidity in installation area prior to hanging. 

3.3 INSTALLATION 

A. Install doors in accordance with manufacturer's instructions and requirements of NAAWS 
or WDMA Standards.  Manufacturers’ instructions shall be made available to inspecting 
authorities. 

B. Trim door height by cutting bottom edges to a maximum 3/4 inch. 

C. Install fire-rated doors in fire-rated frames in accordance with requirements of NFPA 
Standard No. 80 and fire rated labeling requirements. 

1. Trim bottom edge of fire doors in accordance with fire rating requirements. 

2. Do not trim positive pressure rated doors for width. 

D. Prime or seal tops and bottoms of doors immediately upon delivery, unless factory 
sealed. 

E. Fit to frames and machine for hardware to whatever extent not previously worked at 
factory as required for proper fit and uniform clearance at each edge. 

F. After hanging, the maximum allowable clearances shall be 1/8 inch at both sides and 
top, 1/4 inch over thresholds, and 1/2 inch at other locations unless otherwise shown. 

G. After cutting and fitting for hardware, but before hardware installation, seal all faces and 
edges. 

H. Coordinate installation of glass and glazing. 

I. Install removable glazing stops with tamperproof screws, with sealant at penetrations to 
pressed metal frame. 

J. Louvers: Install with tamperproof screws as provided by the manufacturer. 

K. Hardware:  Coordinate with Section 08 7100, Door Hardware. 

1. Pilot drill screw and bolt holes using templates provided by hardware 
manufacturer. 

2. Use threaded throughbolts for half surface hinges. 

L. Reseal or refinish any doors that required site alteration. 
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3.4 FIELD QUALITY CONTROL 

A. At discretion of Owner, one or more doors may be selected at random from those 
delivered and tested or cut apart to determine compliance with contract requirements.  
Evidence of noncompliance is basis for rejection of entire lot.  Acceptable doors thus cut 
will be replaced at Owner's expense. 

3.5 PROTECTION 

A. Protect work and materials of this Section prior to and during installation, and protect the 
installed work and materials of other trades. 

3.6 ADJUSTING 

A. Replace or rehang doors which are hinge bound and do not swing or operate freely. 

B. In the event of damage, immediately make all repairs and replacements necessary to 
the approval of the Architect and at no additional cost to the Owner. 

END OF SECTION 
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PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Access doors in ceilings. 

1.2 RELATED REQUIREMENTS 

A. Section 08 7100, Door Hardware, for cylinders. 

B. Section 09 2423, Portland Cement Plastering. 

C. Section 09 2900, Gypsum Board. 

D. Section 09 9100, Painting. 

E. Division 23, Mechanical Work, for mechanical equipment requiring access. 

F. Division 26, Electrical Work, for electrical equipment requiring access. 

1.3 REFERENCES AND STANDARDS 

A. California Building Code (CBC), edition as noted on the Drawings, as adopted by the 
California Division of the State Architect (DSA). 

B. California Green Building Standards Code (CAL Green), edition as noted on the 
Drawings, as adopted by the California Division of the State Architect (DSA). 

1.4 ADMINISTRATIVE REQUIREMENTS 

A. Submittal Procedures: 

1. Action Submittals and Informational Submittals shall be submitted in accordance 
with Section 01 3300, Submittal Procedures. 

2. Closeout Submittals shall be submitted in accordance with Section 01 7700, 
Closeout Procedures. 

B. Coordination:  Coordinate with other Sections to verify correct sizes and locations of 
access doors. 

1.5 ACTION SUBMITTALS 

A. Shop Drawings:  Show all parts, connections and anchorages to other Work, adjacent 
materials, fully dimensioned and noted.  Show locations of all doors and panels on plan. 

1. Door and Panel Units:  Show types, thickness of metals, full size profiles of door 
members. 
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2. Hardware:  Show materials, finishes, locations and types of fasteners, locations 
and types of operating hardware, and details of installation. 

B. Product Data:  Submit list and complete descriptive data of products proposed for use.  
Include manufacturer's specifications, installation instructions, and maintenance 
instructions. 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For manufacturer and installer. 

B. Sample of manufacturer’s warranty. 

1.7 CLOSEOUT SUBMITTALS 

A. Warranty/Guarantee:  Submit executed warranty and subcontractor’s guarantee. 

1.8 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  A minimum of 5 years’ experience manufacturing similar 
products. 

B. Installer Qualifications:  A minimum of 2 years’ experience installing similar products. 

C. Single-Source Responsibility:  Use materials and products of one manufacturer 
whenever possible. 

D. Use only new materials and products, unless existing materials or products are 
specifically shown otherwise on the Drawings to be salvaged and re-used. 

E. Materials, components, assemblies, workmanship and installation are to be observed by 
the Owner's Project Inspector.  Work not so inspected is subject to uncovering and 
replacement. 

F. Fire-Resistance Ratings:  Where required, provide access door assembly with panel 
door, frame, hinge, and latch from manufacturer listed in UL "Classified Building 
Materials Index" for the rating indicated.  Provide UL label on each access door. 

G. Size Variations:  Obtain Architect’s acceptance of manufacturer’s standard size units, 
which may vary slightly from sizes shown on Drawings. 

H. Mockups: 

1. First installed examples of wall and ceiling access doors shall serve as mockups 
for review by Architect of workmanship, visual effect, and interface with adjacent 
construction. 

1.9 DELIVERY, STORAGE AND HANDLING 

A. Deliver undamaged products to job in manufacturer's original unopened packaging with 
tags and labels intact. 
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B. Store materials off of ground in protected, dry conditions, and in well-vented areas that 
do not interfere with the progress of the Work. 

C. Transport, store and handle in strict accordance with manufacturer's written 
recommendations. 

D. Handle with care during transport and installation to ensure against bending or racking 
of the access doors. 

1.10 WARRANTY 

A. Manufacturer:  In addition to the Contractor’s and Subcontractor’s Guarantee, furnish 
Owner with manufacturer’s fully executed written warranty for access doors against 
defects in materials and workmanship for a period of 2 years. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Metal Access Doors for Walls and Ceilings:  Milcor by Hart & Cooley Inc., Grand Rapids, 
MI, 800-624-8642 as specified and the basis of design except as otherwise noted, J. L. 
Industries, Karp Associates Inc., Jay R. Smith Manufacturing, or equal. 

2.2 ACCESS DOORS AT [WALLS AND] CEILINGS 

A. General: 

1. Fabricate metal access doors of continuous welded-steel construction.  Grind 
welds smooth and flush with adjacent surfaces. 

2. Provide attachment devices and fasteners of type required for specific project 
conditions. 

3. At sound-rated conditions use insulated fire-rated-type doors. 

4. Comply with UL size limitations and location of use for rated doors. 

5. Products specified in Division 22, 23, 26, 27 and 28 that meet the requirements of 
this Section are acceptable. 

B. Flush-Mounted at Walls and Ceilings - Fire Rated:  Steel; Milcor Model UFR – Universal 
Fire-Rated Access Door. 

1. Materials: 

a. Door:  20 gauge cold rolled steel sandwich panel with 2 inch mineral fiber 
insulation. 

b. Frame:  16 gauge, 4-piece cold rolled steel. 

2. Hinge:  18 gauge, continuous piano hinge with stainless steel pin. 

3. Closer:  Coil spring, self-closing. 

4. Latch and Lock:  Self-latching paddle latch and locking system with interior latch 
release mechanism, and flush, key-operated cylinder lock furnished with two keys. 

5. Anchors:  Furnish with anchors as required. 
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6. Size: 22” x 30” 

7. Finish:  Manufacturer’s paintable powder coat. 

a. Color:  White  

8. Rating: 

a. UL 1-1/2 hours, Class B. 

b. UL certified; 250 degrees F temperature rise protection for cold rolled steel. 

C. Flush-Mounted at Gypsum Board Walls and Ceilings - Fire Rated:  Steel; Milcor Model 
UFR-DW. 

1. Materials: 

a. Door:  20 gauge cold rolled steel sandwich panel with 2 inch mineral fiber 
insulation. 

b. Frame:  16 gauge, 4-piece cold rolled steel. 
2. Hinge:  18 gauge, continuous piano hinge with stainless steel pin. 

3. Closer:  Coil spring, self-closing. 

4. Latch and Lock:  Self-latching paddle latch and locking system with interior latch 
release mechanism, and flush, key-operated cylinder lock furnished with two keys. 

5. Anchors:  Furnish with anchors as required. 

6. Size:  22” x 30”. 
7. Finish:  Manufacturer’s paintable powder coat. 

a. Color:  White 

8. Rating: 

a. UL 1-1/2 hours, Class B. 

b. UL certified; 250 degrees F temperature rise protection for cold rolled steel  

D. Flush-Mounted at Gypsum Board Walls and Ceilings - Nonrated:  Milcor Model DW. 

1. Materials: 

a. Door:  16 gauge, cold rolled steel. 

b. Frame:  16 gauge, cold rolled steel surrounded by a galvanized steel drywall 
bead.  Provide with pre-formed mounting holes 3/16-inch diameter at 4 inch 
spacing. 

2. Hinge:  Concealed spring hinges mounted to frame to allow 175 degree opening 
for complete access, with extracting pin for panel removal. 

a. Quantity:  Varies per door panel size; as standard with manufacturer. 

3. Latch:  Screwdriver operated cam latch. 

a. Quantity:  Varies per door panel size; as standard with manufacturer. 

4. Size:  22” x 30” 

5. Finish:  Manufacturer’s paintable powder coat. 

a. Color:  White  

E. Key Doors: 

1. Doors shall be keyed alike, unless otherwise noted. 
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F. Finishes: 

1. Metal Doors and Other Metal Surfaces:  Factory-applied rust-resistant paintable 
prime coat as specified.  Unless otherwise noted, doors with white prime coat shall 
be field finish painted as specified in Section 09 9100, “Painting and Coating,” to 
match adjacent wall or ceiling finish. 

2. Stainless Steel:  As specified. 

G. Sizes:  As indicated, and as required for access and by regulatory agencies. 

1. Provide minimum 22" x 30" doors or larger if a larger opening is required for 
maintaining or replacing an item. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that rough openings for doors and frames are correctly sized and located. 

B. Verify that substrate is dry, clean, and free of foreign matter. 

C. Examine substrates for compliance with requirements for installation tolerances and 
other conditions affecting performance of the work.  Report defects prior to installation. 

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

3.2 INSTALLATION 

A. Install access doors and frames in strict accordance with manufacturer's printed 
instructions and approved submittals. 

B. Completed installation shall operate smoothly.  Remove and replace access doors with 
damage, bowing, or warping that interferes with the installation or functionality of product. 

C. Set frames accurately in position.  Securely attach to supports with face panels plumb or 
level in relation to adjacent finish surfaces. 

D. Install at locations shown on Drawings, as noted, and as required to give access to 
plumbing, mechanical, electrical, or similar devices concealed in walls or ceilings, 
whether or not specifically indicated on the Drawings. 

E. Coordinate location with structure, fixtures and equipment.  Provide layout for approval 
prior to framing openings. 

F. Provide doors in walls/ceilings appropriate to type of assembly. 

G. Install fire-rated doors in accordance with NFPA 80. 

H. Conceal frames with tape and joint compound at painted gypsum board partitions as 
specified in Section 09 2900, "Gypsum Board." 
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I. Field paint doors per section 09 9100, “Painting.” 

3.3 REPAIR / RESTORATION 

A. Repair finishes damaged during installation. 

B. Restore finishes so no evidence remains of corrective work. 

3.4 ADJUSTING 

A. Open and close door panel, operate latch and/or lock mechanism to confirm proper 
operation.  Adjust hardware and doors as required for smooth and proper operation of 
access doors. 

3.5 CLEANING AND REPAIRING 

A. Clean exposed surfaces using methods acceptable to the manufacturer which will not 
damage finish. 

B. Touch up damaged areas in shop primed surfaces which will be concealed after erection.  
Leave in condition fit for finish painting by other trades. 

C. Repair or replace defective materials as directed.  Lubricate hardware and leave entire 
installation clean and in good operating condition. 

3.6 PROTECTION 

A. Protect work and materials of this Section prior to and during installation and protect the 
installed work and materials of other trades. 

B. Protect completed work from subsequent construction activities as recommended by 
manufacturer. 

C. In the event of damage, make all repairs and replacements necessary to the approval of 
the Architect at no additional cost to the Owner. 

END OF SECTION 

p:\saclegacy\docs\1571 fcusd gold ridge elementary school mod\4.06 projman\08 3113_access doors and frames.docx 
Last Updated:  March 25, 2021 
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PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Exterior storefront framing. 

2. Exterior manual-swing entrance doors and door-frame units. 

B. Work Specified in Other Sections to be Provided by this Section: 

1. Entrance Door Hardware.  Hardware items for aluminum entrances are to be 
provided by the storefront supplier in accordance with the hardware groups and 
requirements of Section 08 7100, Door Hardware. 

1.2 RELATED REQUIREMENTS 

A. Section 01 6116, Volatile Organic Compound (VOC) Restrictions, for VOC limits 
pertaining to adhesives, sealants, fillers, primers, and coatings. 

B. Section 01 8113, Sustainable Design Requirements, for CALGreen general 
requirements and procedures. 

C. Section 07 9200, Joint Sealants, for sealant installation at perimeter of aluminum-
framed systems. 

D. Section 08 7100, Door Hardware, for entrance door hardware. 

E. Section 08 8000, Glazing, for non-rated glazing and fire-protection-rated glazing. 

1.3 REFERENCES AND STANDARDS 

A. California Building Code (CBC), edition as noted on the Drawings, as adopted by the 
California Division of the State Architect (DSA). 

B. California Green Building Standards Code (CALGreen), edition as noted on the 
Drawings, as adopted by the California Division of the State Architect (DSA). 

C. American Architectural Manufacturers Association (AAMA): 

1. AAMA/NWWDA 101/I.S.2/A440-8, North American Fenestration Standard / 
Specification for Windows, Doors and Unit Skylights. 

2. AAMA 501, Methods of Test for Exterior Walls. 

3. AAMA 611, Voluntary Specification for Anodized Architectural Aluminum. 

4. AAMA 1503, Voluntary Test Method for Thermal Transmittance and 
Condensation Resistance of Windows, Doors and Glazed Wall Sections. 

5. AAMA 2605, Voluntary Specification, Performance Requirements and Test 
Procedures for Superior Performing Organic Coatings on Aluminum Extrusions 
and Panels. 
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6. AAMA / CAWM 301-90, Forced Entry Resistance Tests for Windows. 

D. American National Standards Institute (ANSI): 

1. ICC / ANSI A117.1, Standard for Accessible and Usable Buildings and Facilities. 

E. ASTM International (ASTM): 

1. A123/A123M, Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on 
Iron and Steel Products. 

2. A153/A153M, Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel 
Hardware. 

3. A240/A240M, Standard Specification for Chromium and Chromium-Nickel 
Stainless Steel Plate, Sheet, and Strip for Pressure Vessels and for General 
Applications. 

4. B221, Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, 
Rods, Wire, Profiles, and Tubes. 

5. C864, Standard Specification for Dense Elastomeric Compression Seal Gaskets, 
Setting Blocks, and Spacers. 

6. C1048, Standard Specification for Heat-Strengthened and Fully Tempered Flat 
Glass. 

7. D2000, Standard Classification System for Rubber Products in Automotive 
Applications. 

8. E84, Standard Test Method for Surface Burning Characteristics of Building 
Materials. 

9. E283/E283M, Standard Test Method for Determining Rate of Air Leakage 
Through Exterior Windows, Curtain Walls, and Doors Under Specified Pressure 
Differences Across the Specimen. 

10. E330/E330M, Standard Test Method for Structural Performance of Exterior 
Windows, Doors, Skylights and Curtain Walls by Uniform Static Air Pressure 
Difference. 

11. E331, Standard Test Method for Water Penetration of Exterior Windows, 
Skylights, Doors, and Curtain Walls by Uniform Static Air Pressure Difference. 

12. E547, Standard Test Method for Water Penetration of Exterior Windows, 
Skylights, Doors, and Curtain Walls by Cyclic Static Air Pressure Difference. 

F. American Society of Civil Engineers (ASCE): 

1. ASCE 7, Minimum Design Loads and Associated Criteria for Buildings and Other 
Structures. 

1.4 DEFINITIONS 

A. General:  For fenestration industry standard terminology and definitions refer to 
American Architectural Manufacturers Association (AAMA) - AAMA Glossary (AAMA 
AG). 
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B. ADA / ABA Accessibility Guidelines:  U.S. Architectural & Transportation Barriers 
Compliance Board's "Americans with Disability Act (ADA) and Architectural Barriers Act 
(ABA) Accessibility Guidelines for Buildings and Facilities." 

1.5 ADMINISTRATIVE REQUIREMENTS 

A. Submittal Procedures: 

1. Action Submittals and Informational Submittals shall be submitted in accordance 
with Section 01 3300, Submittal Procedures. 

2. Closeout Submittals shall be submitted in accordance with Section 01 7700, 
Closeout Procedures. 

3. Sustainable Design Submittals shall comply with the additional requirement of 
Section 01 8113, Sustainable Design Requirements. 

B. Pre-Installation Meeting:  Conduct at Project site. 

1. Verify project requirements, substrate conditions, manufacturer's installation 
instructions, and manufacturer's warranty requirements. 

C. Coordination: 

1. Coordinate storefront framing with electrical switching shown on Electrical and 
Mechanical Drawings. 

1.6 ACTION SUBMITTALS 

A. Shop Drawings:  For aluminum-framed systems. Include plans, elevations, sections, 
details, and attachments to other work. 

1. Include details of provisions for system expansion and contraction and for 
drainage of moisture in the system to the exterior. 

2. For entrance doors, include hardware schedule and indicate operating hardware 
types, functions, quantities, and locations. 

3. Show connection to and continuity with adjacent thermal, weather, air, and vapor 
barriers. 

4. Include project specific integrations to surrounding cladding and waterproofing 
components. 

5. Provide installation instructions and isometric details indicating how system 
components will be installed and sealed watertight, showing the following: 

a. Joinery, including concealed welds. 

b. Anchorage. 

c. Expansion provisions. 

d. Glazing. 

e. Flashing and drainage. 

f. How components will be installed and sealed watertight. 
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B. Product Data:  For each type of product indicated, demonstrate compliance with 
specified attributes. 

1. Include construction details, material descriptions, dimensions of individual 
components and profiles, and finishes for aluminum-framed systems. 

C. Entrance Door Hardware Submittals: 

1. Entrance Door Hardware Schedule:  Prepared by or under the supervision of 
supplier, detailing fabrication and assembly of entrance door hardware, as well 
as procedures and diagrams.  Coordinate final entrance door hardware schedule 
with doors, frames, and related work to ensure proper size, thickness, hand, 
function, and finish of entrance door hardware. 

2. Submit in accordance with requirements of Section 08 7100. 

D. Samples:  For each type of exposed finish required, in manufacturer’s standard sizes. 

E. Delegated-Design Submittal:  For aluminum-framed systems indicated to comply with 
performance requirements and design criteria, provide analysis data signed and sealed 
by the qualified professional engineer in responsible charge registered in the State of 
California. 

1. Detail fabrication and assembly of aluminum-framed systems. 

2. Include design calculations. 

3. Professional Engineer Qualifications:  Demonstrate compliance with specified 
requirements. 

1.7 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For manufacturer, if other than specified, and installer. 

B. Sample of manufacturer’s warranty. 

C. Record of Pre-installation Meeting. 

D. Seismic Qualification Certificates:  For aluminum-framed systems, accessories, and 
components, from manufacturer. 

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

E. Energy Performance Certificates:  For glazed aluminum storefronts and entrances, 
accessories, and components from manufacturer. 

1. Basis for Certification:  NFRC-certified energy performance values for each 
glazed aluminum component. 

F. Product Test Reports:  Based on evaluation of comprehensive tests performed by a 
qualified testing agency, for aluminum-framed systems, indicating compliance with 
performance requirements.  For each system provide test reports with Shop Drawings. 
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G. Sustainable Design: 

1. General: 

a. Submit information necessary to establish and document compliance with 
the California Green Building Standards Code. 

b. Sustainable design submittals are in addition to other submittals. 

2. The following information shall be provided: 

a. Adhesives and Sealants:  Evidence of compliance that products meet 
maximum VOC content limits specified in Section 01 6116. 

b. Paints and Coatings:  Evidence of compliance that products meet 
maximum VOC content limits specified in Section 01 6116. 

1.8 CLOSEOUT SUBMITTALS 

A. Warranty/Guarantee:  Submit executed warranty and Subcontractor’s guarantee. 

1.9 QUALITY ASSURANCE 

A. Installer Qualifications:  Installer experienced (as determined by contractor) to perform 
work of this section who has specialized in the installation of work similar to that 
required for this project and who is acceptable to product manufacturer. 

B. Manufacturer Qualifications:  Manufacturer capable of providing field service 
representation during construction, approving acceptable installer and approving 
application method. 

C. Use only new materials and products, unless existing materials or products are 
specifically shown otherwise on the Drawings to be salvaged and re-used.  

D. Single-Source Responsibility:  Use materials and products of one manufacturer 
whenever possible. 

1. Source Limitations:  Provide storefront and entrance systems by the same 
manufacturer as Glazed Aluminum Curtain Walls when specified in related 
Section. 

E. Materials, components, assemblies, workmanship and installation are to be observed 
by the Project Inspector.  Work not so inspected is subject to uncovering and 
replacement. 

1.10 DELIVERY, STORAGE AND HANDLING 

A. Deliver materials to project site in original factory wrappings, labeled with identification 
of manufacturer and brand name. 

1.11 FIELD CONDITIONS 

A. Field Measurements:  Verify dimensions by field measurements before fabrication and 
indicate measurements on Shop Drawings.  Coordinate fabrication schedule with 
construction progress to avoid delaying the Work. 
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1.12 WARRANTY 

A. Manufacturer: 

1. In addition to the Contractor’s and Subcontractor’s Guarantee, furnish Owner 
with manufacturer’s fully executed written warranty in which manufacturer agrees 
to repair or replace components of aluminum-framed systems that do not comply 
with requirements or that fail in materials or workmanship within the Contract 
guarantee/warranty period. 

2. Failures include, but are not limited to, the following: 

a. Structural failures including, but not limited to, excessive deflection. 

b. Noise or vibration caused by thermal movements. 

c. Adhesive or cohesive sealant failures. 

d. Water penetration. 

e. Failure of operating components to function normally. 

PART 2 - PRODUCTS 

2.1 DESIGN AND PERFORMANCE CRITERIA 

A. General: 

1. Comply with recommendations of AAMA SFM-1, “Aluminum Store Front and 
Entrance Manual,” except where more stringent requirements are specified or 
required by CBC. 

2. To assure single source responsibility, storefront framing, swing entrances, and 
windows integral with storefront framing shall be by same manufacturer. 

3. Doors and frames shall be fabricated and prepped to accommodate wiring and 
contacts of Owner’s security system. 

B. Design Criteria for Storefront Framing: 

1. Live Loads:  Provide storefront systems, including anchorage, that accommodate 
the supporting structures' deflection from uniformly distributed and concentrated 
live loads indicated without failure of materials or permanent deformation. 

2. Uniform Loads:  No deflection in excess of L/175 of the span of any framing 
member at a static air design load of 35 psf applied in the positive and negative 
direction when tested in accordance with ASTM E330/E330M. 

a. No glass breakage or permanent set in the framing members in excess of 
0.2 percent of their clear spans at a structural test load equal to 1.5 times 
the specified design load. 

3. Wind Loads:  Provide storefront systems, including anchorage, capable of 
withstanding wind-load design pressures calculated according to requirements of 
CBC or the ASCE 7, 6.4.2, "Analytical Procedure," whichever are more stringent. 

a. Exposure Category:  Refer to Structural Drawings. 
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b. Provide system members that do not deflect an amount which will reduce 
glazing bite below 75 percent of design dimension when carrying full dead 
load. 

4. Energy Performance:  Storefront system shall have certified energy performance 
ratings in accordance with NFRC standards and approved software.  The 
following parameters shall be documented: 

a. Value for U-factor to be not more than 0.63. 

b. Value for SHGC shall be as specified for the Glass Type scheduled and 
specified in Section 08 8000, Glazing. 

5. Expansion/Contraction:  System shall provide for expansion and contraction 
within system components caused by a temperature range of 180 degrees F over 
a 12-hour period without detrimental effect to system components. 

C. Design Criteria for Entrances: 

1. Air Infiltration for Pairs of Doors, ASTM E283:  Maximum of 2.3 cfm per linear 
foot of perimeter crack at a pressure differential of 1.56 psf. 

2. Expansion/Contraction:  Provide for expansion and contraction of door 
components caused by a temperature range of 170 degrees F over a 12-hour 
period without causing detrimental effect. 

3. Meet resistance to corner racking when tested by the Dual Moment Load test. 

4. Comply with applicable provisions in the U.S. Architectural & Transportation 
Barriers Compliance Board's ADA-ABA Accessibility Guidelines and ICC / ANSI 
A117.1. 

D. Safety Glass Standard:  Comply with SFBC and CPSC 16 CFR 1201, and pass ANSI 
Z97.1. 

E. Sustainable Design: 

1. VOC emissions for field-applied adhesives, sealants, and sealant primers must 
comply with limits specified in Section 01 6116. 

2. VOC emissions for field-applied paints and coatings must comply with limits 
specified in Section 01 6116. 

2.2 STOREFRONT FRAMING 

A. Storefront System:  Stick-fabricated, pressure-equalized, thermally-enhanced, with 
center glass application:  “Trifab VersaGlaze (VG) 451T” Framing System by Kawneer 
Company, Inc. as specified and the basis of design, EFCO, Wausau Window and Wall 
Systems, or equal. 

1. Framing Member Profile:  2 inches x 4-1/2 inches nominal dimension. 

2. Provide with High Performance Subsill. 

3. Fabrication:  Screw Spline or Shear Block. 

B. Finish on Exposed Aluminum:  As specified. 
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2.3 ENTRANCES 

A. Swing Doors:  Series 350 Medium Stile (3-1/2 inches) by Kawneer Company, Inc. as 
specified and the basis of design, EFCO, Wausau Window and Wall Systems, or 
equal. 

1. Door Thickness:  1-3/4-inch. 

2. Bottom Rail Height:  12 inches. 

3. Glazing Stops:  Square snap-in type for specified glazing infill. 

B. Finish on Exposed Aluminum:   As specified and to match storefront framing. 

2.4 VENTING WINDOWS 

A. Type:  Thermally enhanced, heavy commercial windows designed and manufactured 
specifically for minimal sight lines and inclusion in the storefront system; “GLASSvent 
UT” by Kawneer Company, Inc.as specified and the basis of design, or equal. 

1. Operation:  As shown. 

B. Performance Requirements:  Each assembly tested by a recognized testing laboratory 
or agency in accordance with specified test methods. 

1. Conformance to F-AW55, C-AW80, AP-AW80 specifications in AAMA/NWWDA 
101/I.S.2/A440. 

a. Air Infiltration:  When tested in accordance with ASTM E283/E283M at a 
static air pressure difference of 6.24 psf.  Air infiltration not to exceed 0.30 
cfm per square foot. 

b. Water Resistance:  When tested in accordance with ASTM E331 and 
ASTM E547 at a static air pressure difference of 12 psf.  No water leakage. 

c. Forced Entry Resistance:  Passes when tested in accordance with AAMA / 
CAWM 301-90. 

d. Condensation Resistance Test (CRF):  When tested in accordance with 
AAMA 1503, the condensation resistance factor shall not be less than 51. 

e. Thermal Transmittance Test:  When tested in accordance with AAMA 
1503, (U-Value) not more than 0.59 BTU/hr/sf/degrees F. 

f. Thermal Movements:  Allow thermal movement resulting from the following 
maximum change (range) in ambient temperature. 

1) 120 degrees F, ambient; 180 degrees F, material surfaces. 

C. Materials: 

1. ASTM B221, extruded aluminum profiles 6063-T6 alloy and temper, 0.125 inch 
minimum wall thickness for venting window framing members. 

2. Back glazing two-sided adhesive, 15 lbs./ft.3 density, polyethylene tape, with 
EPDM or Santoprene glazing wedges. 

D. Screens:  Extruded aluminum frame and screened with either 18 x 14 aluminum or 
fiber mesh. 
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E. Thermally Improved Construction:  Fabricate window units with an integral, concealed, 
low-conductance thermal barrier; located between exterior materials and window 
members exposed on interior side; in a manner that eliminates direct metal-to-metal 
contact. 

F. Fasteners, Anchors, and Clips:  Nonmagnetic stainless steel, aluminum, or other 
noncorrosive material, compatible with aluminum window members, trim, hardware, 
anchors, and other components of window units.  Fasteners shall not be exposed, 
except for attaching hardware. 

1. Reinforcement:  Where fasteners screw-anchor into aluminum less than 0.128 
inch thick, reinforce interior with aluminum or nonmagnetic stainless steel to 
receive screw threads, or provide standard, noncorrosive, pressed-in, spline 
grommet nuts. 

G. Hardware:  Stainless steel, die-cast steel or bronze; including the following: 

1. Provide heavy-duty four bar stainless steel hinges with asymmetric end caps, 
and adjustable limit stops. Lock and latches cast white bronze, US-25D finish. 

2. Weatherstrip:  EPDM bulb type conforming to ASTM D 2000 AA515 and keyed 
into extruded grooves. 

3. Cam-action locking device on meeting rail. 

a. Provide pole where meeting rail is more than 72 inches above floor. 

H. Finish on Exposed Aluminum:   As specified and to match storefront framing. 

I. Glazing:  Same as adjacent aluminum-framed entrances and storefront glazing. 

2.5 MATERIALS 

A. Aluminum Framing and Components:  ASTM B221; 6063-T6 alloy and temper. 

1. Member Wall Thickness: Provide structural strength to meet specified 
performance requirements. 

2. Tolerances:  Reference to tolerances for wall thickness and other cross-sectional 
dimensions of storefront members are nominal and in compliance with AA 
Aluminum Standards and Data. 

B. Steel:  ASTM A36. 

2.6 ACCESSORIES AND ADDITIONAL MATERIALS 

A. Fasteners:  Where exposed, provide stainless steel fasteners. 

1. Use self-locking devices where fasteners are subject to loosening or turning out 
from thermal and structural movements, wind loads, or vibration. 

2. Reinforce members as required to receive fastener threads. 

B. Perimeter Anchors:  Aluminum unless otherwise noted. 
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1. Concrete and Masonry Inserts:  Hot-dip galvanized cast-iron, malleable-iron, or 
steel inserts complying with ASTM A123/A123M or ASTM A153/A153M 
requirements. 

2. When steel anchors are used, provide insulation between steel material and 
aluminum material to prevent galvanic action. 

C. Thermal Separator:  Extruded component of a silicone-compatible elastomer that 
provides for silicone adhesion. 

D. Concealed Flashing:  Dead-soft, 0.018 inch thick stainless steel, ASTM A240/A240M of 
type recommended by manufacturer. 

E. Bituminous Paint:  Cold-applied asphalt-mastic paint complying with SSPC-Paint 12 
requirements except containing no asbestos, formulated for 30-mil thickness per coat. 

F. Framing Sealants:  Manufacturer's standard sealants.  

G. Cleaning Agent and Cloth:  As recommended by structural-sealant manufacturer. 

2.7 ENTRANCE DOOR HARDWARE 

A. Refer to Section 08 7100, Door Hardware. 

B. Finish:  Match adjacent aluminum-framed storefront finish. 

2.8 GLAZING 

A. Glazing:  As specified in Section 08 8000, Glazing. 

B. Glazing Gaskets:  Extruded of a silicone compatible EPDM rubber that provides for 
silicone adhesion, complying with ASTM C864. 

C. Glazing Sealants:  As recommended by manufacturer for joint type, compliant with 
VOC limits specified in Section 01 6116. 

D. Spacers and Setting Blocks:  Manufacturer's standard elastomeric type. 

2.9 FABRICATION 

A. General: 

1. Fabricate components per manufacturer's installation instructions and with 
minimum clearances and shim spacing around perimeter of assembly, yet 
enabling installation and dynamic movement of perimeter seal. 

2. Form or extrude aluminum shapes before finishing. 

3. Accurately fit and secure joints and corners. Make joints flush, hairline and 
weatherproof. 

4. Weld in concealed locations to greatest extent possible to minimize distortion or 
discoloration of finish.  Remove weld spatter and welding oxides from exposed 
surfaces by descaling or grinding. 

5. Prepare components to receive anchor devices. Fabricate anchors. 
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6. Arrange fasteners and attachments to conceal from view. 

B. Fabricate components to resist water penetration as follows: 

1. Internal guttering system or other means to drain water passing joints, 
condensation occurring within framing members, and moisture migrating within 
glazed aluminum curtain wall to exterior. 

C. Factory-Assembled Frame Units: 

1. Rigidly secure non-movement joints. 

2. Prepare surfaces that will contact sealant according to sealant manufacturer's 
written instructions to ensure compatibility and adhesion. 

3. Preparation includes, but is not limited to, cleaning and priming surfaces. 

4. Seal joints watertight unless otherwise indicated. 

5. Install glazing to comply with requirements in referenced related Section. 

D. After fabrication, clearly mark components to identify their locations in project 
according to Shop Drawings. 

2.10 ALUMINUM FINISHES 

A. General:  Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal 
Products" for recommendations for applying and designating finishes. 

1. Finish designations prefixed by AA comply with the system established by the 
Aluminum Association for designating aluminum finishes. 

2. Exposed surfaces shall be free of scratches and other serious blemishes. 

B. Shop Finishing: 

1. Color Anodic Finish: AAMA 611, AA-M10C22A43, Class I. 

a. Color and Gloss:  As selected by Architect from manufacturer’s full range. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine conditions with installer present and verify that field conditions are acceptable 
and are ready to receive work.  Correct conditions detrimental to the proper and timely 
performance of this work before proceeding with installation.  Commencement of work 
indicates acceptance of substrates and surrounding conditions. 

3.2 INSTALLATION 

A. General: 

1. Comply with manufacturer's written instructions. 

2. Do not install damaged components. 
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3. Fit joints to produce hairline joints free of burrs and distortion. 

4. Rigidly secure non-movement joints. 

5. Install anchors with separators and isolators to prevent metal corrosion and 
electrolytic deterioration. 

6. Seal perimeter and other joints watertight unless otherwise indicated. 

B. Metal Protection: 

1. Where aluminum will contact dissimilar metals, protect against galvanic action by 
painting contact surfaces with primer or applying sealant or tape, or by installing 
nonconductive spacers as recommended by manufacturer for this purpose. 

2. Where aluminum will contact concrete or masonry, protect against corrosion by 
painting contact surfaces with bituminous paint. 

C. Install components to drain water passing joints, condensation occurring within framing 
members, and moisture migrating within the system to exterior. 

D. Set continuous sill members and flashing in full sealant bed as specified in Section 
07 9200, Joint Sealants to produce weathertight installation. Consult manufacturer for 
special conditions and detailing. 

E. Install components plumb and true in alignment with established lines and grades, and 
without warp or rack. 

F. Install glazing as specified in Section 08 8000, Glazing. 

G. Entrance Door Installation: 

1. Install entrance doors level and plumb, securely anchored, and without distortion. 
Adjust weather-stripping contact and hardware movement to produce proper 
operation, weathertight enclosure and tight fit at weather stripping. 

2. Field-Installed Entrance Door Hardware:  Install surface-mounted entrance door 
hardware according to entrance door hardware manufacturers' written 
instructions using concealed fasteners to greatest extent possible. 

3.3 ERECTION TOLERANCES 

A. Erection Tolerances:  Install aluminum-framed systems and entrances to comply with 
the following maximum tolerances: 

1. Plumb:  1/8 inch in 10 feet; 1/4 inch in 40 feet. 

2. Level:  1/8 inch in 20 feet; 1/4 inch in 40 feet. 

3. Alignment: 

a. Where surfaces abut in line or are separated by reveal or protruding 
element up to 1/2 inch wide, limit offset from true alignment to 1/16 inch. 

b. Where surfaces are separated by reveal or protruding element from 1/2 to 
1 inch wide, limit offset from true alignment to 1/8 inch. 

c. Where surfaces are separated by reveal or protruding element of 1 inch 
wide or more, limit offset from true alignment to 1/4 inch. 
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d. Diagonal Measurements:  Limit difference between diagonal 
measurements to 1/8 inch. 

4. Location:  Limit variation from plane to 1/8 inch in 12 feet; 1/2 inch over total 
length. 

3.4 DEFECTIVE WORK 

A. Exposed finishes shall be free from scratches, dents, permanent discolorations and 
other defects in workmanship or material. 

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. 

3.5 ADJUSTING AND CLEANING 

A. Adjust operable units, doors and hardware to provide tight fit at contact points and 
weather stripping, smooth operation, and weathertight closure.  Adjust joints for 
uniform appearance. 

B. Remove excess sealant and glazing compounds and dirt from surfaces. 

C. Per 2016 ADA Standards and CBC, Chapter 11B, door and gate closers shall be 
adjusted so that from an open position of 90 degrees, the time required to move the 
door to a position of 12 degrees from the latch is 5 seconds minimum. 

3.6 ENTRANCE MAINTENANCE 

A. Entrance Door Hardware: 

1. Maintenance Tools and Instructions:  Furnish a complete set of specialized tools 
and maintenance instructions as needed for Owner's continued adjustment, 
maintenance, removal and replacement of entrance door hardware. 

3.7 PROTECTION 

A. Protect work and materials of this Section prior to and during installation, and protect 
the installed work and materials of other trades. 

B. Provide final protection and maintain conditions in a manner acceptable to 
manufacturer and Installer that ensure storefront [and entrance] systems are without 
damage or deterioration at the time of Substantial Completion. 

END OF SECTION 

P:\SACLegacy\DOCS\1571 FCUSD Gold Ridge Elementary School Mod\4.06 ProjMan\08 4113_Aluminum Framed Entrances and 
Storefronts.docx 
Last Updated:  June 8, 2022  
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PART 1 - GENERAL 1.1  RELATED DOCUMENTS  

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

Conditions of Division 1 Specification Sections, apply to this Section.  

1.2  SUMMARY  

A. This Section includes items known commercially as finish or door hardware that are required 

for swing, sliding, and folding doors, except special types of unique hardware specified in the 

same sections as the doors and door frames on which they are installed. B. This Section 

includes the following, but is not necessarily limited to:  

1. Door Hardware, including electric hardware.  

2. Thresholds, gasketing and weather-stripping.  

3. Door silencers or mutes.  

C. Related Sections:  The following sections are noted as containing requirements that relate 

to this Section, but may not be limited to this listing.  

 1.  Division 8: Section - Steel Doors and Frames.  

1.3  REFERENCES (USE DATE OF STANDARD IN EFFECT AS OF BID DATE.)  

A. 2022 California Building Code, CCR, Title 24.  

B. BHMA – Builders’ Hardware Manufacturers Association  

C. CCR – California Code of Regulations, Title 24, Part 2, California State Accessibility 

Standards.  

D. DHI – Door and Hardware Institute  

E. NFPA - National Fire Protection Association.  

1. NFPA 80 - Fire Doors and Other Opening Protectives  

2. NFPA 105 - Smoke and Draft Control Door Assemblies F. UL - 

Underwriters Laboratories.  

1. UL 10C - Fire Tests of Door Assemblies  

2. UL 305 - Panic Hardware  

G. WHI - Warnock Hersey Incorporated  

H. SDI - Steel Door Institute  

1.4  SUBMITTALS & SUBSTITUTIONS  

A. General:   Submit in accordance with Conditions of the Contract and Division 1 

Specification sections.  
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B. Submit product data (catalog cuts) including manufacturers' technical product information 

for each item of door hardware, installation instructions, maintenance of operating parts 

and finish, and other information necessary to show compliance with requirements.  

C. Submit six (6) copies of schedule organized vertically into “Hardware Sets” with index of 

doors and headings, indicating complete designations of every item required for each 

door or opening.  Include following information:  

1. Include a Cover Sheet with;   

a. Job Name, location, telephone number.   

b. Architects name, location and telephone number.   

c. Contractors name, location, telephone number and job number.   

d. Suppliers name, location, telephone number and job number.   

e. Hardware consultant's name, location and telephone number.  

2. Job Index information included;  

a. Numerical door number index including; door number, hardware heading 

number and page number.  

b. Complete keying information (referred to DHI hand-book "Keying Systems 

and Nomenclature"). Provision should be made in the schedule to provide 

keying information when available; if it is not available at the time the 

preliminary schedule is submitted.  

c. Manufacturers' names and abbreviations for all materials.  

d. Explanation of abbreviations, symbols, and codes used in the schedule.  

e. Mounting locations for hardware.  

f. Clarification statements or questions.  

g. Catalog cuts and manufacturer’s technical data and instructions.  

3. Vertical schedule format sample:  

  

Heading Number 1 (Hardware group or set number – HW -1)    

            

      (a) 1 Single Door #1 - Exterior from Corridor 101  (b) 90°  (c) RH  

            

        
(d) 3' 0"x7' 0" x 1-3/4" x (e) 20 Minute  (f) WD x  

HM  
    

            

(g) 1   (h)  (i) ea    
(j) Hinges  - (k) 5BB1HW  4.5 x 4.5 NRP (l) ½  

TMS  

(m)  

626  
(n) IVE  

2  
6A 

A  
1 ea    

Lockset - ND50PD x RHO x RH x 10-025 x 

JTMS  
626  SCH  

a. (a) - Single or pair with opening number and location.  (b) - Degree of opening  

(c) - Hand of door(s) (d) - Door and frame dimensions and door thickness.   

(e) - Label requirements if any.  (f) - Door by frame material.  (g) - (Optional) 

Hardware   item line #.  (h) - Keyset Symbol.  (i) - Quantity.  (j) - Product 
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description.  (k) - Product Number.  (l) - Fastenings and other pertinent 

information. (m) - Hardware finish codes per ANSI A156.18.  (n) - 

Manufacture abbreviation.  

D. Make substitution requests in accordance with Division 1.  Substitution requests must be 

made prior to bid date.  Include product data and indicate benefit to the project.  Furnish 

samples of any proposed substitution.    

E. Wiring Diagrams:  Provide product data and wiring and riser diagrams for all electrical 

products listed in the Hardware Schedule portion of this section.  

F. Keying Schedule:  Submit separate detailed schedule indicating clearly how the Owner's 

final instructions on keying of locks has been fulfilled.  

G. Templates for doors, frames, and other work specified to be factory prepared for the 

installation of door hardware.  Check shop drawings of other work to confirm that 

adequate provisions are made for locating and installing door hardware to comply with 

indicated requirements.  

H. Furnish as-built/as-installed schedule with close-out documents, including keying 

schedule and transcript, wiring/riser diagrams, manufacturers’ installation and 

adjustment and maintenance information.  

I. Fire Door Assembly Testing:  Submit a written record of each fire door assembly to the 

Owner to be made available to the Authority Having Jurisdiction (AHJ) for future building 

inspections.  

J. LEED Certification Points:  Submit information and certifications necessary to achieve 

maximum points for LEED certification; coordinate and cooperate with Owner and 

Architect in providing information necessary for required LEED rating.  

1.5  QUALITY ASSURANCE  

A. Obtain each type of hardware (latch and lock sets, hinges, closers, exit devices, etc.) 

from a single manufacturer.  

B. Supplier Qualifications:  A recognized architectural door hardware supplier, with 

warehousing facilities in the project's vicinity, that has a record of successful in-service 

performance for supplying door hardware similar in quantity, type, and quality to that 

indicated for this project and that employs an experienced architectural hardware 

consultant (AHC) who is available to Owner, Architect, and Contractor, at reasonable 

times during the course of the Work, for consultation.  

1. Responsible for detailing, scheduling and ordering of finish hardware.  

2. Meet with Owner to finalize keying requirements and to obtain final instructions in 

writing. To maintain the integrity of patented key systems provide a letter of 

authorization from the specified manufacturer indicating that supplier has 

authorization to purchase the key system directly from the manufacturer.  
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3. Stock parts for products supplied and are capable of repairing and replacing 

hardware items found defective within warranty periods.  

C. Hardware Installer:  Company specializing in the installation of commercial door 

hardware with five years documented experience.  

D. Fire-Rated Openings:  Provide door hardware for fire-rated openings that complies with 

NFPA Standard No. 80 and requirements of authorities having jurisdiction.  Provide only 

items of door hardware that are listed and tested by UL or Warnock Hersey for given 

type/size opening and degree of label.  Provide proper latching hardware, door closers, 

approved-bearing hinges and seals whether listed in the Hardware Schedule or not.  

1. Where emergency exit devices are required on fire-rated doors, (with 

supplementary marking on doors' UL labels indicating "Fire Door to be Equipped 

with Fire Exit Hardware") provide UL label on exit devices indicating "Fire Exit 

Hardware".   

2. Exit Doors:  Operable from inside with single motion without the use of a key or 

special knowledge or effort.  

3. Product packaging to be labelled in compliance with CA Prop 65, Safe Drinking 

Water and Toxic Enforcement Act of 1986.  

1.6  DELIVERY, STORAGE AND HANDLING  

A. Coordinate delivery of packaged hardware items to the appropriate locations (shop or 

field) for installation.  

B. Hardware items shall be individually packaged in manufacturers’ original containers, 

complete with proper fasteners.  Clearly mark packages on outside to indicate contents 

and locations in hardware schedule and in work.   

C. Provide locked storage area for hardware, protect from moisture, sunlight, paint, 

chemicals, etc.  

D. Contractor to inventory door hardware jointly with representatives of hardware supplier 

and hardware installer until each all are satisfied that count is correct.  

1.7  WARRANTY  

A. Provide warranties of respective manufacturers’ regular terms of sale from day of final 

acceptance as follows:  

1. Locksets: Ten (10) years.  

2. Closers:  Thirty (30) years.  

3. All other hardware: Two (2) years.  
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1.8  MAINTENANCE   

A. Maintenance Tools and Instructions:  Furnish a complete set of specialized tools and 

maintenance instructions as needed for Owner's continued adjustment, maintenance, 

and removal and replacement of door hardware.  

1.9  PRE-INSTALLATION CONFERENCE  

A. Convene a pre-installation conference at least one week prior to beginning work of this 

section.  

B. Attendance: Architect, Construction Manager, Contractor, Security Contractor, Hardware 

Supplier, Installer, Key District Personnel, and Project Inspector.  

C. Agenda:   Review hardware schedule, products, installation procedures and coordination 

required with related work.  Review District's keying standards.  

PART 2 - PRODUCTS 2.1  MANUFACTURERS  

 Item  Manufacturer  Acceptable Substitutes  

 Hinges   Ives  Hager, Stanley, McKinney  

Locks, Latches          & Cylinders  Schlage 

 Or Approved Equal  

 Closers    LCN  Or Approved Equal  

Push, Pulls          & Protection Plates  Ives 

 Trimco, BBW, DCI  

 Stops   Ives  Trimco, BBW, DCI  

 Thresholds  Zero  Pemko, National Guard   

 Seals & Bottoms  Zero  Pemko, National Guard  

2.2  MATERIALS  

A. Hinges:   Exterior out-swinging door butts shall be non-ferrous material and shall have 

stainless steel hinge pins.  All doors to have non-rising pins.  

 1.  Hinges shall be sized in accordance with the following:  

 a.  Height:  

1) Doors up to 42" wide:  4-1/2" inches. 2) 

Doors 43" to 48" wide:  5 inches.  

b. Width:   Sufficient to clear frame and trim when door swings 180 

degrees.  
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c. Number of Hinges:  Furnish 3 hinges per leaf to 7'-5" in height.  Add one 

for each additional 2 feet in height.  

2. Furnish non-removable pins (NRP) at all exterior out-swing doors and interior key lock 

doors with reverse bevels.  

B. Continuous Hinges:  As manufactured by Ives, an Allegion Company.  UL rated as 

required.  

C. Heavy Duty Cylindrical Locks and Latches:  Schlage "ND" Series as scheduled with 

"Rhodes" design, fastened with through-bolts and threaded chassis hubs.  

1. Provide cylindrical locksets exceeding the ANSI/BHMA A156.2 Grade 1 

performance standards for strength, security, and durability in the categories 

below:  

2. Abusive Locked Lever Torque Test – minimum 3,100 inch-pounds without gaining 

access  

3. Offset lever pull – minimum 1,600 foot pounds without gaining access 4.  Vertical 

lever impact – minimum 100 impacts without gaining access  

a. Cycle life - tested to minimum 16 million cycles per ANSI/BHMA A156.2 Cycle 

Test with no visible lever sag or use of performance aids such as set screws 

or spacers  

b. UL 10C for 4’-0” x 10’-0” 3-hour fire door.  

5. Cylinders: Refer to “KEYING” article, herein.  

6. Provide solid steel anti-rotation through bolts and posts to control excessive 

rotation of lever.  

7. Provide lockset that allows lock function to be changed to over twenty other 

common functions by swapping easily accessible parts.   

8. Provide locks with standard 2-3/4 inches (70 mm) backset, unless noted otherwise, 

with 1/2 inch latch throw capable of UL listing of 3 hours on a 4’ x 10’ opening.  

Provide proper latch throw for UL listing at pairs.  

9. Provide locksets with separate anti-rotation thru-bolts, and no exposed screws.    

10. Provide independently operating levers with two external return spring cassettes 

mounted under roses to prevent lever sag.  

11. Provide standard ASA strikes unless extended lip strikes are necessary to protect 

trim.  

12. Provide wired electrified options as scheduled in the hardware sets.  

a. 12 through 24 volt DC operating capability, auto-detecting  

b. Selectable EL (fail safe)/EU (fail secure) operating mode via switch on 

chassis  

c. 0.230A (230mA) maximum current draw  

d. 0.010A (10mA) holding current  

e. Modular / “plug in” request to exit switch  

13.  Lever Trim: Solid cast levers without plastic inserts, and wrought roses on both 

sides.    
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D. Closers:   LCN as scheduled.  Place closers inside building, stairs, room, etc.   

1. Door closer cylinders shall be of high strength cast iron construction with double 

heat treated pinion shaft to provide low wear operating capabilities of internal parts 

throughout the life of the installation.  All door closers shall be tested to ANSI/BHMA 

A156.4 test requirements by a BHMA certified testing laboratory.  A written 

certification showing successful completion of a minimum of 10,000,000 cycles 

must be provided.  

2. All door closers shall be fully hydraulic and have full rack and pinion action with a 

shaft diameter of a minimum of 11/16 inch and piston diameter of 1 inch to ensure 

longevity and durability under all closer applications.  

3. All parallel arm closers shall incorporate one piece solid forged steel arms with 

bronze bushings. 1-9/16” steel stud shoulder bolts, shall be incorporated in regular 

arms, hold-open arms, arms with hold open and stop built in.  All other closers to 

have forged steel main arms for strength, durability, and aesthetics for versatility of 

trim accommodation, high strength and long life.  

4. All parallel arm closers so detailed shall provide advanced backcheck for doors 

subject to severe abuse or extreme wind conditions.  This advanced backcheck 

shall be located to begin cushioning the opening swing of the door at approximately 

45 degrees.  The intensity of the backcheck shall be fully adjustable by tamper 

resistant non-critical screw valve.  

5. Closers shall be installed to permit doors to swing 180 degrees.  

6. All closers shall utilize a stable fluid withstanding temperature range of 120 

degrees F. to -30 degrees F. without requiring seasonal adjustment of closer speed 

to properly close the door.  

7. Provide the manufactures drop plates, brackets and spacers as required at narrow 

head rails and special frame conditions.  NO wood plates or spacers will be 

allowed.  

8. Maximum effort to operate closers shall not exceed 5 lbs., such pull or push effort 

being applied at right angles to hinged doors.  Compensating devices or automatic 

door operators may be utilized to meet the above standards.  When fire doors are 

required, the maximum effort to operate the closer may be increased but shall not 

exceed 15 lbs.  when specifically approved by fire marshal.  All closers shall be 

adjusted to operate with the minimum amount of opening force and still close and 

latch the door.  These forces do not apply to the force required to retract latch bolts 

or disengage other devices that hold the door in a closed position. Per 

11B404.2.8.1, door shall take at least 5 seconds to move from an open position of 

90 degrees to a position of 12 degrees from the latch jamb.  E. Door Stops:   

1. Unless otherwise noted in Hardware Sets, provide wall type with appropriate 

fasteners.  Where wall type cannot be used, provide floor type.  If neither can be 

used, provide overhead type.  

2. Do not install floor stops more than four (4) inches from the face of the wall or 

partition (CBC Section 11B-307).  

3. Overhead stops shall be made of stainless steel and non-plastic mechanisms and 

finished metal end caps.  Field-changeable hold-open, friction and stop-only 

functions.  
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F. Protection Plates:  Fabricate either kick, armor, or mop plates with four beveled edges.  

Provide kick plates 10" high and 2" LDW.  Sizes of armor and mop plates shall be listed 

in the Hardware Schedule.  Furnish with machine or wood screws of bronze or stainless 

to match other hardware.  

G. Thresholds:  As Scheduled and per details.  

1. Thresholds shall not exceed 1/2" in height, with a beveled surface of 1:2 maximum 

slope.  

2. Set thresholds in a full bed of butyl-rubber or polyisobutylene mastic sealant 

complying with requirements in Division 7 “Thermal and Moisture Protection”.  

3. Use ¼” fasteners, red-head flat-head sleeve anchors (SS/FHSL).  

4. Thresholds shall comply with CBC Section 11B-404.2.5. H.  Seals:   

Provide silicone gasket at all rated and exterior doors.  

1. Fire-rated Doors, Resilient Seals: UL10C Classified complies with NFPA 80 & 

NFPA 252.  Coordinate with selected door manufacturers' and selected frame 

manufacturers' requirements.   

2. Fire-rated Doors, Intumescent Seals: Furnished by selected door manufacturer.  

Furnish fire-labeled opening assembly complete and in full compliance with UL10C 

Classified complies with NFPA 80 & NFPA 252.  Where required, intumescent seals 

vary in requirement by door type and door manufacture -- careful coordination 

required.    
3. Smoke & Draft Control Doors, Provide UL10C Classified complies with NFPA 80 & 

NFPA 252 for use on “S” labeled Positive Pressure door assemblies.  

I. Door Shoes & Door Top Caps:  Provide door shoes at all exterior wood doors and top caps 

at all exterior out-swing doors.  

2.3  KEYING  

A. Furnish a Proprietary Schlage masterkey system as directed by the owner or architect.  

Key system to be designated and combinated by the Schlage Master Key Department 

even if pinned by the Authorized Key Center, Authorized Security Center or a local 

authorized commercial dealer.  

B. A detailed keying schedule is to be prepared by the owner and/or architect in consultation 

with a representative of Allegion or an Authorized Key Center or Authorized Security 

Center.  Each keyed cylinder on every keyed lock is to be listed separately showing the 

door #, key group (in BHMA terminology), cylinder type, finish and location on the door.  

C. Extend the original Schlage masterkey system established for Peter J Shields 

Elementary School.  

D. Furnish all cylinders in the Schlage conventional style except the exit device and 

removable mullion cylinders which will be supplied in Schlage Full Size Interchangeable 

Core (FSIC). Pack change keys independently (PKI).  

E. Furnish construction keying for doors requiring locking during construction.                
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F. Furnish all keys with visual key control.   

1. Stamp key “Do Not Duplicate”.  

2. Stamp (BHMA) key symbol on key.  

G. Furnish all cylinders with visual key control.      

1. Stamp (BHMA) key symbol on side of cylinder (CKC). H.  Furnish 

mechanical keys as follows:  

1. Furnish 2 cut change keys for each different change key code.  

2. Furnish 1 uncut key blank for each change key code.  

3. Furnish 6 cut masterkeys for each different masterkey set.  

4. Furnish 3 uncut key blanks for each masterkey set.  

5. Furnish 2 cut control keys cut to the top masterkey for permanent I/C cylinders.  

6. Furnish 1 cut control key cut to each SKD combination.  

I. Furnish Schlage Padlocks and the cylinders to tie them into the masterkey system for 

gates, storage boxes, utility valve security, roof hatches and roll-up doors keyed as 

directed in the keying schedule.  

1. Furnish KS43G3200 padlock for use with FSIC Schlage cylinders.  Furnish 23-030 

(Classic / Everest) or 20-740 (PrimusXP) with above.  

J. Furnish one Schlage cabinet lock for each cabinet door or drawer so designated on the 

drawings or keying schedule to match the masterkey system.  

1. Furnish CL100PB for use with non-I/C Schlage cylinders.  

2. Furnish CL77R for use with FSIC Schlage cylinders.  

2.4  FINISHES  

A. Generally to be satin chrome US26D (626 on bronze and 652 on steel) unless otherwise 

noted.  

B. Furnish push plates, pull plates and kick or armor plates in satin stainless steel US32D 

(630) unless otherwise noted.  

C. Door closers shall be powder-coated to match other hardware, unless otherwise noted.  

D. Aluminum items to be finished anodized aluminum except thresholds which can be 

furnished as standard mill finish.  

2.5  FASTENERS  

A. Screws for strikes, face plates and similar items shall be flat head, countersunk type, provide 

machine screws for metal and standard wood screws for wood. B. Screws for butt hinges shall 

be flathead, countersunk, full-thread type.  
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C. Fastening of closer bases or closer shoes to doors shall be by means of sex bolts and 

spray painted to match closer finish.  

D. Provide expansion anchors for attaching hardware items to concrete or masonry.  

E. All exposed fasteners shall have a phillips head.  

F. Finish of exposed screws to match surface finish of hardware or other adjacent work.  

G. All Exit Devices and Lock Protectors shall be fastened to the door by the means of sex 

bolts or through bolts.  

PART 3 - EXECUTION 3.1  INSPECTION  

A. Verify that doors and frames are square and plumb and ready to receive work and 

dimensions are as instructed by the manufacturer.  

B. Beginning of installation means acceptance of existing conditions.  

C. Fire-Rated Door Assembly Inspection:  Upon completion of the installation, all fire door 

assemblies shall be inspected to confirm proper operation of the closing device and 

latching device and that only the manufacturer’s furnished fasteners are used for 

installation and that it meets all criteria of a fire door assembly per NFPA 80 (Standard 

for Fire Doors and Other Opening Protectives) 2018 Edition.  A written record shall be 

maintained and transmitted to the Owner to be made available to the Authority Having 

Jurisdiction (AHJ). The inspection of the swinging fire doors shall be performed by a 

certified FDAI (Fire Door Assembly Inspector) with knowledge and understanding of the 

operating components of the type of door being subjected to the inspection.  The record 

shall list each fire door assembly throughout the project and include each door number, 

an itemized list of hardware set components at each door opening, and each door 

location in the facility.  

3.2  INSTALLATION  

A. Install hardware in accordance with manufacturer's instructions and requirements of DHI.  

B. Use the templates provided by hardware item manufacturer.  

C. Mounting heights for hardware shall be as recommended by the Door and Hardware 

Institute.  Operating hardware will to be located between 34" and 44" AFF.    

D. Set units level, plumb and true to line and location.  Adjust and reinforce the attachment 

substrate as necessary for proper installation and operation.  

E. Drill and countersink units that are not factory-prepared for anchorage fasteners.  Space 

fasteners and anchors in accordance with industry standards.  

F. Set thresholds for exterior doors in full bed of butyl-rubber sealant.  
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G. If hand of door is changed during construction, make necessary changes in hardware at 

no additional cost.  

3.3  ADJUST AND CLEAN  

A. Adjust and check each operating item of hardware and each door, to ensure proper 

operation or function of every unit.  Replace units which cannot be adjusted to operate 

freely and smoothly as intended for the application made.  

B. Clean adjacent surface soiled by hardware installation.  

C. Final Adjustment:  Wherever hardware installation is made more than one month prior to 

acceptance or occupancy, return to that work area and make final check and adjustment 

of all hardware items in such space or area.  Clean operating items as necessary to 

restore proper function and finish of hardware and doors.  Adjust door control devices to 

compensate for final operation of heating and ventilating equipment.  

D. Instruct Owner's Personnel in proper adjustment and maintenance of hardware finishes, 

during the final adjustment of hardware.  

E. Continued Maintenance Service:  Approximately six months after the completion of the 

project, the Contractor accompanied by the Architectural Hardware Consultant, shall 

return to the project and re-adjust every item of hardware to restore proper functions of 

doors and hardware.  Consult with and instruct Owner's personnel in recommended 

additions to the maintenance procedures.  Replace hardware items which have 

deteriorated or failed due to faulty design, materials or installation of hardware units.  

Prepare a written report of current and predictable problems (of substantial nature) in the 

performance of the hardware.  

3.4  HARDWARE LOCATIONS  

A. Conform to CCR, Title 24, Part 2; and ADAAG; and the drawings for access-compliant 

positioning requirements for the disabled.  

3.5  FIELD QUALITY CONTROL  

A. Contractor is responsible for providing the services of an Architectural Hardware Consultant 

(AHC) or a proprietary product technician to inspect installation and certify that hardware 

and its installation have been furnished and installed in accordance with manufacturers’ 

instructions and as specified herein.   

3.6  SCHEDULE  

A. The items listed in the following schedule shall conform to the requirements of the 

foregoing specifications.  

B. While the hardware schedule is intended to cover all doors, and other movable parts of 

the building, and establish type and standard of quality, the contractor is responsible for 

examining the Plans and Specifications and furnishing proper hardware for all openings 

whether listed or not.  If there are any omissions in hardware groups in regard to regular 
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doors they shall be called to the attention of the Architect prior to bid opening for 

instruction; otherwise, list will be considered Complete.  No extras will be allowed for 

omissions.  

    

C. The Door Schedule on the Drawings indicates which hardware set is used with each 

door.  

Manufacturers Abbreviations (Mfr.)  

 IVE  =  Ives  Hinges, Pivots, Bolts, Coordinators, Dust  

Proof Strikes, Push Pull & Kick Plates, Door 

Stops & Silencers  

 LCN  =  LCN  Door Closers  

 SCH  =  Schlage Lock Company  Locks, Latches & Cylinders  

 ZER  =  Zero International  Thresholds, Gasketing & Weather-stripping  

  

HARDWARE GROUP NO. 01  

  

1  EA   CONT. HINGE  112HD  628  IVE  

1  EA   PANIC HARDWARE  CD-PA-AX-98-NL-OP-110MD  626  VON  

1  EA   MORTISE CYLINDER  20-001 114 XQ11-949  626  SCH  

1  EA   RIM CYLINDER  20-057-ICX  626  SCH 1  EA   FSIC CORE  23-

030  626  SCH  

1  EA   90 DEG OFFSET PULL  8190HD 12" O  630  IVE  

1  EA   SURFACE CLOSER  4040XP EDA  689  LCN  

1  EA   FLOOR STOP  FS18L  BLK  IVE  

1  EA   DOOR SWEEP  39A  A  ZER  

1  EA   THRESHOLD  PER DETAIL  AL  ZER  

1  EA   CONT. HINGE  112HD  628  IVE  

  

HARDWARE GROUP NO. 02  

  

3  EA  HINGE  5BB1HW 4.5 X 4.5  652  IVE  

1  EA  PASSAGE SET  ND10S RHO  626  SCH  

1  EA  SURFACE CLOSER  4040XP EDA MC  689  LCN  

@P101B ONLY  

1  EA  SURFACE CLOSER  4040XP SCUSH MC  689  LCN  

@P101C ONLY  

1  EA  KICK PLATE  8400 10" X 2" LDW B-CS  630  IVE 1  EA  MOP PLATE 

 8400 4" X 2" LDW B-CS  630  IVE  

1  EA  WALL STOP  WS401/402CCV  626  IVE  

@P101B ONLY  

1  EA  GASKETING  188SBK PSA  BK  ZER  

  

    

  

HARDWARE GROUP NO. 03  
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3 EA   HW HINGE  5BB1HW 4.5 X 4.5 NRP  630  IVE  

1 EA   CLASSROOM  B662P  626  SCH  

DEADBOLT  

1 EA   PUSH PLATE  8200 6" X 16"  630  IVE  

1 EA   PULL PLATE  8302 8" 4" X 16"  630  IVE  

1 EA   SURFACE CLOSER  4040XP  689  LCN  

1 EA   KICK PLATE  8400 10" X 2" LDW B4E  630  IVE  

1 EA   WALL STOP  WS407CCV  630  IVE  

1 EA   DOOR SWEEP  154A  A  ZER  

1 EA   THRESHOLD  PER DETAIL  AL  ZER  

END OF SECTION  
  
p:\saclegacy\docs\1571 fcusd gold ridge elementary school mod\4.06 projman\08 7100 door hardware.pdf.docx 
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PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Wall louvers and frames. 

1.2 RELATED REQUIREMENTS 

A. Section 07 9200, Joint Sealants. 

B. Section 09 2423, Portland Cement Plastering. 

C. Section 09 2900, Gypsum Board. 

D. Section 09 9100, Painting. 

E. Division 23, Heating, Ventilating, and Air-Conditioning (HVAC); louvers connected to 
ductwork. 

1.3 REFERENCES AND STANDARDS 

A. California Building Code (CBC), edition as noted on the Drawings, as adopted by the 
California Division of the State Architect (DSA). 

B. California Green Building Standards Code (CAL Green), edition as noted on the 
Drawings, as adopted by the California Division of the State Architect (DSA). 

1.4 ADMINISTRATIVE REQUIREMENTS 

A. Submittal Procedures: 

1. Action Submittals and Informational Submittals shall be submitted in accordance 
with Section 01 3300, Submittal Procedures. 

2. Closeout Submittals shall be submitted in accordance with Section 01 7700, 
Closeout Procedures. 

1.5 ACTION SUBMITTALS 

A. Shop Drawings:  Incorporate key plans, elevations, sections and details showing profiles, 
angles and spacing of louver blades and frames, unit dimensions related to wall 
openings and construction, anchorage details and locations. Show all parts, connections, 
anchorages, and adjacent materials, fully dimensioned and noted. 

B. Manufacturer's Data:  Submit list and complete descriptive data of all products proposed 
for use. Include manufacturer's specifications, published warranty or guarantee, 
installation instructions, and maintenance instructions. 



LOUVERS AND VENTS 
SECTION 08 9000 
R231571X00 
 

2 

1.6 INFORMATIONAL SUBMITTALS 

A. Quality Control:  Manufacturer's certification that wall louvers comply with requirements 
and are licensed to bear the AMCA seal, based on tests made according to AMCA 500 
and complying with AMCA's Certified Ratings Program. 

B. Sample of manufacturers’ warranty. 

1.7 CLOSEOUT SUBMITTALS 

A. Warranty/Guarantee: Submit executed warranty and subcontractor’s guarantee. 

1.8 QUALITY ASSURANCE 

A. Use only new materials and products, unless existing materials or products are 
specifically shown otherwise on the Drawings to be salvaged and re-used. 

B. Single-Source Responsibility:  Use materials and products of one manufacturer 
whenever possible. 

C. Materials, components, assemblies, workmanship and installation are to be observed by 
the Owner's Project Inspector.  Work not so inspected is subject to uncovering and 
replacement. 

1.9 DELIVERY, STORAGE AND HANDLING 

A. Deliver undamaged products to job in manufacturer's sealed containers and/or original 
bundles with tags and labels intact. 

B. Store materials in protected, dry conditions off of ground and in areas so as to not 
interfere with the progress of the work. 

C. Transport, store and handle in strict accord with the manufacturer's written 
recommendations. 

1.10 FIELD CONDITIONS 

A. Make and be responsible for all field dimensions necessary for proper fitting and 
completion of work. 

B. Verify that field measurements are as indicated on shop drawings.  Report discrepancies 
to Architect before proceeding. 

C. Coordinate with installation of exterior wall finish. 

1.11 WARRANTY 

A. Manufacturer: In addition to the Contractor’s and Subcontractor’s Guarantee, furnish 
Owner with manufacturer’s fully executed written warranty for the louver finishes against 
defects in materials and workmanship for a period of 10 years. 
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PART 2 - PRODUCTS 

2.1 DESIGN AND PERFORMANCE CRITERIA 

A. Structural Design: 

1. Manufacturer shall design and furnish supports required to withstand a wind force 
of not less than 25 pounds per square foot. 

2. Louvers larger than 72 inches wide x 144 inches high or 144 inches wide x 72 
inches high will be fabricated and installed in multiple sections. 

B. Louvers shall meet requirements for HEVAC Certification for architectural louvers. 

C. Louver blades, frames, mullions and anchorages shall be demonstrated to withstand the 
specified wind design load. 

D. Louvers shall be furnished with insect screen, supports, installation hardware and 
finishes as specified and as required for a complete installation. 

2.2 MANUFACTURED UNITS 

A. Fixed Wall Louvers:  All welded, extruded aluminum, stationary, drainable head frame, 
architectural blade louver; Type K609HP, as manufactured by The Airolite Company, 
LLC, Schofield, WI, 715-841-8757 as specified, Construction Specialties Inc. (C/S), 
Greenheck Louvers, Ruskin Manufacturing, or equal. 

1. Material:  Extruded aluminum, Alloy 6063-T5. 

2. Frame Depth:  4 inches. 

3. Frame Thickness:  0.081-inch. 

4. Blade Thickness:  0.081-inch. 

5. Blade Angle:  30 degrees. 

6. Percent Free Area:  53 percent. 

7. Mullions:  Concealed 

8. Corners:  Mitered. 

9. Provide with manufacturer’s optional offset flange for installation at framed wall 
locations. 

B. Insect Screen:  16-x-18-mesh aluminum, interior mounted in a rewirable extruded-
aluminum frame complete with required supports and installation hardware. 

1. Frame Finish:  To match louvers. 

2. Mounting:   Attach to louvers with stainless steel screws, approximately 18 inches 
on center. 

2.3 FABRICATION 

A. Shop-fabricate louvers in such a manner as to comply with requirements indicated for 
design, dimensions, materials, joinery, and performance. 
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B. Maintain equal blade spacing. 

C. Frame:  Channel shape with mechanically fastened corner joints. 

D. Intermediate Mullions:  Extruded aluminum, concealed, profile to suit louver frame. 

E. Assemble louvers by welding. 

F. Install vertical stiffener assemblies between blades, spacing as recommended by 
manufacturer. 

2.4 FINISH 

A. Exposed Aluminum: 

1. Primer:  Manufacturer’s standard epoxy prime coat. 

2. Finish Coat:  Manufacturer’s standard high performance PVDF coating complying 
with AAMA 2605, with not less than 70 percent resin [Anodized; Architectural 
Class I conforming to AAMA 611]. 
a. Color:  To be selected by Architect. 

B. Screening:  Black. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Prior to installation of the work of this Section, carefully examine 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. Ensure that openings are free of irregularities that would interfere with installation. 

D. Check openings so as to assure that dimensions conform to Drawings. 

E. In the event of discrepancy, immediately notify Architect.  Do not proceed in discrepant 
areas until discrepancies have been fully resolved. 

3.2 INSTALLATION 

A. Install louver assembly level and plumb as indicated on Drawings and in accordance 
with manufacturer’s written installation instructions and recommendations. 

B. Install flashings and align louver assembly so as to ensure moisture shed from flashings 
and diversion of moisture to exterior.  Coordinate installation with installation of head and 
sill flashing as specified in Section 07 6200, Sheet Metal Flashing and Trim. 

C. Seal louver assembly perimeter interior and exterior with sealant specified in Section 
07 9200, Joint Sealants. 
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3.3 ADJUSTING AND CLEANING 

A. After initial examination, remove labels, protective film, and other foreign materials from 
aluminum surfaces. 

B. Thoroughly wash surfaces and clean metalwork of smears, spots, other markings and 
foreign material.  Leave work in neat, clean, acceptable condition.  Replace damaged 
parts and surfaces which have imperfections. 

3.4 PROTECTION 

A. Protect work and materials of this Section prior to and during installation, and protect the 
installed work and materials of other trades. 

B. 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. 

END OF SECTION 

p:\saclegacy\docs\1571 fcusd gold ridge elementary school mod\4.06 projman\08 9000_louvers and vents.docx 
Last Updated:  June 8, 2022 
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PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Gypsum board, including finishing. 

2. Metal accessories. 

1.2 RELATED REQUIREMENTS 

A. Section 01 6116, Volatile Organic Compound (VOC) Restrictions; for VOC limits 
pertaining to adhesives, sealants, fillers, primers, and coatings. 

B. Section 01 8113, Sustainable Design Requirements, for CAL-Green general 
requirements and procedures. 

C. Section 07 2100, Board and Blanket Insulation. 

D. Section 07 9200, Joint Sealants. 

E. Section 08 1113, Hollow Metal Doors and Frames. 

F. Section 08 3113, Access Doors and Frames. 

G. Section 09 9100, Painting. 

H. Division 22, 23 and 26, Related Mechanical and Electrical Work. 

1.3 REFERENCES AND STANDARDS 

A. California Building Code (CBC), edition as noted on drawings, as adopted by the 
California Division of the State Architect (DSA). 

B. California Green Building Standards Code (CAL Green), edition as noted on drawings, 
as adopted by the California Division of the State Architect (DSA). 

C. ASTM International (ASTM): 

1. C11:  Standard Terminology Relating to Gypsum and related Building Materials 
and Systems. 

2. C473: Standard Test Methods for Physical Testing of Gypsum Panel Products. 

3. C475/C475M:  Specification for Joint Treatment Materials for Gypsum Wallboard 
Construction. 

4. C557:  Specification for Adhesives for Fastening Gypsum Wallboard to Wood 
Framing. 

5. C840:  Standard Specification for Application and Finish of Gypsum Board. 

6. C1047:  Specification for Accessories for Gypsum Wallboard and Gypsum Veneer 
Base. 
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7. C1177/C1177M:  Specification for Joint Treatment Materials for Gypsum 
Wallboard Construction. 

8. C1396:  "Specification for Gypsum Board. 

9. C1629/C1629M:  Standard Classification for Abuse-Resistant Nondecorated 
Interior Gypsum Panel Products and Fiber-Reinforced Cement Panels. 

10. D3273:  Standard Test Method for Resistance to Growth of Mold on the Surface 
of Interior Coatings in an Environmental Chamber. 

11. E84:  Standard Test Method for Surface Burning Characteristics of Building 
Materials. 

12. E119:  Method for Fire Tests of Building Construction and Materials. 

D. Gypsum Association (GA): 

1. GA-600:  Gypsum Fire Resistance Design Manual. 

2. GA-214:  Recommended Levels of Finish for Gypsum Board, Glass Mat & Fiber-
Reinforced Gypsum Panels. 

3. GA-216:  Application and Finishing of Gypsum Panel Products. 

E. Underwriters Laboratories (UL):  Fire Resistance Directory. 

1.4 DEFINITIONS 

A. Gypsum Board Construction Terminology:  Refer to ASTM C11 for definitions of terms 
for gypsum board construction not defined in this Section or in other referenced 
standards. 

1.5 ADMINISTRATIVE REQUIREMENTS 

A. Submittal Procedures: 

1. Action Submittals and Informational Submittals shall be submitted in accordance 
with Section 01 3300, Submittal Procedures. 

2. Closeout Submittals shall be submitted in accordance with Section 01 7700, 
Closeout Procedures. 

3. Sustainable Design Submittals shall comply with the additional requirement of 
Section 01 8113, Sustainable Design Requirements. 

B. Coordinate work to avoid delays and interference with work of mechanical, electrical and 

other trades. 

1.6 ACTION SUBMITTALS 

A. Product Data:  Submit list and complete descriptive data of all products proposed for 
use.  Include manufacturer's specifications, published warranty or guarantee, installation 
instructions, and maintenance instructions. 

B. Samples:  Submit sample for each type of finish texture to Architect for review. 
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1.7 INFORMATIONAL SUBMITTALS 

A. Sustainable Design: 

1. General: 

a. Submit information necessary to establish and document compliance with 
the California Green Building Standards Code. 

b. Sustainable design submittals are in addition to other submittals. 

2. The following information shall be provided: 

a. Adhesives and Sealants: Evidence of compliance that products meet 
maximum VOC content limits specified in Section 01 6116. 

b. Paints and Coatings: Evidence of compliance that products meet maximum 
VOC content limits specified in Section 01 6116. 

B. Statement of installer qualifications, if requested by Architect. 

1.8 QUALITY ASSURANCE 

A. Use only new materials and products. 

B. Use materials and products of one manufacturer whenever possible. 

C. Materials, components, assemblies, workmanship and installation are to be observed by 
the Owner's Project Inspector.  Work not so inspected is subject to uncovering and 
replacement. 

D. Workmanship shall be of highest quality.  Joints, corners, screws and nail heads shall 
be finished with long tapered finish, smooth and even in texture.  Surfaces shall be 
prepared to receive paint finish. 

1.9 DELIVERY, STORAGE AND HANDLING 

A. Deliver undamaged products to job in manufacturer's sealed containers and/or original 
bundles with tags and labels intact. 

B. Store materials in protected, dry conditions off of ground and in areas so as to not 
interfere with the progress of the work. 

C. Transport, store and handle in strict accord with the manufacturer's written 
recommendations.  Materials are to be neatly stacked flat, avoiding undue sag or 
damaged to board surfaces or edges. 

1.10 FIELD CONDITIONS 

A. Do not install wallboard or joint compounds when building temperature is below 55 
degrees F or if proper ventilation is not provided to eliminate excessive moisture from 
building. 
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PART 2 - PRODUCTS 

2.1 DESIGN AND PERFORMANCE CRITERIA 

A. Fire-Resistance-Rated Assemblies:  For fire-resistance-rated assemblies, provide 
materials and install wallboard assembly identical to those tested in assembly indicated 
according to ASTM E119 by an independent testing agency. 

B. Sustainable Design: 

1. VOC emissions for field-applied adhesives, sealants, and sealant primers must 
comply with limits specified in Section 01 6116. 

2. VOC emissions for field-applied paints and coatings must comply with limits 
specified in Section 01 6116. 

2.2 INTERIOR GYPSUM BOARD PANELS 

A. Gypsum Wallboard:  ASTM C1396 Type "X" fire rated with UL label; USG “Sheetrock 
Firecode,” Georgia-Pacific “Fireguard Gypsum Board Type X”, National Gypsum “Board 
Gold Bond Fire-Shield,” or equal. 

1. Thickness:  5/8 inch unless otherwise shown. 

2. Long Edges:  Tapered and featured (rounded or beveled) for prefilling. 

3. Locations of Use:  Walls except as otherwise noted. 

B. Moisture and Mold-Resistant Gypsum Wallboard:  ASTM C1396 Type "X" fire rated with 
UL label; USG “Sheetrock Mold Tough Firecode Core,” or equal. 

1. Thickness:  5/8 inch unless otherwise shown. 

2. Long Edges:  Tapered and featured (rounded or beveled) for prefilling. 

3. Mold Resistance:  10 on scale of 10 when tested in accordance with ASTM D3273. 

4. Moisture Resistance:  The average water absorption for panels shall not exceed 5 
percent by weight after two-hour immersion when tested in accordance with ASTM 
C473. 

5. Locations of Use: 

a. Walls at restrooms, shower rooms, toilet rooms, locker rooms, janitor closets, 
kitchens, where wall will receive FRP finish, and other locations as shown. 

b. Do not use behind ceramic tile. 

c. See Section 09 3000, Tiling, for ceramic tile backing. 

6. Limitations: 

a. Avoid exposure to sustained temperatures exceeding 125 degrees F. 

b. Avoid exposure to excessive, repetitive or continuous moisture before, 
during and after installation.  Eliminate sources of moisture immediately. 

c. Not suitable for use as a substrate for tile in wet areas such as tubs and 
showers, gang showers and other areas subject to direct water exposure. 

C. Impact and Mold Resistant Gypsum Wallboard:  ASTM C1629 and ASTM E119, Type 
“X” fire rated with UL label; USG “Mold Tough VHI Firecode Core Panels,” National 
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Gypsum “Hi-impact XP,” and CertainTeed “AirRenew Extreme Impact with M2Tech,” or 
equal. 

1. Thickness:  5/8 inch unless otherwise shown. 

2. Long Edges:  Tapered and featured (rounded or beveled) for prefilling. 

2.3 ACCESSORIES 

A. Concealed Metal Accessories:  Electrogalvanized, conforming to ASTM C1047. 

1. Corner Beads: 1-1/4 inch x 1-1/4 inch Cornerbead by Clinch-On Cornerbead 
Company, or equal, size. 

2. Casing Bead:  USG Series No. 200-B, or accepted qual. 

3. Exposed Edge Trim:  USG Series No. 200-A with back flange or equal. 

4. Metal Furring Channels:  USG Metal Furring Channels, Dale FC-7/8, Gold Bond 
Furring Channel or equal 7/8 inch deep x 1-1/4 inch face width resilient metal 
furring channel. 

5. Expansion Joint:  USG No. 093 Control Joint, Gold Bond E-Z Expansion Joint, or 
equivalent product by Beadex, Domtar, or equal. 

6. Others as indicated on the Drawings and as recommended by reference 
standards. 

B. Fasteners: 

1. Screws: 

a. Gypsum wallboard to wood, use 1-1/4 inch length, bugle head.  Second layer 
of gypsum wallboard to wood use 2 inch length. 

b. Gypsum wallboard to metal studs or furring channels, use 1 inch length Hi-Lo 
type S, bugle head for 20 gauge or less and 1-1/8 inch length Hi-Lo type S, 
bugle head for studs greater than 20 gauge.  Second layer of gypsum 
wallboard to metal studs or furring channels use 2 inch length. 

2. Other fastener types as required and recommended by gypsum wallboard 
manufacturer, applicable CBC requirements, and in accordance with the specified 
standards. 

3. Spacing shall be in accordance with the CBC. 

C. Joint System Materials: Conform to ASTM C475. 

1. Tape:  USG Sheetrock Brand Joint Tape, or equal. 

2. Joint compound:  USG Sheetrock Brand Joint Compound - Taping, or equal. 

3. Joint finishing compound:  USG Sheetrock Brand Joint Compound - Topping, or 
equal. 

D. Sealants: 

1. Interior Wall Sealant:  Highly elastic, water-based compound, non-bleeding, non-
staining, pumpable and easily applied in beads, and specifically formulated for 
acoustical sealing; Tremco Acoustical Sealant, Presstite 579.64; or equal. 
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2. Acoustical Sealants: 

a. Non-Rated Conditions: USG "Sheetrock Acoustical Sealant," Tremco 
“Acoustical Sealant,” Henry's "Sound Control Sealant" No. 413, or equal 
conforming to ASTM C919 or equivalent. 

b. Fire-Rated Partition Perimeter Conditions: USG "Sheetrock Acoustical 
Sealant," Jaco “Fire and Draft Sealer,” or equal. 

E. Adhesives: 

1. Laminating Adhesive:  As recommended by gypsum board manufacturer for 
laminating gypsum board together in fire-rated construction. 

2. Application to Wood Framing:  Certified in accordance with ASTM C557. 

3. Adhesives shall comply with required VOC regulations. 

F. Primer/sealer: As specified in Section 09 9100, Painting. 

G. Spray-on Texture Coating:  USG "Texture XII Drywall Surfacer," or equal. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Check framing for accurate spacing and alignment.  Surfaces shall be checked for 
surface damage, defects or uneven walls.  Uneven walls shall mean those that are not 
straight, plumb or of even true plane 

B. Verify that spacing of installed framing does not exceed maximum allowable for 
thickness of gypsum board to be used. 

C. Unacceptable conditions shall be corrected prior to application gypsum board. 

3.2 INSTALLATION OF GYPSUM BOARD 

A. General:  Comply with ASTM C840, GA-216, and CBC.  Where UL designs are indicated 
on the Drawings for fire-rated partitions, comply with UL requirements, except where 
exceeded by other requirements. 

B. Board Arrangement Layout:  Conform to layouts and requirements indicated; use long 
boards to restrict joints to minimum.  Conditions met and not covered by the Drawings 
and Specifications shall be resolved in conformity with best practice of trade. 

C. Joints:  Butt sheets loosely together with tapered edges always placed together (butt 
edges placed next to tapered edges are not permitted).  Sand or kerf cut edges and mill 
ends to provide smooth jointing on exposed face.  Stagger end joints.  Shim wallboard 
on wood framing to get even joints without offsets. 

D. Fasteners:  Place fasteners no less than 3/8 inch from edges of boards.  Install fasteners 
with heads dimpled slightly below surface; do not cut through paper.  Use crown face 
hammers for driving nails and approved power tools for self drilling screws.  Fasten 
gypsum wallboard to bearings as follows: 
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1. Ceilings, Non-rated:  Screws 12 inches on center. 

2. Walls, Non-rated:  Screws 12 inches on center. 

3. Ceilings, One-hour Rated:  Base layer, screws 12 inches on center; Face layer, 
screws 8 inches on center. 

4. Walls, One-hour Rated:  Screws 8 inches on center at edge bearings, 12 inches 
on center at field bearings. 

E. Ceilings:  Place boards with long dimension at right angles to supports and end joint 
occurring over supports.  On fire-rated ceilings butted end joints may be placed between 
supports and reinforced on upper side with 8 inch wide wallboard back up strips set in 
approved adhesive.  Place perimeters of ceilings and edges of openings over solid 
bearing members. 

F. Partitions:  Place boards with long dimensions either vertical or horizontal (but not 
combination of both) on studs.  Stagger vertical joints on opposite sides of partitions.  
Locate joints at least 12 inches from jambs of openings.  Keep end joints to minimum. 

G. Cutting and scribing:  Cut neatly to fit around outlets, switch boxes and other protrusions, 
using keyhole saw or specially designed cutting tool for opening of exact shape and size 
needed. 

H. Trim:  Edge exterior corners with specified bead set to true plumb line.  Where board 
joins or abuts a material other than gypsum board, cover end of board with specified 
metal casing, leaving joint sufficient for installation of sealant.  Attach trim with nails at 
wood studs at 9 inches on center each flange, and type S-12 screws at steel studs at 9 
inch on center each flange.  No clenching allowed. 

I. Interior Wall Sealant:  At interior partitions, use double bead of specified material.  Install 
at floors, wall intersections, where walls abut other materials and at electrical boxes.  
Apply in accord with manufacturer's printed directions. 

J. Fixture Enclosures:  Provide 1 hour enclosures of 5/8 inch thick UL labeled gypsum 
board around fixtures in one hour fire rating ceilings. 

K. Gypsum Board Inserts for Suspended Grid Ceiling:  Cut gypsum board panels for snug 
fit in ceiling grid.  Apply metal casing beads to all edges, mitered at corners, and deliver 
to painting contractor for painting before installation under Section 09 9100, Painting. 

3.3 FINISHING 

A. Level of Finishes:  In accordance with GA-214. 

1. General: 

a. Finish joints, screw/nail heads or fastener depressions, applied metal trim 
and surface blemishes, applying tape and compounds in strict accord with 
manufacturer's printed directions. 

b. Exposed wallboard shall be finished and sanded as necessary to provide 
flat, smooth surface ready for decoration and the Finish Levels noted below. 

c. Primer/sealer, where indicated, is in addition to first coat of primer/sealer in 
Section 09 9100, Painting. 
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2. Level 2 Finish:  Provide where the gypsum wallboard will be covered by fiberboard 
base/tackboard panels or wall-fastened casework to match existing.  

3. Level 3 Finish:  Provide for finishes with medium to heavy textures. Provide one 
coat of drywall primer/sealer at prepared surfaces prior to application of final finish 
to match existing. 

4. Level 4 Finish:  Provide for gypsum wallboard surfaces when light textures, wall 
coverings, or a smooth finish with stipple paint is specified, and as scheduled on 
the Drawings.  Not to be used with gloss, semi-gloss, enamel, or non-textured flat 
paints.  Provide one coat of drywall primer/sealer at prepared surfaces prior to 
application of final finish to match existing. 

5. Level 5 Finish:  Provide for gypsum wallboard surfaces with non-textured finishes, 
and as scheduled on the Drawings, unless otherwise noted to match existing. 

B. Spray Texture Coat:  Apply at exposed gypsum wall board and plaster surfaces not 
scheduled for a smooth finish. 

1. Unless otherwise specified or scheduled, apply the single-coat spray texture to all 
surfaces in a degree of texture approved by the Architect to match approved 
sample.  No texture shall be applied until approved in writing by the Architect. 

2. Finish Texture:  Spray texture shall be as follows, unless otherwise noted. 

a. Walls: Light texture, Level 4 finish required where indicated. Medium texture, 
Level 3 finish required. Medium spray splatter texture, Level 3 finish required. 
Light spray splatter texture, Level 4 finish required where indicated. Splatter 
knockdown texture, Level 3 finish required. Orange peel texture, Level 4 
finish required. Sand texture, Level 4 finish to match existing. 

b. Ceilings: Light texture, Level 4 finish required where indicated. Medium 
texture, Level 3 finish required. Medium spray splatter texture, Level 3 finish 
required. Light spray splatter texture, Level 4 finish required where indicated. 
Splatter knockdown texture, Level 3 finish required. Orange peel texture, 
Level 4 finish. Sand texture, Level 4 finish to match existing. 

3.4 ADDITIONAL INSTALLATION REQUIREMENTS 

A. Accessories and Light Fixture Protection:  Wherever accessories, panels and recessed 
light fixtures penetrate fire-rated gypsum wallboard, provide protection box assembly in 
accordance with UL specifications and as detailed to maintain integrity of rated 
wall/ceiling system. 

B. Access Panels:  Install where required for access to serviceable equipment.  Refer to 
Section 08 3113, Access Doors and Frames, and Mechanical and Electrical work under 
Divisions 22, 23 and 26. 

C. Fill voids at wall/floor joints greater than 3/16 inch to provide solid backing for floor base. 

3.5 PROTECTION 

A. Protect work and materials of this Section prior to and during installation and protect the 
installed work and materials of other trades. 
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B. In the event of damage, immediately make all repairs and replacements necessary to 
the approval of the Architect at no additional cost to the Owner. 

3.6 CLEAN-UP 

A. Remove all empty containers, scraps of material and all other debris, and leave premises 
broom clean.  Clean all adjoining work spotted or otherwise defaced by this operation. 

END OF SECTION 

p:\saclegacy\docs\1571 fcusd gold ridge elementary school mod\4.06 projman\09 2900_gypsum board.docx 
Last Updated:  March 26, 2021 
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PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Ceramic tile. 

2. Cementitious backing panels. 

3. Setting and grout materials. 

4. Miscellaneous materials. 

1.2 RELATED REQUIREMENTS 

A. Section 01 6116, Volatile Organic Compound (VOC) Restrictions, for VOC 
limits pertaining to adhesives, sealants, fillers, primers, and coatings. 

B. Section 01 8113, Sustainable Design Requirements, for CALGreen general 
requirements and procedures. 

C. Section 08 3113, Access Doors and Frames, for access doors in tiled wall 
assemblies. 

D. Section 08 7100, Door Hardware, for metal thresholds. 

E. Section Division 22, Plumbing Work, for floor drains and plumbing fixtures. 

1.3 REFERENCES AND STANDARDS 

A. California Building Code (CBC), edition as noted on the Drawings, as adopted 
by the California Division of the State Architect (DSA). 

B. California Green Building Standards Code (CALGreen), edition as noted on the 
Drawings, as adopted by the California Division of the State Architect (DSA). 

C. 36 CFR 1191 - Americans with Disabilities Act Accessibility Guidelines for 
Buildings and Facilities; Final Rule; Federal Register, July 26, 1991; updated 
2010. 

D. American National Standards Institute (ANSI) / Tile Council of North America 
(TCNA): 

1. A108-A118-A136.1:  Tile Industry Specifications. 

2. A137.1:  Tile Specifications. 

E. ASTM International (ASTM): 

1. A153/A153M:  Standard Specification for Zinc Coating (Hot-Dip) on Iron 
and Steel Hardware. 
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2. A666:  Standard Specification for Annealed or Cold-Worked Austenitic 
Stainless Steel Sheet, Strip, Plate, and Flat Bar. 

3. A1064/A1064M:  Standard Specification for Carbon-Steel Wire and 
Welded Wire Reinforcement, Plain and Deformed, for Concrete. 

4. C627:  Standard Test Method for Evaluating Ceramic Floor Tile 
Installation Systems Using the Robinson-Type Floor Tester. 

5. C1325:  Standard Specification for Fiber-Mat Reinforced Cementitious 
Backer Units. 

6. D4068:  Standard Specification for Chlorinated Polyethylene (CPE) 
Sheeting for Concealed Water-Containment Membrane. 

7. E90:  Standard Test Method for Laboratory Measurement of Airborne 
Sound Transmission Loss of Building Partitions and Elements. 

8. E96/E96M:  Standard Test Methods for Gravimetric Determination of 
Water Vapor Transmission Rate of Materials. 

9. E303:  Standard Test Method for Measuring Surface Frictional Properties 
Using the British Pendulum Tester. 

10. E413:  Classification for Rating Sound Insulation. 

11. E492:  Standard Test Method for Laboratory Measurement of Impact 
Sound Transmission Through Floor-Ceiling Assemblies Using the 
Tapping Machine. 

12. E989:  Standard Classification for Determination of Single-Number 
Metrics for Impact Noise. 

13. E1007:  Standard Test Method for Field Measurement of Tapping 
Machine Impact Sound Transmission Through Floor-Ceiling Assemblies 
and Associated Support Structures. 

14. E2179:  Standard Test Method for Laboratory Measurement of the 
Effectiveness of Floor Coverings in Reducing Impact Sound 
Transmission Through Concrete Floors. 

F. Tile Council of North America (TCNA): 

1. Handbook for Ceramic, Glass and Stone Tile Installation, current edition. 

1.4 DEFINITIONS 

A. General:  Definitions in the ANSI A108 series of tile installation standards and 
in ANSI/TCNA A137.1 apply to work of this Section unless otherwise specified. 

B. Module Size:  Actual tile size plus joint width indicated. 

C. Face Size:  Actual tile size, excluding spacer lugs. 

D. Large Format Tile:  Tile that is greater than 15 inches in width or length. 

E. Wet Area:  Includes tile surfaces that are either soaked, saturated, or regularly 
and frequently subjected to moisture such as tub enclosures, showers, 
swimming pools, commercial kitchens and exterior areas. 
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1.5 ADMINISTRATIVE REQUIREMENTS 

A. Submittal Procedures: 

1. Action Submittals and Informational Submittals shall be submitted in 
accordance with Section 01 3300, Submittal Procedures. 

2. Closeout Submittals shall be submitted in accordance with Section 
01 7700, Closeout Procedures. 

3. Sustainable Design Submittals shall comply with the additional 
requirement of Section 01 8113, Sustainable Design Requirements. 

B. Pre-Installation Meeting:  Conduct at Project site. 

1. Review requirements in ANSI A108.01 for substrates and for preparation 
by other trades including, but not limited to: 

a. General Contractor. 

b. Architect. 

c. Setting material representative. 

d. Tile installer. 

1.6 ACTION SUBMITTALS 

A. Shop Drawings: 

1. Submit for custom tile patterns and layouts showing locations of each 
type of tile and tile pattern. 

2. Show widths, details, and locations of expansion, contraction, control, 
and isolation joints in tile substrates and finished tile surfaces. 

B. Product Data: 

1. Manufacturer's product literature for all manufactured products to 
demonstrate compliance with specified attributes. 

2. Installation instructions for cement backer board, exterior fiber cement 
board, trim, and accessories. 

3. Installation instructions for manufactured setting and grouting products. 

C. Samples:  The following samples are required. 

1. Sample for each type of tile and grout indicated. 

2. Manufacturer's full range of colors for Architect's selection.  No additional 
cost allowance will be permitted for premium colors within manufacturer's 
full range. 

3. Samples of accessories involving color selection. 

4. Samples of crack isolation membranes, waterproof membranes and 
backer boards. 
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1.7 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For installer. 

B. Sample of manufacturer’s warranty. 

C. Record of Pre-Installation Meeting. 

D. Sustainable Design: 

1. General: 

a. Submit information necessary to establish and document 
compliance with the California Green Building Standards Code. 

b. Sustainable design submittals are in addition to other submittals. 

2. The following information shall be provided: 

a. Adhesives and Sealants:  Evidence of compliance that products 
meet maximum VOC content limits specified in Section 01 6116. 

b. Paints and Coatings:  Evidence of compliance that products meet 
maximum VOC content limits specified in Section 01 6116. 

1.8 CLOSEOUT SUBMITTALS 

A. Warranty/Guarantee:  Submit executed warranty and Subcontractor’s 
guarantee. 

B. Specified maintenance materials. 

C. Maintenance Data:  For tile, to include in maintenance manuals. 

1.9 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials, including tile, trim shapes and grout, which match 
products installed and that are packaged with protective covering for storage 
and identified with labels describing contents. 

1. Quantity:  3 percent of quantity installed. 

1.10 QUALITY ASSURANCE 

A. Installer Qualifications:  Use only thoroughly trained and experienced 
journeyman tile setters completely familiar with the requirements of this work 
and the recommendations contained in the referenced standards.  No 
allowance will be made for lack of skill on the part of tile setters in acceptance 
or rejection of installed tile and related products. 

B. Use only new materials and products, unless existing materials or products are 
specifically shown otherwise on the Drawings to be salvaged and re-used. 

C. Single-Source Responsibility:  Use materials and products of one manufacturer 
whenever possible. 
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1. Source Limitations for Tile:  Obtain tile of each type from one source or 
producer. 

a. Obtain tile of each type and color or finish from same production 
run and of consistent quality in appearance and physical properties 
for each contiguous area. 

2. Source Limitations for Other Products:  Obtain each of the following 
products specified in this Section from a single manufacturer for each 
product: 

a. Joint sealants. 

b. Grout. 

c. Metal edge strips. 

D. Materials, components, assemblies, workmanship and installation are to be 
observed by the Project Inspector.  Work not so inspected is subject to 
uncovering and replacement. 

E. Mockups:  Build mockups to verify selections made under Sample submittals, 
to demonstrate aesthetic effects, and to set quality standards for materials and 
execution. 

1. Size:  Minimum 3 feet x 3 feet for each type, color, and pattern in 
locations directed by Architect. 

2. Approval of mockups does not constitute approval of deviations from the 
Contract Documents contained in mockups unless Architect specifically 
approves such deviations in writing. 

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

1.11 DELIVERY, STORAGE AND HANDLING 

A. Deliver undamaged products to job in manufacturer's sealed containers and/or 
original bundles with tags and labels intact. 

1. Comply with requirements in ANSI/TCNA A137.1 for labeling tile 
packages. 

B. Store materials in protected, clean, dry conditions off of ground and in areas so 
as to not interfere with the progress of the Work.  Tile installation materials are 
to be stored and handled in accordance with ANSI A108.02, Section 2.0. 

C. Transport, store and handle in strict accordance with the manufacturer's written 
recommendations. 

1.12 FIELD CONDITIONS 

A. Environmental conditions for tile installation are to be in accordance with 
ANSI A108.02, Section 2.2. 
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B. Maintain environmental conditions (temperature, humidity, and ventilation) 
within limits recommended by manufacturer for optimum results.  Do not install 
products under environmental conditions outside manufacturer's absolute 
limits. 

C. Illuminate the work area during installation providing the same level and angle 
of illumination as will be available for final inspection. 

1.13 WARRANTY 

A. Manufacturer:  In addition to the Contractor’s and Subcontractor’s Guarantee, 
furnish Owner with manufacturer’s fully executed written warranty against 
defects and workmanship for the following: 

1. Tile:  Manufacturer’s available warranty. 

2. Assemblies:  Single source warranty by setting mortar, grout, 
underlayment, primer, liquid applied waterproof/crack isolation 
membrane, and sealant manufacturer for a period of 25 years. 

PART 2 - PRODUCTS 

2.1 DESIGN AND PERFORMANCE CRITERIA 

A. Sustainable Design: 

1. VOC emissions for field-applied adhesives, sealants, and sealant 
primers must comply with limits specified in Section 01 6116. 

2. VOC emissions for field-applied paints and coatings must comply with 
limits specified in Section 01 6116. 

2.2 MATERIALS, GENERAL 

A. ANSI Ceramic Tile Standard:  Provide tile that complies with 
ANSI/TCNA A137.1 for types, compositions, and other characteristics 
indicated. 

1. Provide tile complying with Standard grade requirements unless 
otherwise indicated. 

B. ANSI Standards for Tile Installation Materials:  Provide materials complying 
with ANSI A108.02, ANSI standards referenced in other Part 2 articles, ANSI 
standards referenced by TCNA installation methods specified in tile installation 
schedules, and other requirements specified. 

C. Factory Blending:  For tile exhibiting color variations within ranges, blend tile in 
factory and package so tile units taken from one package show same range in 
colors as those taken from other packages and match approved Samples. 

D. Mounting:  For factory-mounted tile, provide back- or edge-mounted tile 
assemblies as standard with manufacturer unless otherwise indicated. 
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2.3 MANUFACTURERS - TILE 

A. Acceptable Manufacturers:  Daltile and Crossville, Inc. as specified and the 
basis of design, American Olean, or equal. 

2.4 MATERIALS - TILE 

A. Glazed Wall Tile:  Standard Grade, conforming to Section 6.1 of 
ANSI/TCNA A137.1; “Color Wheel-Classic, Glazed Ceramic Wall Tile” with 
cushion edge by Daltile, or equal. 

1. Shape and Size:  Flat, 4-1/4 inches x 4-1/4 inches x 5/16 inch thick.  

2. Colors: 

a. Field:  Price Groups 1 and 2. 

b. Accent:  Price Groups 1, 2 and 3 to match existing. 

1) Two accent colors will be selected. 

3. Trim Units:  Coordinated with sizes and coursing of adjoining flat tile 
where applicable and matching characteristics of adjoining flat tile.  
Provide shapes selected from manufacturer's standard shapes. 

4. Grout Color:  As selected by Architect from manufacturer's full range. 

2.5 MATERIALS – CEMENTITIOUS BACKING PANELS 

A. Cementitious Backer Units (CBU):  ANSI A118.9 or ASTM C1325, Type A, in 
maximum lengths available to minimize end-to-end butt joints; “Durock” by 
USG, 800-950-3839, or equal. 

1. Thickness:  5/8 inch. 

B. Joint Tape:  2-inch wide alkali-resistant glass fiber mesh tape. 

C. Fasteners:  Hot dipped galvanized fasteners per ASTM A153/A153M. 

2.6 SETTING MATERIALS 

A. Thin-Bed Mortar (Thin-Set):  Polymer fortified portland cement mortar 
complying with ANSI A118.4, ANSI A118.11 and ASTM C627. 

1. For wall applications, provide mortar that complies with requirements for 
non-sagging mortar in addition to the other requirements in ANSI A118.4. 

2. Basis of Design:  “Kerabond/Keralastic System” by MAPEI Corporation. 

a. Thin-Set Mortar gauged with “Keralastic Latex Additive.” 

3. Subject to compliance with requirements, provide named product or 
equivalent product by one of the following: 

a. Laticrete International, Inc., “254 Platinum.” 

b. “Ardex X 77™ Microtec, Fiber Reinforced Tile and Stone Mortar.” 

c. Custom Building Products, “ProLite Premium Large Format Tile 
Mortar.” 
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2.7 GROUT MATERIALS 

A. Epoxy Grout Materials:  Low or zero VOC, water-cleanable grout complying 
with ANSI A118.3 for conditions in which chemical and/or bacterial resistance 
is required. 

1. Basis of Design:  “Kerapoxy Premium Epoxy Grout” by MAPEI 
Corporation. 

2. Subject to compliance with requirements, provide named product or 
equivalent product by one of the following: 

a. Laticrete International, Inc., “SPECTRALOCK PRO Premium 
Grout.” 

b. “Ardex WA, Epoxy Grout and Adhesive.” 

c. Custom Building Products, “CEG-Lite 100% Solids Commercial 
Epoxy Grout.” 

2.8 SEALANTS 

A. General:  Provide manufacturer's standard VOC compliant sealants with 
characteristics indicated below that comply with applicable requirements in 
Section 07 9200, Joint Sealants. 

1. Single-component, mildew-resistant, neutral-curing silicone sealant. 

2. Single-component, non-sag urethane sealant. 

3. Acrylic sealants not allowed. 

B. Basis of Design:  “Mapesil AC” by MAPEI Corporation. 

C. Subject to compliance with requirements, provide named products or 
equivalent products by one of the following: 

1. Laticrete International, Inc., “LATISIL.” 

2. “Ardex SX 100% Silicone sealant for Tile and Stone.” 

3. Custom Building Products, “Commercial 100% Silicone Sealant.” 

D. Primer:  Provide manufacturer’s primer for use with porous stone, submerged 
and permanent wet areas. 

E. Colors:  Provide colors of exposed sealants to match colors of grout in tile 
adjoining sealed joints unless otherwise indicated. 

F. Refer also to Section 07 9200, Joint Sealants, for installation and preparation 
requirements. 

2.9 MISCELLANEOUS MATERIALS 

A. Metal Edge Strips:  L, T and bullnose shapes as shown on Drawings, height to 
match tile and setting-bed thickness, metallic or combination of metal and PVC 
or neoprene base, designed specifically for flooring applications. 
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1. Profiles, materials and finish as indicated.  If none are indicated, provide 
stainless-steel, ASTM A666, Type 302 exposed-edge material. 

2. Basis of Design Manufacturer: Schluter Systems, Plattsburg, NY; tel. 
(888) 472-4588; web: www.schluter.com, or equal. 

B. Patching Compounds:  Latex-modified, portland cement-based formulation 
provided or approved by manufacturer of tile-setting materials for installations 
indicated. 

C. Tile Protective Coating:  Liquid grout-release coating that is formulated to 
protect exposed surfaces of stone tile and textured tile against adherence of 
mortar and grout. 

1. Compatible with mortar and grout products; easily removable after 
grouting is completed without damaging grout, stone tile or textured tile; 
and recommended for use as temporary protective coating for tile 
product. 

2. Floor sealer, complying with floor sealer specified in this Section, may be 
used provided it is recommended by manufacturer for use as a grout 
release. 

D. Tile Cleaner:  A neutral cleaner capable of removing soil and residue without 
harming tile and grout surfaces, specifically approved for materials and 
installations indicated by tile and grout manufacturers. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas and conditions where tile will be installed, with 
Installer present, for compliance with requirements for installation tolerances 
and other conditions affecting performance of the Work. 

1. Verify that substrates for setting tile are firm, dry, clean, and free of 
coatings that are incompatible with tile-setting materials, including curing 
compounds and other substances that contain soap, wax, oil, or silicone; 
and comply with flatness tolerances required by ANSI A108.01 for 
installations indicated. 

2. Verify that concrete substrates for tile floors comply with surface finish 
requirements in ANSI A108.01 for installations indicated. 

a. Verify that surfaces that received a steel trowel finish have been 
mechanically scarified. 

b. Verify that protrusions, bumps, and ridges have been removed by 
sanding or grinding. 

3. Verify that installation of grounds, anchors, recessed frames, electrical 
and mechanical units of work, and similar items located in or behind tile 
has been completed. 

http://www.schluter.com/
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4. Verify that joints and cracks in tile substrates are coordinated with tile 
joint locations; if not coordinated, adjust joint locations in consultation 
with Architect. 

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

3.2 PREPARATION 

A. Remove coatings that are incompatible with tile-setting materials from 
substrates, including curing compounds and other substances that contain 
soap, wax, oil, or silicone. 

B. Blending:  For tile exhibiting color variations, verify that tile has been factory 
blended and packaged so tile units taken from one package show same range 
of colors as those taken from other packages and match approved samples.  If 
not factory blended, either return to manufacturer or blend tiles at Project site 
before installing. 

C. Field-Applied Temporary Protective Coating:  If indicated under tile type or 
needed to prevent grout from staining or adhering to exposed tile surfaces, 
pre-coat them with continuous film of temporary protective coating, taking care 
not to coat unexposed tile surfaces. 

3.3 TILE BACKING PANEL INSTALLATION 

A. Install panels and treat joints according to manufacturer's written instructions 
for type of application indicated. 

3.4 TILE INSTALLATION 

A. Comply with the TCNA Handbook for Ceramic, Glass, and Stone Tile 
Installation for TCNA installation methods specified in tile installation 
schedules.  Comply with parts of the ANSI A108 series specifications for 
installation of tile that are referenced in TCNA installation methods, specified in 
tile installation schedules, and apply to types of setting and grouting materials 
used. 

B. Wipe backs of tiles with a damp cloth to remove dirt and dust before units are 
installed. 

C. Mix tiles to achieve a uniformly random distribution of color shadings and 
patterns. 

D. Extend tile work into recesses and under or behind equipment and fixtures to 
form complete covering without interruptions unless otherwise indicated.  
Terminate work neatly at obstructions, edges, and corners without disrupting 
pattern or joint alignments. 

E. Accurately form intersections and returns.  Perform cutting and drilling of tile 
without marring visible surfaces.  Carefully grind cut edges of tile abutting trim, 
finish, or built-in items for straight aligned joints.  Fit tile closely to electrical 
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outlets, piping, fixtures, and other penetrations so plates, collars, or covers 
overlap tile. 

F. Provide manufacturer's standard trim shapes where necessary to eliminate 
exposed tile edges. 

G. Where accent tile differs in thickness from field tile, vary setting-bed thickness 
so that tiles are flush. 

H. Jointing Pattern:  Lay tile in grid pattern unless otherwise indicated.  Lay out 
tile work and center tile fields in both directions in each space or on each wall 
area.  Lay out tile work to minimize the use of pieces that are less than half of 
a tile.  Provide uniform joint widths unless otherwise indicated. 

1. Where adjoining tiles on floor, base, walls, or trim are specified or 
indicated to be same size, align joints. 

2. Where tiles are specified or indicated to be whole integer multiples of 
adjoining tiles on floor, base, walls, or trim, align joints unless otherwise 
indicated. 

I. Joint Widths:  Unless otherwise indicated, install tile to match existing. 

J. Lay out tile wainscots to dimensions to match existing. 

K. Expansion Joints:  Locate expansion joints and other sealant-filled joints, 
including control, contraction, and isolation joints, where indicated or according 
to the approved shop drawings, during installation of setting materials, mortar 
beds, and tile. 

1. Install in accordance with TCNA Method EJ171. 

2. Do not saw-cut joints after installing tiles. 

3. Where joints occur in concrete substrates, locate joints in tile surfaces 
directly above them. 

4. Prepare joints and apply sealants to comply with requirements in Section 
07 9200, Joint Sealants. 

L. Metal Edge Strips:  Install at locations indicated and where exposed edge of 
tile flooring meets carpet, wood, or other flooring that finishes flush with or 
below top of tile and no threshold is indicated.  Provide sizes required for 
transition. 

1. Where tile terminates at door openings, center strips under doors. 

3.5 GROUT INSTALLATION 

A. Joints shall be packed full and free of all voids or pits, joints shall not be raked.  
Clean excess grout and mortar from tile surface with water as work 
progresses.  Clean while mortar is fresh and before it hardens on the surface. 
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B. Epoxy Grout:  Install in accordance with ANSI A108.3 and ANSI A108.6 for 
epoxy grout and the manufacturer’s recommended procedures and 
precautions during application and cleaning. 

3.6 INSTALLATION TOLERANCES 

A. Variation from Plumb for Wall Tile:  For vertical joints, external corners, and 
other conspicuous lines, do not exceed 1/8 inch in 10 feet. 

B. Variation in Level for Wall Tile:  For horizontal joints and other conspicuous 
lines, do not exceed 1/4 inch in 20 feet, or 1/2 inch maximum. 

C. Variation in Plane Between Adjacent Units (Lippage):  Do not exceed the 
following differences between faces of adjacent units as measured from a 
straightedge parallel to stone tile surface: 

1. Units with Polished Faces:  1/64 inch. 

2. Units with Honed Faces:  1/32 inch. 

3. Units with Sand-Rubbed Faces:  1/32 inch. 

4. Units with Thermal-Finished Faces:  Depth of thermal finish or 3/16 inch, 
whichever is less. 

5. Units with Natural-Cleft Faces:  Depth of natural-cleft finish or 3/16 inch, 
whichever is less. 

D. Variation in Joint Width:  Do not vary joint thickness more than 1/16 inch or 
one-fourth of nominal joint width, whichever is less. 

3.7 DEFECTIVE WORK 

A. Remove and replace tile that is damaged or that does not match adjoining tile.  
Provide new matching units, installed as specified and in a manner to eliminate 
evidence of replacement. 

3.8 CLEANING AND PROTECTION 

A. Cleaning:  On completion of placement and grouting, clean all ceramic tile 
surfaces so they are free of foreign matter. 

1. Use recommended tile protective coating and tile cleaner, as specified. 

2. Remove grout residue from tile as soon as possible. 

3. Clean grout smears and haze from tile according to tile and grout 
manufacturer's written instructions but no sooner than 10 days after 
installation. 

a. Use only cleaners recommended by tile and grout manufacturers 
and only after determining that cleaners are safe to use by testing 
on samples of tile and other surfaces to be cleaned. 

4. Protect metal surfaces and plumbing fixtures from effects of cleaning.  
Flush surfaces with clean water before and after cleaning. 
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B. Protect installed tile work with Kraft paper or other heavy covering during 
construction period to prevent staining, damage, and wear.  If recommended 
by tile manufacturer, apply coat of neutral protective cleaner to completed tile 
walls and floors. 

C. Before final inspection, remove protective coverings and rinse neutral 
protective cleaner from tile surfaces. 

3.9 INTERIOR WALL TILE INSTALLATION SCHEDULE 

A. Interior Wall Installations:  Standard size tile, non-wet and wet areas except 
showers. 

1. Tile Installation TCNA W244C:  Thin-set mortar on cementitious backer 
units. 

a. Wall Type:  Wood or metal studs. 

b. Backer Board:  ANSI A108.11, cement backer board. 

c. Tile:  ANSI A108.5, porcelain or ceramic. 

d. Grout:  ANSI A108.6, epoxy. 

3.10 PROTECTION 

A. Protect work and materials of this Section prior to and during installation, and 
protect the installed work and materials of other trades. 

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. 

C. Exposed finishes shall be free from scratches, dents, permanent discolorations 
and other defects in workmanship or material. 

END OF SECTION 

P:\SACLegacy\DOCS\1571 FCUSD Gold Ridge Elementary School Mod\4.06 ProjMan\09 3000_Tiling.docx 
Last Updated: March 15, 2022 
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PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Resilient base. 

2. Resilient molding accessories. 

1.2 RELATED REQUIREMENTS 

A. Section 01 4520, Concrete Floor Moisture Content and pH Testing, for concrete 
substrate moisture content testing. 

B. Section 01 6116, Volatile Organic Compound (VOC) Restrictions, for VOC limits 
pertaining to adhesives, sealants, fillers, primers, and coatings. 

C. Section 01 8113, Sustainable Design Requirements, for CAL-Green general 
requirements and procedures. 

1.3 REFERENCES AND STANDARDS 

A. California Building Code (CBC), edition as noted on Drawings, as adopted by the 
California Division of the State Architect (DSA). 

B. California Green Building Standards Code (CALGreen), edition as noted on the 
Drawings, as adopted by the California Division of the State Architect (DSA). 

C. ASTM International: 

1. D412:  Standard Test Methods for Vulcanized Rubber and Thermoplastic 
Elastomers—Tension. 

2. D2047, Standard Test method for Static Coefficient of Friction of Polish-Coated 
Flooring Surfaces as Measured by the James Machine. 

3. D2240:  Standard Test Method for Rubber Property-Durometer Hardness. 

4. D3389:  Standard Test Method for Coated Fabrics Abrasion Resistance (Rotary 
Platform Abrader). 

5. D4258:  Standard Practice for Surface Cleaning Concrete for Coating. 

6. D4259:  Standard Practice for Preparation of Concrete by Abrasion Prior to 
Coating Application. 

7. E84:  Standard Test Method for Surface Burning Characteristics of Building 
Materials. 

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

9. E662:  Standard Test Method for Specific Optical Density of Smoke Generated by 
Solid Materials. 
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10. F710, Standard Practice for Preparing Concrete Floors to Receive Resilient 
Flooring. 

11. F1861:  Standard Specification for Resilient Wall Base. 

12. F2169:  Standard Specification for Resilient Stair Treads. 

1.4 ADMINISTRATIVE REQUIREMENTS 

A. Submittal Procedures: 

1. Action Submittals and Informational Submittals shall be submitted in accordance 
with Section 01 3300, Submittal Procedures. 

2. Closeout Submittals shall be submitted in accordance with Section 01 7700, 
Closeout Procedures. 

3. Sustainable Design Submittals shall comply with the additional requirement of 
Section 01 8113, Sustainable Design Requirements. 

B. Pre-Installation Meeting:  Conduct at Project site in accordance with associated flooring 
product specifications. 

1.5 ACTION SUBMITTALS 

A. Shop Drawings:  For resilient base and floor transitions at locations and conditions not 
shown or indicated on the Drawings. 

1. Include fully dimensioned flooring layouts for transitions indicating adjacent 
materials where applicable. 

2. Show elevations of surfaces to receive base and including columns, enclosing 
partitions, built-in furniture, and casework.  Note base height and profile. 

B. Product Data:  Manufacturer’s descriptive literature for each type of product to be 
provided to demonstrate compliance with specified attributes. 

1. Include manufacturer's standard color charts showing full range of colors and 
patterns available for each type of product required. 

2. Where color has been specified, clearly mark the color to be provided. 

3. Identify each product using same designations indicated on Drawings. 

C. Samples: 

1. Resilient Products: 

a. Base:  12 inches long. 

b. Resilient Molding Accessories:  12 inches long. 

2. Unless color is specified, submit manufacturer's full range of colors for each type 
of resilient product for Architect's selection.  Architect may select more than one 
color. 

1.6 INFORMATIONAL SUBMITTALS 

A. Sample of manufacturer’s warranty. 
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B. Record of Pre-Installation Meeting. 

C. Sustainable Design: 

1. General: 

a. Submit information necessary to establish and document compliance with 
the California Green Building Standards Code. 

b. Sustainable design submittals are in addition to other submittals. 

2. The following information shall be provided: 

a. Adhesives and Sealants:  Evidence of compliance that products meet 
maximum VOC content limits specified in Section 01 6116. 

b. Resilient Materials:  Documentation or Certification that products meet the 
pollutant emission limits from one of the sources specified in Section 
01 6116. 

1.7 CLOSEOUT SUBMITTALS 

A. Warranty/Guarantee:  Submit executed warranty and Subcontractor’s guarantee. 

B. Maintenance Data:  To include in maintenance manuals. 

C. Specified maintenance materials. 

1.8 MAINTENANCE MATERIALS SUBMITTAL 

A. Resilient Base:  Furnish 1 percent additional rubber base from same lot of each color 
utilized, 500 linear feet minimum. 

1. Mark boxes with manufacturer’s name and color pattern. 

1.9 QUALITY ASSURANCE 

A. Installer Qualifications:  An entity that employs installers and supervisors who are 
competent in techniques required by manufacturer for resilient product installation 
indicated. 

B. Use only new materials and products, unless existing materials or products are 
specifically shown otherwise on the Drawings to be salvaged and re-used.  

C. Single-Source Responsibility:  Use materials and products of one manufacturer 
whenever possible. 

D. Materials, components, assemblies, workmanship and installation are to be observed by 
the Project Inspector.  Work not so inspected is subject to uncovering and replacement. 

E. Mockups:  Build mockups to verify selections made under Sample submittals and to 
demonstrate aesthetic effects and set quality standards for materials and execution. 

1. Coordinate mockups in this Section with mockups specified in other Sections. 
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1.10 DELIVERY, STORAGE AND HANDLING 

A. Deliver materials to project site in original factory wrappings and containers, labeled with 
identification of manufacturer, brand name, and lot number. 

B. Store materials in protected, clean, dry conditions off of ground and in areas so as to not 
interfere with the progress of the Work. 

C. Transport, store and handle in strict accordance with manufacturer's written 
recommendations. 

1.11 FIELD CONDITIONS 

A. Maintain ambient temperatures within range recommended by manufacturer, but not less 
than 65 degrees F or more than 85 degrees F, in spaces to receive resilient products 
during the following time periods: 

1. 48 hours before installation. 

2. During installation. 

3. 48 hours after installation. 

B. After installation and until Substantial Completion, maintain ambient temperatures within 
range recommended by manufacturer, but not less than 55 degrees F or more than 85  
degrees F. 

C. Do not apply materials on wet or damp surfaces. 

D. Install resilient products after other finishing operations, including painting, have been 
completed. 

E. Close spaces to traffic during resilient flooring installation and for 48 hours afterwards. 

1.12 WARRANTY 

A. Manufacturer:  In addition to the Contractor’s and Subcontractor’s Guarantee, furnish 
Owner with manufacturer’s fully executed written warranty for the following types of 
resilient material against defects in material and workmanship. 

1. Base and Accessories:  2 years. 

PART 2 - PRODUCTS 

2.1 DESIGN AND PERFORMANCE CRITERIA 

A. Fire Resistance: 

1. Critical Radiant Flux:  Class 1 (minimum 0.45 watt per square centimeter) in 
accordance with ASTM E648 and NFPA 253. 

2. Smoke Density:  450 or less per ASTM E662 and NFPA 258. 
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B. Sustainable Design: 

1. VOC emissions for field-applied adhesives, sealants, and sealant primers must 
comply with limits specified in Section 01 6116. 

2. Resilient flooring material must comply with one of the certification and compliance 
programs specified in Section 01 6116. 

2.2 RESILIENT BASE 

A. Vulcanized Thermoset Rubber Base:  PVC free complying with ASTM F1861, Type TS, 
Group 1; “Pinnacle Rubber Wall Base” by Roppe Corporation as specified and the basis 
of design, or equal. 

1. Profile:  Standard Cove. 

2. Gauge:  1/8 inch. 

3. Height:  4 inches. 

4. Length:  120 foot coils. 

5. Colors:  As selected by Architect from manufacturer’s full range. 

6. Flammability:  Class B when tested in accordance with ASTM E84, NFPA 255. 

B. Corners:  Job-formed.  Cope inside corners and wrap outside corners. 

1. Factory pre-formed corners are not acceptable. 

2.3 RESILIENT MOLDING ACCESSORIES 

A. Reducers, Adaptors, and Transitions:  Rubber adapters & transitions, and reducers. 

1. Manufacturer and color to match manufacturer and color of wall base. 

2. Rubber material and thickness to match adjacent material; tapered or bullnose 
edge. 

2.4 ADDITIONAL MATERIALS 

A. Trowelable Leveling and Patching Compounds:  Latex-modified, portland cement based 
or blended hydraulic-cement-based formulation provided or approved by resilient-
product manufacturer for applications indicated. 

B. Adhesives:  VOC compliant, water-resistant type recommended by resilient-product 
manufacturer for resilient products and substrate conditions indicated. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, with Installer present, for compliance with requirements for 
maximum moisture content and other conditions affecting performance of the Work. 
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B. Verify that finishes of substrates comply with tolerances and other requirements 
specified in other Sections and that substrates are free of cracks, ridges, depressions, 
scale, and foreign deposits that might interfere with adhesion of resilient products. 

C. In the event of discrepancy, immediately notify the Architect.  Do not proceed with 
installation of flooring in areas of discrepancy until all such discrepancies have been 
resolved and all unsatisfactory conditions have been corrected. 

D. Start of installation indicates Installer’s acceptance of substrate surfaces and conditions. 

3.2 INSTALLATION, GENERAL 

A. Do not install resilient products until they are the same temperature as the space where 
they are to be installed. 

1. At least 48 hours in advance of installation, move resilient products and installation 
materials into spaces where they will be installed. 

B. Comply with manufacturer’s installation instructions. 

3.3 RESILIENT BASE INSTALLATION 

A. Apply resilient base to walls, columns, pilasters, casework and cabinets in toe spaces, 
and other permanent fixtures in rooms and areas where base is required. 

B. Install resilient base in lengths as long as practical without gaps at seams and with tops 
of adjacent pieces aligned. 

1. Minimum piece length 24 inches. 

C. Tightly adhere resilient base to substrate throughout length of each piece, with base in 
continuous contact with horizontal and vertical substrates. 

D. Do not stretch resilient base during installation. 

E. On masonry surfaces or other similar irregular substrates, fill voids along top edge of 
resilient base with manufacturer's recommended adhesive filler material. 

F. At gypsum board and fiberboard walls, fill voids at wall/floor intersection fully before 
installing base to provide complete backing of base.  Do not install base with gap; this 
will result in deformation by furniture and will require removal and replacement of base. 

G. Coped Inside Corners:  Cut first piece square to the corner.  Undercut and scribe the 
adjacent piece to the corner, attach in accordance with manufacturer’s instructions. 

H. Wrapped Outside Corners:  With top set gauge, remove portion of back side of base to 
the bend.  Make two relief cuts, one on each side of the bend at the bottom of the base.  
Remove a tapered piece from the bottom of the toe.  Attach per manufacturer’s 
instructions. 
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3.4 RESILIENT MOLDING ACCESSORIES INSTALLATION 

A. Butt to adjacent materials and tightly adhere to substrates throughout length of each 
piece.  Install reducer strips at edges of floor covering that would otherwise be exposed. 

B. Where edge strips occur at door openings, center directly below door in closed position. 

3.5 CLEANING AND PROTECTION 

A. Comply with manufacturer's written instructions for cleaning and protecting resilient 
products. 

B. Perform the following operations immediately after completing resilient-product 
installation: 

1. Remove adhesive and other blemishes from exposed surfaces. 

C. Protect resilient products from mars, marks, indentations, and other damage from 
construction operations and placement of equipment and fixtures during remainder of 
construction period. 

D. In the event of damage, make all repairs and replacements necessary to the approval of 
the Architect at no additional cost to the Owner. 

E. Cover resilient products subject to wear and foot traffic until Substantial Completion. 

1. Provide a temporary non-staining paper pathway in all traffic areas. 

END OF SECTION 

P:\SACLegacy\DOCS\1571 FCUSD Gold Ridge Elementary School Mod\4.06 ProjMan\09 6513_Resilient Base and 
Accessories.docx 
Last Updated:  November 1, 2021 
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PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Epoxy mosaic composition flooring. 

2. Underlayment to create slope for drainage. 

3. Vapor control membrane. 

4. Waterproofing and crack isolation membrane (not for slabs on grade). 

5. Primer. 

1.2 RELATED REQUIREMENTS 

A. Section 01 4520, Concrete Floor Moisture Content and PH Testing. 

B. Section 01 6116, Volatile Organic Compound (VOC) Restrictions, for VOC limits 
pertaining to adhesives, sealants, fillers, primers, and coatings. 

C. Section 01 8113, Sustainable Design Requirements, for CAL-Green general 
requirements and procedures. 

D. Division 22, Plumbing, for floor drains. 

1.3 REFERENCES 

A. California Building Code (CBC), edition as noted on Drawings, as adopted by the 
California Division of the State Architect (DSA). 

B. California Green Building Standards Code (CALGreen), edition as noted on Drawings, 
as adopted by the California Division of the State Architect (DSA). 

C. American National Standards Institute (ANSI): 

1. ANSI A137.1:  American National Standards Specifications for Ceramic Tile. 

2. ANSI B101.3.  Test Method for Measuring Wet DCOF of Common Hard-Surface 
Floor Materials. 

D. ASTM International (ASTM): 

1. ASTM C307, Standard Test Method for Tensile Strength of Chemical-Resistant 
Mortar, Grouts, and Monolithic Surfacings. 

2. ASTM C579, Standard Test Methods for Compressive Strength of Chemical-
Resistant Mortars, Grouts, Monolithic Surfacings, and Polymer Concretes. 

3. ASTM C580, Standard Test Method for Flexural Strength and Modulus of Elasticity 
of Chemical-Resistant Mortars, Grouts, Monolithic Surfacings, and Polymer 
Concretes. 

4. ASTM D56, Standard Test Method for Flash Point by Tag Closed Cup Tester. 
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5. ASTM D522, Standard Test Methods for Mandrel Bend Test of Attached Organic 
Coatings. 

6. ASTM D638, Standard Test Method for Tensile Properties of Plastics. 

7. ASTM D695, Standard Test Method for Compressive Properties of Rigid Plastics. 

8. ASTM D952, Standard Test Method for Bond or Cohesive Strength of Sheet 
Plastics and Electrical Insulating Materials. 

9. ASTM D1044, Standard Test Method for Resistance of Transparent Plastics to 
Surface Abrasion. 

10. ASTM D2240, Standard Test Method for Rubber Property—Durometer Hardness. 

11. ASTM D2794, Standard Test Method for Resistance of Organic Coatings to the 
Effects of Rapid Deformation (Impact). 

12. ASTM D4258, Standard Practice for Surface Cleaning Concrete for Coating. 

13. ASTM D4259, Standard Practice for Abrading Concrete. 

14. ASTM D4541, Standard Test Method for Pull-Off Strength of Coatings Using 
Portable Adhesion Testers. 

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

16. ASTM G21, Standard Practice for Determining Resistance of Synthetic Polymeric 
Materials to Fungi. 

E. United States Department of Defense: 

1. Military Specification MIL-D-3134:  Deck Covering Materials. 

1.4 ADMINISTRATIVE REQUIREMENTS 

A. Submittal Procedures: 

1. Action Submittals and Informational Submittals shall be submitted in accordance 
with Section 01 3300, Submittal Procedures. 

2. Closeout Submittals shall be submitted in accordance with Section 01 7700, 
Closeout Procedures. 

3. Sustainable Design Submittals shall comply with the additional requirement of 
Section 01 8113, Sustainable Design Requirements. 

B. Pre-installation Meeting: 

1. Conduct meeting at the Project site to review methods and procedures related to 
resinous flooring including, but not limited to, the following: 

a. Inspect and discuss condition of substrate and other preparatory work 
performed by other trades. 

b. Review and finalize construction schedule and verify availability of materials, 
installer's personnel, equipment, and facilities needed to make progress and 
avoid delays. 

c. Review special patterns and termination conditions. 

2. Notify participants at least 5 working days before conducting meeting. 

3. Record discussions of meeting and any conflict, incompatibility, or inadequacy. 
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1.5 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated, demonstrate compliance with 
specified attributes. 

1. Include manufacturer's specifications and installation instructions. 

2. Include EPA licensing documents for antimicrobial additive in topcoat. 

B. Samples:  The following samples are required. 

1. Manufacturer's full range of colors for Architect's selection. 

2. Submit 2-1/2 inch x 4 inch samples of color chips selected by the Architect. 

3. Topcoat samples with anti-slip textures, as specified, for Owner’s approval. 

C. Letter from the manufacturer offering a joint applicator / manufacturer labor and material 
warranty for this specific project and with this particular installation contractor. 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For Manufacturer and Installer. 

B. Product Test Reports: Tests performed by a qualified testing agency for resinous 
flooring. 

C. Sustainable Design: 

1. General: 

a. Submit information necessary to establish and document compliance with 
the California Green Building Standards Code. 

b. Sustainable design submittals are in addition to other submittals. 

2. The following information shall be provided: 

a. Adhesives and Sealants: Evidence of compliance that products meet 
maximum VOC content limits specified in Section 01 6116. 

b. Paints and Coatings: Evidence of compliance that products meet maximum 
VOC content limits specified in Section 01 6116. 

D. Sample of Joint Warranty. 

E. Results of field moisture and alkalinity tests. 

F. Record of pre-installation meeting. 

1.7 CLOSEOUT SUBMITTALS 

A. Warranty:  Submit executed joint warranty and Subcontractor’s guarantee. 

B. Maintenance Data:  For resinous flooring, to include in maintenance manuals. 
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1.8 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  An entity manufacturing resinous flooring continuously for 
a period of 10 years minimum. 

B. Installer Qualifications:  Manufacturer's authorized representative who is trained and 
approved for installation of flooring systems required for this Project. 

C. Engage an installer with 5 years of experience minimum in the application of specified 
flooring and who provides a letter from the manufacturer offering a joint applicator / 
manufacturer labor and material warranty for this specific project and with this particular 
installation contractor. 

D. Source Limitations:  Obtain primary resinous flooring and wall/ceiling coating materials, 
including primers, resins, hardening agents, grouting coats, and topcoats, from single 
source from single manufacturer.  Provide secondary materials, including patching and 
fill material, joint sealant, and repair materials, of type and from source recommended 
by manufacturer of primary materials. 

E. Mockups: Apply mockups to verify selections made under sample submittals and to 
demonstrate aesthetic effects and set quality standards for materials and execution. 

1. Size:  Minimum [100 square feet] for each type, color, and pattern in locations 
directed by Architect. 

a. Include integral cove base with inside and outside corner. 

2. If permanent lighting is not in place at mockup locations, duplicate finished lighting 
conditions for Architect's review of mockups. 

3. Approved mockups may become part of the completed Work if undisturbed at time 
of Substantial Completion. 

F. Installation of fill to create slope for drainage is to be done by the resinous flooring 
installation contractor—No Exceptions. 

1.9 DELIVERY, STORAGE AND HANDLING 

A. Deliver materials in original packages and containers with seals unbroken and bearing 
manufacturer's labels containing brand name and directions for storage and mixing with 
other components. 

B. Transport and handle in strict accord with the manufacturer's written recommendations. 

C. Store materials in original undamaged packages and containers, inside well-ventilated 
area protected from weather, moisture, soilage, extreme temperatures, and humidity. 

1.10 FIELD CONDITIONS 

A. Maintain environmental conditions (temperature, humidity, and ventilation) within limits 
recommended by manufacturer for optimum results. Do not install products under 
environmental conditions outside manufacturer's absolute limits. 
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B. Permanent lighting and HVAC will be in place and working before installing resinous 
flooring. Repairs of defects or failures in the flooring resulting from the General 
Contractor’s failure to provide manufacturer’s recommended installation and 
environmental conditions (ie, HVAC) will be charged to the General Contractor. 

1.11 WARRANTY AND GUARANTEE 

A. Special Joint Warranty: In addition to its standard Guarantee under the Contract, furnish 
Owner a written 2-year joint Applicator / Manufacturer labor and material guarantee, 
signed by Contractor and Manufacturer, agreeing to replace resinous flooring on this 
specific project that fails to perform as required within guarantee period as a result of 
failure of materials or installation workmanship at no additional cost to the Owner. 

1. Job Log: Installation Contractor is responsible for documentation of substrate 
preparation and flooring installation in accordance with manufacturer’s 
recommendations.  Job Log is required for Joint Warranty. 

PART 2 - PRODUCTS 

2.1 DESIGN AND PERFORMANCE CRITERIA 

A. Sustainable Design: 

1. VOC emissions for field-applied adhesives, sealants, and sealant primers must 
comply with limits specified in Section 01 6116.  

2. VOC emissions for field-applied paints and coatings must comply with limits 
specified in Section 01 6116. 

B. Slip Resistance:  Resinous flooring shall provide a value equal to or greater than 0.42 
when tested in accordance under dry conditions with DCOF AcuTest procedure 
contained in ANSI A137.1:2012, Section 9.6, and under wet conditions with DCOF 
AcuTest procedure of ANSI B101.3. 

C. Flooring System Physical Properties:  Provide resinous flooring system that generally 
complies with the following minimum physical property requirements when tested 
according to test methods indicated: 

1. Compressive Strength:  10,000 psi, ASTM C579. 

2. Tensile Strength:  1,400 psi, ASTM C307. 

3. Flexural Strength:  4,000 psi, ASTM C580. 

4. Surface Hardness, Shore D:  80 to 85, ASTM D2240. 

5. Indentation:  1.0 percent, MIL-D 3134. 

6. Abrasion Resistance:  0.04 gr., ASTM D1044. 

7. Adhesion:  Greater than 400 psi (100 percent failure in concrete), ASTM D4541. 

8. Flammability:  Class 1; ASTM E648. 

9. Microbial Resistance:  Passes Rating 1, ASTM G21. 
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2.2 RESINOUS FLOORING 

A. Epoxy Mosaic Composition Flooring:  Troweled applied flooring consisting of pre-
engineered decorative aggregates embedded in a colored epoxy matrix; Dex-O-Tex 
“Cheminert Terracolor” by Crossfield Products Corporation. Rancho Dominguez, CA; 
800-704-5571 as specified, or equal. Local Representative: Richard Swan; 650- 992-
7100; email: sfswan@msn.com. “Broadcast systems” or systems incorporating color-
coated aggregate are not acceptable. 

1. Thickness:  1/4 inch nominal. 

2. Color:  As selected by Architect. 

B. System Components: 

1. Bond Coat: 10-lb vapor control primer, Dex O Tex Vapor Control Primer 200E. 

2. Base Coat:  Epoxy and aggregate matrix; “Dex-O-Tex “Cheminert Terracolor” mix. 

3. Grout Coat:  As recommended and provided by flooring manufacturer. 

4. Topcoat:  Clear, low VOC, Ultraviolet light-stable, aliphatic polyester urethane, with 
antimicrobial additive; Dex-O-Tex Aero-Flor 100 VOC.” 

5. Integral Cove Base:  Manufacturer’s cove base mix applied to wall surfaces at 
locations shown on Drawings. 

C. Accessories and Additional Materials: 

1. Vapor Dissipation System:  Fluid-applied, modified epoxy moisture mitigation 
system specifically formulated for negative side application; Dex-O-Tex 
“VaporControl Primer 200E.” 

2. Leveling Underlayment:  Pre-mixed, polymer modified, cementitious compound; 
Dex-O-Tex “A81 Underlayment.” 

3. Waterproofing and Anti-Fracture Membrane:  100 percent solids, fluid-applied, 
modified epoxy; Dex-O-Tex “Cheminert SC Membrane,” or equal acceptable to 
epoxy flooring manufacturer. Waterproofing and Anti-Fracture Membrane is not 
required for slabs on grade.  Fiberglass-reinforced epoxy is not acceptable.  

4. Anti-Microbial Additive:  Factory-added, N-butyl-1,2-benzisothiazolin-3-one 
(BBIT); Dex-O-Tex “Antimicrobial Additive,” or equal that will remain effective for 
the lifetime of the epoxy flooring. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, with Installer present, for compliance with requirements for 
maximum moisture content and other conditions affecting performance of the Work. 

1. Verify that field conditions are acceptable and are ready to receive work. 

2. Verify that surfaces are smooth and level with no more than 1/8 inch in 10 feet 
variation from level. 

mailto:sfswan@msn.com
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3. Verify that all flange-type area drains are installed properly and are at the proper 
elevation. 

4. Concrete Floors: Perform tests as specified to determine the subsurface moisture 
content of the concrete slab to receive resinous flooring. 

B. In the event of discrepancy, immediately notify the Architect. Do not proceed with 
installation of resinous flooring in areas of discrepancy until all such discrepancies have 
been resolved and all unsatisfactory conditions have been corrected. 

C. Start of installation indicates Contractor’s acceptance of substrate surfaces and 
conditions. 

3.2 PREPARATION 

A. Concrete Slab-On-Grade and Above-Grade Concrete Subfloor Testing:  Refer to  
Section 01 4520, Concrete Floor Moisture Content and PH Testing.  

1. If test results are within limits recommended by resinous flooring manufacturer,  
prepare floor substrates for installation of resinous flooring in accordance with  
ASTM D 4258 and as recommended by resinous flooring manufacturer.  

2. If test results are not within limits recommended by resinous flooring manufacturer,  
prepare floor substrates for installation of resinous flooring in accordance with  
ASTM D 4259.  Dry broom or vacuum clean in accordance with ASTM D 4258 and  
install Vapor Dissipation System as specified in this Section.  

a. Where Moisture Vapor emission rate (MVER) exceeds 22 lbs. and Relative  
Humidity (RH) exceeds 99 percent notify the Architect prior to proceeding 

B. Verify that substrates are dry and free of curing compounds, sealers, and hardeners. 

1. Concrete floors with curing, hardening and breaking compounds shall be abraded 
with mechanical methods to remove compounds. 

C. Concrete Subfloors:  Remove subfloor ridges and bumps.  Fill minor low spots, cracks, 
joints, holes, and other defects with underlayment as specified in this Section. 

D. Condition of Existing Surfaces:  Prepare existing concrete subfloors to receive new 
resinous flooring installation. 

1. Using only mechanical or physical means, remove existing flooring, dirt, paint, old 
adhesive, curing agents or any other material that would inhibit the adhesion of 
resinous flooring. 

2. Complete preparation with cleaning of subfloors, patching of cracks and other 
imperfections. 

E. Sweep and vacuum clean substrates to be covered by resinous flooring immediately 
before installation. 

3.3 INSTALLATION 

A. Vapor Dissipation System, if Required:  Roller-apply vapor control primer to 7 mils 
thickness or as recommended by manufacturer for given conditions. 
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1. Rout out all joints and cracks over 1/16 inch to 1/4 inch wide minimum by 3/8 inch 
deep minimum, then apply vapor control primer over entire prepared substrate 
followed by filling all the cracks and joints with anti-fracture / vapor barrier 
compound which is striped out 3 inches on each side of the crack or joint. 

B. Waterproofing and Anti-Fracture Membrane:  Apply full coverage on all elevated slabs 
per manufacturer’s recommendations to thickness of 40 mils. 

C. Fill and Underlayment:  Apply specified cementitious levelling material to level out 
uneven slopes and minor bird baths. 

D. Flooring: 

1. General:  Apply each component of flooring in accordance with manufacturer's 
directions to produce a uniform monolithic flooring surface of thickness indicated. 

2. Body Coat:  Apply epoxy mortar mix using hand or power trowel. Allow to cure 
before proceeding. 

3. Grout Coats:  Apply two coats of grout. Sand and inspect the surface for 
consistency. 

4. Finish and Sealing Top Coats:  After grout coats have cured sufficiently, apply 
finish coats to produce finish matching approved sample. 

a. Install number of coats and spreading rates as recommended by 
manufacturer. 

b. Provide final finish coat in skid retardant profile as approved by Architect. 

c. Provide finished floor thickness of 1/4 inch, uniform in color and free of trowel 
marks. 

5. Integral Cove Base:  Apply cove base mix to wall surfaces at locations shown on 
Drawings to form cove base height of 6 inches unless otherwise indicated. 

a. Follow manufacturer’s instructions and details, including taping, mixing, 
priming, troweling, sanding and topcoating of cove base. 

b. Where wall coatings are used, extend cove base an additional 2 inches in 
height and taper to a feather edge at the top. Extend wall coating down over 
top 2 inches of cove base tapered section. 

3.4 DEFECTIVE WORK 

A. Repair damaged and defective work and eliminate functional and visual defects. Where 
repair is not possible replace work. 

B. Provide exposed finishes that are free from scratches, dents, permanent discolorations 
and other defects in workmanship or material. 

3.5 CLEANING AND PROTECTION 

A. Upon completion of Work, thoroughly clean all exposed surfaces in a manner that will 
not affect the finish appearance. Use manufacturer’s recommended cleaner. 

B. Prohibit traffic on resinous flooring for minimum of 4 days after installation. 
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C. Protect the resinous flooring from water, spills or cleaning for a minimum of 4 days 
following installation. 

D. Protect the installed work and materials of other trades. 

E. In the event of damage after installation, make all repairs and replacements necessary 
to the approval of the Architect at no additional cost to the Owner. 

F. Perform final cleaning just before inspection for Substantial Completion. 

END OF SECTION 

P:\SACLegacy\DOCS\1571 FCUSD Gold Ridge Elementary School Mod\4.06 ProjMan\09 6723.20_Resinous Flooring.docx 
Last Updated: February 25, 2022 
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PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Tufted sheet carpet, adhered. 

2. Walk-off mats, adhered. 

1.2 RELATED REQUIREMENTS 

A. Section 01 4520, Concrete Floor Moisture Content and PH Testing. 

B. Section 01 6116, Volatile Organic Compound (VOC) Restrictions; for VOC limits 
pertaining to adhesives, sealants, fillers, primers, and coatings. 

C. Section 01 8113, Sustainable Design Requirements, for CAL-Green general 
requirements and procedures. 

D. Section 09 6513, Resilient Base and Accessories, for rubber wall base. 

1.3 REFERENCES AND STANDARDS 

A. California Building Code (CBC), edition as noted on the Drawings, as adopted by the 
California Division of the State Architect (DSA). 

B. California Green Building Standards Code (CALGreen), edition as noted on the 
Drawings, as adopted by the California Division of the State Architect (DSA). 

C. 36 CFR 1191 - Americans with Disabilities Act Accessibility Guidelines for Buildings and 
Facilities; Final Rule; Federal Register, July 26, 1991; updated 2010. 

D. NSF International/American National Standards Institute: 

1. NSF/ANSI 140, Sustainability Assessment for Carpet. 

E. ASTM International (ASTM): 

1. D4258, Standard Practice for Surface Cleaning Concrete for Coating. 

2. D4259, Standard Practice for Preparation of Concrete by Abrasion Prior to Coating 
Application. 

3. E303, Standard Test Method for Measuring Surface Frictional Properties Using the 
British Pendulum Tester. 

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

5. E662, Standard Test Method for Specific Optical Density of Smoke Generated by 
Solid Materials. 

6. E2471, Standard Test Method for Using Seeded-Agar for the Screening 
Assessment of Antimicrobial Activity in Carpets. 



CARPETING 
SECTION 09 6800 
R231571X00 
 

2 

F. American Association of Textile Chemists and Colorists (AATCC): 

1. AATCC 16E, Colorfastness to Light: Water-Cooled Xenon-Arc Lamp, Continuous 
Light. 

2. AATCC 134, Electrostatic Propensity of Carpets. 

G. Carpet and Rug Institute (CRI):  Carpet Installation Standard, current edition. 

H. National Fire Protection Association (NFPA): 

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

I. US Consumer Product Safety Commission (CPSC): 

1. CPSC FF 1-70 Test Method (Methenamine Pill Test). 

1.4 ADMINISTRATIVE REQUIREMENTS 

A. Submittal Procedures: 

1. Action Submittals and Informational Submittals shall be submitted in accordance 
with Section 01 3300, Submittal Procedures. 

2. Closeout Submittals shall be submitted in accordance with Section 01 7700, 
Closeout Procedures. 

3. Sustainable Design Submittals shall comply with the additional requirement of 
Section 01 8113, Sustainable Design Requirements. 

B. Pre-Installation Meeting:  Conduct at Project site. 

1.5 ACTION SUBMITTALS 

A. Shop Drawings:  For carpet installation, plans showing the following: 

1. Columns, doorways, enclosing walls or partitions, built-in cabinets, and locations 
where cutouts are required in carpet. 

2. Locations where dye lot changes occur. 

3. Seam locations, types, and methods. 

4. Pattern type, repeat size, location, direction, and starting point. 

B. Product Data:  For each type of product indicated, demonstrate compliance with 
specified attributes, including slip resistance. 

C. Samples:  The following samples are required. 

1. Submit sample for each type of carpet (approximately 18 inches x 18 inches) and 
edge strip (minimum 6 inch length) to Architect for review. 

2. Manufacturer's full range of colors for Architect's selection.  Architect may select 
more than one color. 
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1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For Manufacturer and Installer. 

B. Product Test Reports:  Tests performed by a qualified testing agency for carpet. 

C. Sample of Joint Warranty. 

D. Record of Pre-installation Meeting. 

E. Sustainable Design: 

1. General: 

a. Submit information necessary to establish and document compliance with 
the California Green Building Standards Code. 

b. Sustainable design submittals are in addition to other submittals. 

2. The following information shall be provided: 

a. Adhesives and Sealants:  Evidence of compliance that products meet 
maximum VOC content limits specified in Section 01 6116. 

b. Carpet:  Evidence of compliance that products meet the testing and product 
requirements specified in Section 01 6116. 

c. Carpet Cushion:  Evidence of compliance that products meet the 
requirements of the Carpet and Rug Institute’s Green Label program as 
specified in Section 01 6116. 

1.7 CLOSEOUT SUBMITTALS 

A. Warranty:  Submit executed joint warranty and Subcontractor’s guarantee. 

B. Maintenance Data:  For carpet, to include in maintenance manuals. 

C. Specified maintenance materials. 

1.8 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials, from the same product run, that match products installed and 
that are packaged with protective covering for storage and identified with labels 
describing contents. 

B. Tag with manufacturer's name and color pattern. 

1. Sheet Carpet:  Provide 5 percent of quantity installed for extra stock, continuous 
rolls, not remnants. 

1.9 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  An entity manufacturing commercial/contract carpeting 
continuously for a period of 25 years minimum. 
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B. Installer Qualifications:  An entity that employs installers and supervisors with a minimum 
of 5 years of experience in techniques required by manufacturer for carpet installation 
and seaming method indicated. 

C. Use only new materials and products, unless existing materials or products are 
specifically shown otherwise on the Drawings to be salvaged and re-used.  

D. Single-Source Responsibility: Use materials and products of one manufacturer 
whenever possible. 

E. Materials, components, assemblies, workmanship and installation are to be observed by 
the Project Inspector.  Work not so inspected is subject to uncovering and replacement. 

F. Mockups:  Install mockups to verify selections made under sample submittals, to 
demonstrate aesthetic effects, and to set quality standards for materials and execution.  

1. Size:  Minimum 100 sq. ft. for each type, color, and pattern in locations directed by 
Architect. 

2. Approval of mockups does not constitute approval of deviations from the Contract 
Documents contained in mockups unless Architect specifically approves such 
deviations in writing. 

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

1.10 DELIVERY, STORAGE AND HANDLING 

A. Deliver materials to Project site in original factory wrappings and containers, labeled with 
identification of manufacturer, brand name, and lot number. 

B. Transport and handle in strict accord with the manufacturer's written recommendations. 

C. Store carpet products and installation materials off of ground in dry, clean spaces 
protected from the weather, with ambient temperatures maintained within range 
recommended by manufacturer. 

1.11 FIELD CONDITIONS 

A. Do not install materials unless ambient temperature of 65 degrees F and 65 percent 
relative humidity is maintained 72 hours prior to and during laying and until all materials 
have been stored at site for 48 hours between 60 degrees F and 80 degrees F and a 
relative humidity below 65 percent. 

1. Do not apply materials on wet or damp surfaces. 

1.12 WARRANTY AND GUARANTEE 

A. Special Joint Warranty:  In addition to its standard Guarantee under the Contract, furnish 
Owner a written Limited Lifetime joint Installer / Manufacturer labor and material 
guarantee, signed by Contractor and Manufacturer, agreeing to replace carpet on this 
specific project that fails to perform as required within guarantee period as a result of 
failure of materials or installation workmanship at no additional cost to the Owner. 
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1. Warranty does not include deterioration or failure of carpet due to unusual traffic, 
failure of substrate, vandalism, or abuse.  Failures include, but are not limited to, 
more than 15 percent loss of face fiber, edge raveling, snags, zippering, runs, 
delamination, and backing resiliency loss in normal use. 

PART 2 - PRODUCTS 

2.1 DESIGN AND PERFORMANCE CRITERIA 

A. ADA Compliance: 

1. Dry or Wet Slip Resistance: 

a. Although carpet is considered inherently slip resistance, verification of 
compliance with a Pendulum Test Value (PTV) of 35 or greater under dry 
and wet conditions is required when tested using ASTM E303 Standard Test 
Method for Measuring Surface Frictional Properties Using the British 
Pendulum Tester. 

b. If manufacturer of selected carpeting does not have test data to substantiate 
compliance with the above testing methods and value, provide alternative 
testing to verify compliance as acceptable to governing authorities. 

c. Laboratory tests shall be made on a minimum of three samples of each 
carpet material proposed for use. 

2. Pile Height:  1/2 inch maximum. 

B. Fire Resistance: 

1. Surface Flammability:  Pass CPSC FF 1-70 testing for carpet and large rugs. 

2. Smoke Generation:  Less than 450 in accordance with ASTM E662. 

C. Sustainable Design: 

1. VOC emissions for field-applied adhesives, sealants, and sealant primers must 
comply with limits specified in Section 01 6116. 

2. Carpet must comply with one of the certification and compliance programs 
specified in Section 01 6116. 

3. Carpet cushion must comply with the labeling program specified in Section 
01 6116. 

2.2 SHEET CARPET 

A. Sheet Carpet:  Tandus Centiva “Aftermath II Powerbond Cushion RS Roll” by Tarkett, 
Inc. as specified and the basis of design, or equal. 

1. Color:  To be selected from manufacturer's full range of colors (12 minimum). 

2. Construction: 

a. Roll Width:  6 feet. 

b. Type:  Stratatec paterrned loop. 

c. Gauge:  5/64. 
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d. Stitch Rate:  8.5 per inch. 

e. Pile Height Average:  0.187 inch. 

f. Total Product Thickness:  0.385 inch. 

g. Face Weight:  17 ounces per square yard. 

h. Primary Backing:  Non-woven synthetic fiber. 

i. Fiber System:  100 percent Dynex SD Nylon. 

j. Dye Method:  90 percent solution dyed and 10 percent yarn dyed. 

3. Physical Properties: 

a. Electrostatic Propensity:  1.5 kV in accordance with AATCC 134 test method; 
Permanent Conductive Fiber. 

b. Colorfastness to Light:  Greater than 4 after 60 hours in accordance with 
AATCC 16E test method. 

c. Soil and Stain Protection:  “Ensure” (proprietary). 

d. Critical Radiant Flux:  Class 1 (minimum 0.45 watt per square centimeter) in 
accordance with ASTM E648 and NFPA 253. 

4. Environmental Requirements: 

a. Backing to be impermeable to moisture and airflow. 

b. Recycled content claims to be certified by independent third party; SCS 
Global Services, or equal. 

c. Total Recycled Content:  8.6 percent (0 percent pre-consumer, 8.6 percent 
post-consumer). 

d. Material Composition:  Non PVC. 

e. NSF/ANSI 140 Rating:  Gold. 

f. Antimicrobial Chemicals:  None in accordance with ASTM E2471 testing. 

g. CRI Green Label Plus Certified. 

2.3 WALK-OFF MATS 

A. Walk-Off Mats:  Tandus Centiva “Abrasive Action II Powerbond Cushion RS Roll” by 
Tarkett, Inc. as specified and the basis of design, or equal. 

1. Color:  To be selected from manufacturer's full range of colors. 

2. Construction: 

a. Roll Width:  6 feet. 

b. Type:  “Accuweave” patterned loop. 

c. Total Product Thickness:  0.384 inches. 

d. Gauge:  1/12. 

e. Stitch Rate:  8.0 per inch. 

f. Pile Height Average:  0.187 inch. 

g. Face Weight:  24 ounces per square yard. 

h. Primary Backing:  Non-woven synthetic fiber. 

i. Fiber System:  “TDX” nylon. 

j. Dye Method:  100 percent solution dyed. 
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3. Physical Properties: 

a. Electrostatic Propensity:  1.5 kV in accordance with AATCC 134 test method; 
Permanent Conductive Fiber. 

b. Colorfastness to Light:  Greater than 4 after 60 hours in accordance with 
AATCC 16E test method. 

c. Soil and Stain Protection:  “Ensure” (proprietary). 

d. Critical Radiant Flux:  Class 1 (minimum 0.45 watt per square centimeter) in 
accordance with ASTM E648 and NFPA 253. 

4. Environmental Requirements: 

a. Backing to be Impermeable to moisture and airflow. 

b. Recycled content claims to be certified by independent third party; SCS 
Global Services, or equal. 

c. Total Recycled Content:  7.9 percent (0 percent pre-consumer, 7.9 percent 
post-consumer). 

d. Material Composition:  Non PVC. 

e. NSF/ANSI 140 Rating:  Gold. 

2.4 AUXILIARY MATERIALS 

A. Adhesives:  Provide adhesive system as recommended by product manufacturer and 
complying with Section 01 6116. 

B. Seam Weld: Tandus “C-54 Seam Weld” by Royal Adhesives & Sealants, LLC or Tarkett 
“C-XL” water based universal seam sealer as supplied by Tarkett, or equal acceptable 
to flooring manufacturer. 

C. Trowelable Leveling and Patching Compounds:  Latex-modified, Portland cement based 
or blended hydraulic-cement-based formulation as specified in Section 03 5416, 
Hydraulic Cement Underlayment or approved by carpet manufacturer for applications 
indicated. 

D. Wall Base, Carpet Edge, and Transition Strips:  As specified in Section 09 6513, 
Resilient Base and Accessories. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, with installer present, for compliance with requirements for 
maximum moisture content and other conditions affecting performance of the Work. 

B. Verify that finishes of substrates comply with tolerances and other requirements 
specified in other Sections and that substrates are free of cracks, ridges, depressions, 
scale, and foreign deposits that might interfere with adhesion of floor coverings. 

1. Verify that surfaces are smooth and level with no more than 1/8 inch in 10 feet 
variation from level. 

2. In the event of discrepancy, immediately notify the Architect. 
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3. Do not proceed with installation of carpet in areas of discrepancy until all such 
discrepancies have been resolved and unsatisfactory conditions have been 
corrected. 

C. Concrete Slab-On-Grade and Above-Grade Concrete Subfloor Testing: 

1. Refer to Section 01 4520, Concrete Floor Moisture Content and PH Testing. 

2. Perform alkalinity testing. 

3. Perform moisture vapor emission rate (MVER) and relative humidity (RH) testing 
when required by carpet manufacturer to effect its installation warranty and where 
free liquids and/or moisture stained concrete are observed. 

a. If specified carpet, as the basis of design, is provided with “Powerbond 
Cushion RS Roll” backing and welded seams, MVER and RH testing is not 
required. 

4. If test results are not within limits recommended by carpet manufacturer and 
adhesive materials manufacturer, promptly notify Architect and submit test results 
in writing. 

3.2 PREPARATION 

A. Concrete Slab-On-Grade and Above-Grade Concrete Subfloor: 

1. If concrete substrate test results are within limits recommended by carpet 
manufacturer and adhesive materials manufacturer, proceed with preparation of 
substrate in accordance with ASTM D4258 and as recommended by carpet and 
adhesive manufacturers. 

2. If concrete test results are not within limits recommended by carpet manufacturer 
and adhesive materials manufacturer, prepare floor substrates for installation of 
carpet in accordance with ASTM D4259. 

B. New Concrete Subfloors:  Remove subfloor ridges and bumps.  Fill minor low spots, 
cracks, joints, holes, and other defects with trowelable leveling and patching compound 
to achieve smooth, flat, hard substrate surface. 

1. At transitions between different flooring materials, use trowelable underlayment 
where necessary to raise edge of carpet to align with top of adjacent flooring 
material. 

2. Use leveling and patching compound compatible with carpet adhesive system. Do 
not use gypsum based compounds. 

C. Condition of Existing Surfaces:  Prepare existing concrete subfloors to receive new 
carpet installation. 

1. Using only mechanical or physical means, remove existing flooring, dirt, paint, old 
adhesive, curing agents or any other material that would inhibit the penetration of 
the primer into the concrete.  Do not acid etch or use chemicals of any kind to clean 
concrete. 

2. Complete preparation with cleaning of subfloors, patching of cracks and other 
imperfections, and leveling of depressions or holes. 
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3. Patch and level cracks, holes and depressions with proper patching and leveling 
compounds compatible with carpet adhesive system. 

D. Sweep and vacuum clean substrates to be covered by carpet immediately before 
installation. 

3.3 INSTALLATION 

A. General: 

1. Extend carpet installation under open-bottomed obstructions, and under 
removable flanges, or obstructions. 

2. Extend carpet into closets and alcoves of rooms, unless another floor finish is 
indicated for such spaces. 

3. Extend carpet under all moveable furniture, disabled accessible cabinets and 
equipment unless otherwise indicated. 

4. Extend carpet below or within trim rings for electrical floor outlet boxes. 

5. Cut and fit carpet to butt tightly to vertical surfaces, permanent fixtures, and built-
in furniture including cabinets, pipes, outlets, edgings, thresholds, and nosings. 
Bind or seal cut edges as recommended by carpet manufacturer. 

6. Maintain reference markers, holes, and openings that are in place or marked for 
future cutting by repeating on carpet as marked on subfloor.  Use nonpermanent, 
nonstaining marking device. 

7. Completed carpet is to be smooth and free of bubbles, puckers and other defects. 

8. Transition Strips or Reducers:  Provide wherever carpeting abuts other types of 
floors or floor covering.  Install straight and true.  Fasten to floor using adhesive or 
mechanical fasteners in accordance with manufacturer's directions.  Where carpet 
terminates at door openings, center strips under doors. 

B. Adhesive Application: 

1. Install flooring adhesive using manufacturer’s approved materials and installation 
methods. 

2. Follow adhesive manufacturer’s directions for mixing and applying. Cover surface 
evenly.  Do not exceed working area or time limits recommended by manufacturer. 

C. Sheet Carpet Installation: 

1. Comply with CRI's "CRI Carpet Installation Standard" and carpet manufacturer's 
written installation instructions. 

2. Installation Method:  Install carpet with self-adhering’ pressure-sensitive adhesive. 

3. Comply with carpet manufacturer's written instructions and shop drawings for 
seam locations and direction of carpet; maintain uniformity of carpet direction and 
lay of pile. 

a. At doorways, center seams under the door in closed position. 

b. Carpet shall be laid with minimum number of seams, in strict accordance 
with approved layout. 
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c. Keep cross seams that are necessitated by roll size to a minimum number 
and located in low traffic areas, away from doors and pivot points. 

d. Cross seams are not allowed in single rooms of 1000 square feet or less. 

4. Install as indicated on Drawings. 

5. Install borders with mitered corner seams. 

6. Do not bridge building expansion joints with carpet. 

7. Weld seams with specified seam weld in accordance with manufacturer’s 
requirements. 

3.4 DEFECTIVE WORK 

A. Repair damaged and defective work and eliminate functional and visual defects.  Where 
repair is not possible replace work.  Adjust joints for uniform appearance. 

3.5 CLEANING AND PROTECTION 

A. General: 

1. Remove excess adhesive from walls and floors. 

2. Clean up debris and remove from site. 

B. Perform the following operations immediately after completing carpet installation: 

1. Remove excess adhesive and other surface blemishes using cleaner 
recommended by carpet manufacturer. 

2. Remove yarns that protrude from carpet surface. 

3. Vacuum carpet using commercial machine with face-beater element. 

C. Protect installed carpet to comply with CRI's "Carpet Installation Standard." 

D. Protect carpet 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. 

1. Provide a temporary non-staining paper pathway in all traffic areas. 

END OF SECTION 

P:\SACLegacy\DOCS\1571 FCUSD Gold Ridge Elementary School Mod\4.06 ProjMan\09 6800_Carpeting.docx 
Last Updated:  October 19, 2021 
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PART 1 - GENERAL 
 

1.1 SUMMARY 

A. Section Includes: 

1. PVCU Wall Paneling. 

2. Installation Accessories. 

1.2 RELATED REQUIREMENTS 

A. Section 01 3543, Environmental Procedures. 

B. Pertinent Sections specifying Volatile Organic Compound (VOC) Content Restrictions. 

C. Section 01 8113, Sustainable Design Requirements. 

D. Section 09 2900, Gypsum Board. 

1.3 REFERENCES AND STANDARDS 

A. California Building Code (CBC), edition as noted on the drawings, as adopted by the 
California Division of the State Architect (DSA). 

B. General: Standards listed by reference, including revisions by issuing authority, form a 
part of this specification section to extent indicated. Standards listed are identified by 
issuing authority, authority abbreviation, designation number, title or other designation 
established by issuing authority. Standards subsequently referenced herein are referred 
to by issuing authority abbreviation and standard designation. 

C. American Society for Testing & Materials (ASTM): 

1. AST ASTM E 84-05 Standard Test Method for Surface Burning Characteristics of 
Building Materials. CLASS A 

2. ASTM D5420 Gardner Impact Exceeds 80 inch pounds 

1.4 ADMINISTRATIVE REQUIREMENTS 

A. Submittal Procedures: 

1. Action Submittals and Informational Submittals shall be submitted in accordance 
with Section 01 3300, Submittal Procedures and Section 11, Submittals. 

2. Closeout Submittals shall be submitted in accordance with Section 21, Contract 
Closeout. 

3. Sustainable Design Submittals shall comply with the additional requirement of 
Section 01 8113, Sustainable Design Requirements. 
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1.5 ACTION SUBMITTALS 

A. Shop Drawings:  Submit showing all components, panel joint and end conditions, 
adjacent materials, and including the following. 

1. Dimensioned plans and elevations, drawn to scale. 

2. Large-scale details identifying components used and indicating method of 
attachment. 

B. Product Data:  Submit list and complete descriptive data of all products proposed for 
use.  Include manufacturer's specifications, published warranty, installation instructions, 
and maintenance instructions. 

C. Samples:  The following samples are required.  

1. PVCU wall panels, 8 inches square, manufacturer's full range of colors for 
Architect's selection. 

2. Trim pieces, 6-inch lengths, for each type. 

1.6 INFORMATIONAL SUBMITTALS 

A. Sustainable Design: 

1. General: 

a. Submit information necessary to establish and document compliance with 
the California Green Building Standards Code. 

b. Sustainable design submittals are in addition to other submittals. 

2. The following information shall be provided: 

a. Adhesives and Sealants: Evidence of compliance that products meet 
maximum VOC content limits specified in Section 01 6116. 

B. Sample of manufacturer’s warranty. 

1.7 CLOSEOUT SUBMITTALS 

A. Warranty/Guarantee:  Submit executed warranty and Subcontractor’s guarantee. 

1.8 QUALITY ASSURANCE 

A. Installer Qualifications: Installer experienced in performing work of this section who has 
specialized in installation of work similar to that required for this project. 

1. Training: Installer who has a min. of five years of experience installing wall 
covering. 

B. Mock-ups: Install at project site a job mock-up using acceptable products and 
manufacturer approved installation methods. Obtain Owner’s and Consultant’s 
acceptance of finish color, texture and pattern, and workmanship standards. 

1. Mock-Up Size: 4’ x 4’. 
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2. Maintenance: Maintain mock-up during construction for workmanship comparison; 
remove and legally dispose of mock-up when no longer required. 

3. Incorporation: Mock-up may be incorporated into final construction upon Owner’s 
approval. 

C. Pre-installation Meeting: Conduct pre-installation meeting to verify project requirements, 
substrate conditions, manufacturer’s installation instructions and manufacturer’s 
warranty requirements. 

D. Use only new materials and products, unless existing materials or products are 
specifically shown otherwise on the Drawings to be salvaged and re-used. 

E. Use materials and products of one manufacturer whenever possible. 

F. All materials, components, assemblies, workmanship and installation are to be observed 
by the Owner's Project Inspector.  Work not so inspected is subject to uncovering and 
replacement. 

1.9 DELIVERY, STORAGE & HANDLING 

A. Deliver undamaged products to job in manufacturer's sealed containers and/or original 
bundles with tags and labels intact. 

B. Store materials in protected, dry conditions off of ground and in areas so as to not 
interfere with the progress of the work. 

C. Transport, store and handle in strict accord with the manufacturer's written 
recommendations. 

D. Make delivery to job when notified by Contractor verifying that the job is ready to receive 
the work of this Section and that arrangements have been made to properly store, handle 
and protect such materials and work. 

1.10 FIELD CONDITIONS 

A. Temperature Requirements: If storage temperature is below 65F (18C), the PVCU wall 
panel must be moved to a warmer place and allowed to reach this temperature before 
installation.  For further information, refer to current Installation Guide. 

B. Maintain air temperature and structural base temperature at installation area between 
65F (18C) and 80F (26C) for 48 hours before, during and 24 hours after installation. 

C. Products shall be available at project when required for installation so as not to delay job 
progress.  Installer for these products shall cooperate with installers performing work 
under other Sections involved to effect proper installation. 

D. Make and be responsible for all field dimensions necessary for proper fitting and 
completion of work.  Report discrepancies to Architect before proceeding. 
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1.11 WARRANTY 

A. Manufacturer:  In addition to the Contractor’s and Subcontractor’s Guarantee, furnish 
Owner with manufacturer’s fully executed written warranty for PVCU wall panels against 
defects in materials and workmanship for a period of 5 years. 

PART 2 - PRODUCTS 
 

2.1 DESIGN AND PERFORMANCE CRITERIA 

A. Sustainable Design: 

1. VOC emissions for field-applied adhesives, sealants, and sealant primers must 
comply with limits specified in Section 01 6116. 

2.2 MATERIALS 

A. PVCU Wall Protection Panels: “Puraguard” as manufactured by Altro as specified, or 
equal. 

1. Thickness: 0.080” 

2. Panel size: 4’ x 9’ or 4’ x 10’. Manufacturer’s standard lengths selected by 
Contractor to minimize installation joints, including wall height at vertical 
application. 

3. Construction: Homogeneous 

4. Color: Salt #W139 

2.3 ADDITIONAL MATERIALS 

A. Trim: “Cardinal” Satin Anodized Aluminum Trim as manufactured by Hoskin & Muir Inc. 
or approved equal.  All trim to be pre-drilled every 6-inches on center. 

1. Divider Bar: #A1881-SA 

2. Outside Corner Panel Trim: #A1882-SA 

3. Inside Corner Panel Trim: #A1883-SA 

4. Edge Trim: #A1884-SA 

B. Acrylic Adhesive:  For dry, climate-controlled areas, use AltroFix W157, a one-part, 
water-based, acrylic adhesive as recommended by panel manufacturer. 

C. Sanitary Sealant:  

1. Altro Sanitary Sealant – A802 White, 10.5 oz 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Site Verification of Conditions: Verify substrate conditions, which have been previously 
installed under other sections, are acceptable for product installation in accordance with 
manufacturer’s instructions. 

B. Prior to installation of PVCU wall panels, carefully inspect and verify that the installed 
work of all other trades is complete to the point where this installation may properly 
commence. 

C. Verify that specified items may be installed in accordance with the approved design. 

D. In the event of discrepancy, immediately notify the Architect.  Do not proceed in 
discrepant areas until discrepancies have been fully resolved. 

3.2 SUBSTRATE PREPARATION 

A. Walls should be smooth and level. High points must be removed and low points filled 
with filler intended for the substrate and environmental conditions. 

B. Surfaces must be permanently dry and free from all substances that may contribute to 
adhesive bond failure. 

C. Remove loose paint and conduct an adhesive bond test with paint. 

D. Exterior walls must be adequately damp-proofed and insulated. 

E. Dry wall substrates should be paint ready. 

3.3 PREPARATION 

A. All surfaces must be free from dust and cleaned prior to PVCU wall panels installation. 
The working environment must also be dust free.   Failure to comply with these conditions 
will reduce the bond strength between the adhesive and substrate, and may cause the 
PVCU wall panels to de-bond. 

B. All electrical switches, power points etc., should be in a first fix / installation state. All 
electrical equipment should only be moved or altered by a qualified electrician. 

C. All plumbing should have pipe-work removed to a first fix or installation state and “tails” 
left protruding from the substrate. PVCU wall panels can then be drilled and slid over the 
pipe tails. All holes should be drilled 1/8” (3mm) oversize to allow for expansion, then 
sealed with Altro Sanitary Sealant. Plumbing should always be done by a qualified 
plumber. 

D. Hot pipes and steam pipes should be insulated and a 1/8” to 1/4” (3-6mm) expansion 
gap should be created when installing panels around these pipes, then sealed with 
Sanitary Sealant. 
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E. All pipes, fixing bolts, etc. extending through the PVCU wall panels should have a 
minimum 1/8” (3mm) expansion gap and be sealed using Sanitary Sealant. 

F. If fitting to door frames, these must be in place prior to installation of PVCU wall panels. 

G. Prior to installation, it is advisable to complete any painting which comes in contact with 
the PVCU wall panels, as sealant used at junctions is non-paintable.   

H. Panels should be stored flat and be pre-conditioned a minimum of 24 hours in ambient 
temperatures similar to the prevailing operational conditions. 

I. The panels must be stored on a level flat surface off the ground (risk of condensation on 
the panels if stored on damp surfaces). Storage on uneven surfaces could cause the 
panels to distort prior to installation. 

J. First, check the room using a 6’ (2 m) level to ensure all walls are flat, paying particular 
attention to the corners, window reveals, and door entrances. These need to be 
inspected to ensure they are free of any debris or irregularities, which could prevent the 
panels from laying flat to the substrate after the adhesive has been applied and the panel 
installed. 

3.4 WALL PANEL INSTALLATION 

A. Compliance: Comply with manufacturer’s product data, including product technical 
bulletins, product catalog, installation instructions and product label instructions for 
installation. 

B. Set panels on top of flooring base.  Secure to walls with adhesive in accordance with 
panel manufacturer's instructions. 

C. Install aluminum trim at joints, corners, and other exposed edges. 

D. Install panels vertically, cut to required height, without horizontal joints.  Where used as 
a wainscot 48-inches or less in height, install horizontally without vertical joints except 
where wall length exceeds maximum available panel length.  Joints shall be balanced 
on each wall with each end panel of equal width or length and not less than one-half full 
size. 

E. Seal gaps remaining after installation, using silicone sealant. 

F. Trim:  Set trim with sanitary adhesive and fasten with #5 screws every 6” on center.  All 
vertical trim to be to be one piece, butt joints are not acceptable. 

3.5 CLEANING AND ADJUSTING 

A. Upon completion of installation, remove manufacturer's labels and marks of 
identification. 

B. Thoroughly wash surfaces and remove foreign material.  Leave entire work in neat, 
orderly, clean and acceptable condition. 
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C. Replace damaged parts and surfaces, which are not free from imperfections. 

D. PVCU wall panels can be cleaned with a diluted soap/detergent solution, such as Altro 
44 Cleaner.  

E. When cleaning the PVCU wall panels surface, the temperature of water should not 
exceed 140° F (60° C). 

F. To reduce the buildup of static, clean the panels with an anti-static solution. 

G. For scuff marks, use cream cleaner Altro A859/325. 

3.6 PROTECTION 

A. Protect work and materials of this Section prior to and during installation and protect the 
installed work and materials of other trades. 

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. 

C. Exposed finishes shall be free from scratches, dents, permanent discolorations and other 
defects in workmanship or material. 

3.7 EXTRA MATERIALS 

A. Provide 64 sqft of each color, pattern and type of material required for project for 
maintenance use. 

B. Provide one container of adhesive. 

C. Deliver to Owner, upon completion of the work in this section and store where directed. 
 
 

END OF SECTION 
 
p:\saclegacy\docs\1571 fcusd gold ridge elementary school mod\4.06 projman\09 7210_wall protection.docx 
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PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes:  Painting and painter's finish on all exposed exterior and interior 
surfaces, except prefinished items and unless otherwise noted, as required to complete 
finishing of the Work.  The Work includes, but is not necessarily limited to, the following 
specific items: 

1. Paint, stain or otherwise finish all new surfaces. 

2. Back priming of concealed surfaces, except as otherwise specified. 

3. Paint, repaint or finish of existing painted surfaces altered, defaced or damaged as 
a result of work of this Contract. 

4. Paint site items which are not prefinished, including posts, screens, panels, 
bollards, supports, rails and other similar improvements. 

5. Unpainted or unfinished exposed building components, pipes and conduit, 
including sprinkler piping, and metal ductwork, which run exposed across finished 
or painted surfaces. 

6. Painting work in rooms where finishing work is performed, including painting new 
surfaces as specified and re-painting existing surfaces within the room, unless 
otherwise indicated.  Re-painting existing surfaces shall be with minimum of one 
coat using specified coatings compatible with existing. 

B. Surface treatment, priming and coats of paint specified in this Section are in addition to 
shop priming and surface treatment specified under other Sections unless otherwise 
noted. 

C. Items Not Included in This Section: 

1. Factory and shop-prefinished items as specified in various Sections. 

2. Painting specified elsewhere and included in respective Sections, including but not 
necessarily limited to shop priming. 

1.2 WORK NOT TO BE PAINTED UNLESS OTHERWISE INDICATED 

A. Exposed exterior concrete and concrete slab surfaces, except as noted. 

B. Unfinished masonry, except where noted. 

C. Suspended acoustical ceilings and acoustical tile, except as noted. 

D. Pre-finished casework and other factory and shop-prefinished items as specified in 
various Sections. 

E. Finish hardware except prime coated items. 

F. Items typically not to be painted including, but not limited to, the following: 
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1. Glass. 

2. Ceramic tile. 

3. Membrane roofing. 

4. Safety nosings. 

5. Resilient floor covering and base. 

6. Carpet. 

7. Pre-finished paneling. 

8. Plastic laminate. 

9. Porcelain enamel. 

10. Vinyl wallcovering, except where noted. 

G. Aluminum doors, windows, frames and railings. 

H. Metal or plastic toilet partitions. 

I. Items of chromium, copper, nickel, brass, bronze or stainless steel. 

J. Surfaces in concealed areas such as furred spaces. 

K. Tops of gravel stop flanges (including priming) where roofing material will be adhered to. 

L. Wall areas concealed by cases, counters, cabinets, chalkboards, tackboards (prime coat 
only required). 

M. Piping or conduit including brackets and similar items therewith running on or across 
unpainted or otherwise unfinished walls or ceilings. 

N. Galvanized gratings, recessed foot grilles, and thresholds. 

O. Structural steel scheduled to receive fireproofing. 

P. Existing rooms or areas not affected by work of this project, unless specifically noted 
otherwise. 

1.3 RELATED REQUIREMENTS 

A. Section 01 6116, Volatile Organic Compound (VOC) Restrictions; for VOC limits 
pertaining to adhesives, sealants, fillers, primers, and coatings. 

B. Section 01 8113, Sustainable Design Requirements, for CAL-Green general 
requirements and procedures. 

C. Section 05 5000, Metal Fabrications. 

D. Section 07 6200, Sheet Metal Flashing and Trim. 

E. Section 07 9200, Joint Sealants. 

F. Section 08 1113, Hollow Metal Doors and Frames. 



PAINTING 
SECTION 09 9100 

R231571X00 
 

3 

G. Section 08 1416, Flush Wood Doors. 

H. Section 08 3113, Access Doors and Frames. 

I. Section 08 9000, Louvers and Vents. 

J. Section 09 2900, Gypsum Board. 

K. Divisions 22, 23 and 26, Exposed piping, ductwork and conduit. 

1.4 REFERENCES AND STANDARDS 

A. California Building Code (CBC), edition as noted on the Drawings, as adopted by the 
California Division of the State Architect (DSA). 

B. California Green Building Standards Code (CAL Green), edition as noted on the 
Drawings, as adopted by the California Division of the State Architect (DSA). 

C. ASTM International (ASTM): 

1. D523:  Standard Test Method for Specular Gloss. 

2. D4263:  Standard Test Method for Indicating Moisture in Concrete by the Plastic 
Sheet Method. 

3. D6386:  Standard Practice for Preparation of Zinc (Hot-Dip Galvanized) Coated 
Iron and Steel Product and Hardware Surfaces for Painting. 

4. D7396:  Standard Guide for Preparation of New, Continuous Zinc-Coated 
(Galvanized) Steel Surfaces for Painting. 

D. Master Painters Institute (MPI): 

1. Architectural Painting Manual Guide Specification. 

E. The Association for Materials Protection and Performance (AMPP): 

1. SSPC-Society for Protective Coatings/ National Association of Corrosion 
Engineers International (NACE): 

a. SSPC-SP 1:  Solvent Cleaning. 

b. SSPC SP-10/NACE No. 2:  Near-White Metal Blast Cleaning. 

c. SSPC-SP 16:  Brush-Off Blast Cleaning of Coated and Uncoated Galvanized 
Steel, Stainless Steels, and Non-Ferrous Metals. 

1.5 ADMINISTRATIVE REQUIREMENTS 

A. Submittal Procedures: 

1. Action Submittals and Informational Submittals shall be submitted in accordance 
with Section 01 3300, Submittal Procedures. 

2. Closeout Submittals shall be submitted in accordance with Section 01 7700, 
Closeout Procedures. 
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3. Sustainable Design Submittals shall comply with the additional requirement of 
Section 01 8113, Sustainable Design Requirements. 

1.6 ACTION SUBMITTALS 

A. Product Data:  Submit list and complete descriptive data of products proposed for use.  
Include manufacturer's specifications, published warranty or guarantee, and application 
instructions.  Cross-reference to paint system and locations of application areas. 

B. Samples: 

1. Appropriately label and identify each sample, including location and application.  
Include Architect's number as scheduled on the Drawings, manufacturer's name, 
color number, and gloss units. 

2. Prepare on 8 inch x 10 inch card stock for selected colors and finishes. 

3. Submit sufficiently ahead of work progress to allow for color board assembly and 
distribution. 

4. Resubmit as requested until required sheen, color, and texture are approved. 

1.7 INFORMATIONAL SUBMITTALS 

A. Statement of applicator qualifications. 

B. Sustainable Design: 

1. General: 

a. Submit information necessary to establish and document compliance with 
the California Green Building Standards Code. 

b. Sustainable design submittals are in addition to other submittals. 

2. The following information shall be provided: 

a. Paints and Coatings:  Evidence of compliance that products meet maximum 
VOC content limits specified in Section 01 6116. 

1.8 CLOSEOUT SUBMITTALS 

A. Guarantee:  Submit Subcontractor’s guarantee. 

B. Specified maintenance materials. 

1.9 MAINTENANCE MATERIAL SUBMITTALS 

A. At completion of the Work, deliver to Owner extra stock of paint of each color used in 
each coating material used. 

B. Containers shall be full, tightly sealed, and clearly marked. 

C. Provide the following quantities: 

1. Field Colors:  1 five-gallon container. 

2. Accent Colors:  1 one-gallon container. 
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1.10 QUALITY ASSURANCE 

A. Use only new materials and products. 

B. Single-Source Responsibility: 

1. To the maximum extent practicable, select a single manufacturer to provide all 
materials required by this Section, using additional manufacturers to provide 
systems not offered by the selected principal manufacturer. 

2. For each individual system: 

a. Provide primer and other undercoat paint produced by same manufacturer 
as finish coat. 

b. Use thinner within manufacturer's recommended limits. 

C. Source Quality Control:  Material shall be best grade products of type specified and listed 
below as regularly manufactured by these manufacturers.  Materials not bearing 
manufacturer's identification as standard "best grade product" of their regular line will not 
be considered for use. 

D. Materials, components, assemblies, workmanship and installation are to be observed by 
the Owner's Project Inspector.  Work not so inspected is subject to uncovering and 
replacement. 

E. Materials and application procedures shall comply with local, state and federal air 
pollution control regulations. 

F. Manufacturer's representative from coating supplier shall visit the site prior to application 
to review and approve the specified systems.  Discrepancies or recommended changes 
shall be submitted to the Architect for consideration prior to finalization of submittal. 

G. Site Application Mockup: 

1. Prior to ordering materials and unless waived by the Architect in writing, the 
Contractor shall provide large scale mockup areas for all colors, both interior and 
exterior, directly applied to the building for final color approval by the Architect. 

2. Minimum Size: 

a. Ceiling Areas:  Finish a panel 10 feet square. 

b. Wall Areas:  Finish a panel 8 feet long by full height of wall. 

c. Finish a portion of other items as directed by Architect. 

3. Provide up to 2 adjustments at no extra cost to the Owner. 

4. Paint shall not be ordered or applied until such large scale sample(s) have been 
reviewed and approved by the Architect in writing.  These requirements as 
described herein may be waived by the Architect in writing only. 
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1.11 DELIVERY, STORAGE AND HANDLING 

A. Deliver undamaged products to job in manufacturer's sealed containers and/or original 
bundles with tags and labels intact. 

B. Store materials in protected, clean, dry conditions off of ground and in areas which will 
not interfere with the progress of the Work. 

C. Transport, store and handle in strict accordance with the manufacturer's written 
recommendations and as specified below. 

D. Remove paint-soiled rags and waste from premises at end of each day's work or store 
in metal containers with metal covers. 

E. Paint stored at site, shall be in separate structure not less than 60 feet from any other 
building or structure.  Remove empty containers and soiled rags as they accumulate.  At 
completion, remove structure, cleanup area, and leave in original condition. 

1.12 FIELD CONDITIONS 

A. Do not apply paints and coatings under conditions which jeopardize quality or 
appearance of painting or finishing. 

B. Cover or otherwise protect finished work of other trades and surfaces not being painted 
concurrently or not to be painted. 

C. Exterior: 

1. Comply with manufacturer's recommendations as to environmental conditions 
under which coatings and coating systems can be stored and applied. 

2. Do not apply exterior paint when air or surface temperature is under 50 degrees F 
or when air or surface temperature will be below 50 degrees F for 48 hours after 
painting. 

3. Do not apply immediately following snow, rain, dew or during foggy weather. 

4. Do not apply when temperature is over 85 degrees F except in protected or shaded 
areas. 

D. Interior: 

1. Do not apply interior paint when air or surface temperature is below 50 degrees F 
unless temperature is maintained constantly. 

2. Do not apply when ventilation is inadequate to maintain humidity lower than dew 
point of coldest wall. 

E. Use moisture meter for determining proper moisture levels of surfaces for painting. 

F. Report to Architect in writing upon discovery of any prime coat painting specified in other 
Sections of Specifications that would prevent proper application of specified finish. 

G. Furnish, erect and remove scaffolding and planks required for work under this Section.  
Conform to state and local codes, rules and regulations. 
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1.13 EXISTING CONDITIONS 

A. Existing Surfaces: 

1. Paint, stain or otherwise finish all existing surfaces as indicated or scheduled on 
the Drawings. 

2. Work includes primer, paint, repaint or finish of existing painted surfaces altered, 
defaced or damaged as a result of work under this Contract. 

B. [Existing surfaces to be painted include: 

1. Exterior wall surfaces, including fascia, trim. 
2. Soffits and exterior ceilings including exposed roof framing. 
3. Doors and frames, both wood and metal. 
4. Window frames, trim and solid infill panels except unpainted or prefinished 

aluminum. 
5. Exposed conduit, piping, brackets, supports, and similar metal fabrications. 
6. Downspouts and gutters. 
7. Parapet caps and exposed flashings. 
8. Mechanical well walls, all surfaces. 
9. Concrete foundation where exposed below painted wall surfaces. 
10. Roll-up doors and frames. 
11. Closure panels between relocatable buildings. 
12. Enclosure walls, screen walls, equipment yards. 
13. Other work as shown on the Drawings, specified, or as required for a 

complete Project.] 

1.14 GUARANTEE 

A. Contractor:  Under conditions of its Guarantee under the Contract, paint colors shall be 
substantially unchanged and finishes shall maintain their original adherence without 
showing blisters, flaking, peeling, scaling, staining or unusual deterioration or other 
defects. 

PART 2 - PRODUCTS 

2.1 DESIGN AND PERFORMANCE CRITERIA 

A. Sustainable Design: 

1. VOC emissions for field-applied paints and coatings must comply with limits 
specified in Section 01 6116. 

2.2 MANUFACTURERS AND COATING PRODUCTS 

A. Products are specified under "Paint Systems" in Part 3 below and are manufactured by 
Kelly-Moore, except as otherwise indicated.  Equivalent products to those scheduled 
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manufactured by Sherwin-Williams, PPG Architectural Finishes, Glidden Professional, 
Benjamin Moore & Co., Dunn-Edwards, Vista, or equal, are acceptable. 

B. Materials selected for coating systems for each type surface shall be the product of a 
single manufacturer or shall be acceptable to manufacturer of finish coating for system. 

C. If more than one quality level of product type is marketed, use material of highest quality. 

2.3 MIXING AND TINTING 

A. Deliver paints and stains ready mixed to jobsite.  On-site color mixing or tinting will not 
be allowed. 

B. Each kind of coating for paint finishes shall be factory-mixed to match approved samples, 
colors, and ready for immediate application. 

C. Mix proprietary products in strict accordance with manufacturer's printed directions. 

D. Thinning, if permitted by manufacturer for a specific coating, shall be in accordance with 
manufacturer’s instructions.  Thinning of other products shall be in accordance with 
standard practice. 

2.4 COLORS 

A. Colors shall be as scheduled on the Drawings. 

B. Architect will prepare a color schedule with samples for guidance of painter and reserves 
right to select, allocate, and vary colors on different surfaces throughout building. 

1. Colors selected by Architect may be from manufacturer's full range standard 
palette or be custom mixed. 

2. Unless otherwise indicated on the Drawings, different colors will be selected for 
different materials such as walls, trim, and doors. 

C. Colors to be selected by the Architect, or where scheduled on the Drawings, are solely 
for the purpose of conveying color information and do not imply manufacturer's approval 
or waiver of the requirement that all coatings be from the same manufacturer, unless a 
specific system is not available from the primary manufacturer. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Prior to the work of this Section, carefully inspect and verify that the installed work of all 
other trades is complete to the point where this work may properly commence. 

B. Verify that painting may be performed in accordance with the approved design. 

C. In the event of discrepancy, immediately notify Architect.  Do not proceed in discrepant 
areas until discrepancies have been fully resolved. 
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3.2 PREPARATION 

A. General: 

1. Surface preparation and product application shall be in accordance with 
manufacturer's printed instructions. 

2. In addition to prime coats indicated (primer, sealer, filler, undercoat), use two finish 
coats minimum, and additional coats as required for complete coverage and good 
appearance of scheduled finish coat. 

3. Surfaces to receive new finish shall be properly prepared prior to application of 
finish coatings. 

4. Do not apply paint, enamel, stains or varnishes to wet, damp, dusty, finger-marked, 
rough, unfinished, or defective surfaces until such defects have been corrected. 

B. Wood - Interior: 

1. Thoroughly sandpaper and dust off woodwork; putty nail holes, cracks, and other 
defects after first coat to match color of paint.  Putty where finish will be clear. 

2. First coat on wood surfaces shall be sanded smooth.  Other coats, except finish 
coat, shall be lightly sanded and dusted before and between each coat. 

3. Smoothing, rubbing and sand-papering shall be sufficient to insure good results.  
Sand down all raised grain or rough surfaces and re-coat.  Knots, pitch pockets 
and sappy portion of wood, all nail holes, cuts, cracks and other defects in wood 
shall have any necessary extra treatment to provide proper paint base. 

C. Wood – Exterior: 

1. Surfaces shall be dry and free of grease and splatters. 

2. Rough surfaces shall be sanded smooth.   

3. At opaque finish, fill nail holes, cracks, open joints, and other defects with filler after 
priming coat has dried.  Exposed nail heads shall be spot primed. 

4. Avoid painting surfaces while exposed directly to hot sun. 

5. Smooth surfaces shall be sanded thoroughly to allow proper penetration and 
adhesion.  Areas exhibiting tannic acid staining shall receive two coats of primer 
waiting 24 hours between coats.  Sand and prime as soon as possible after 
installation to avoid UV degradation of unpainted wood surface. 

6. Mildew, if present, shall be removed by scrubbing with a commercial mildew wash 
in accordance with manufacturer's directions. 

D. Metals-General: 

1. On metal work, only such sanding will be required as is necessary to provide for 
complete bonding of coats. 

2. Steel and ironwork shall be scraped clean of scale, and rust and any grease shall 
be entirely removed. 

3. Touch-up scratched and damaged places on metal priming coats. 

4. Galvanized or zinc-coated metal shall be given an approved acid treatment 48 
hours before paint is applied. 
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5. Prep and prime coat factory or shop primed metal products, including metal doors 
and frames, exposed framing, and other exposed metal if material was not shop 
primed. 

6. Metal surfaces receiving epoxy coatings shall have stripe coat applied at all welds, 
edges, joints, etc., with epoxy primer prior to application of primer. 

E. Gypsum Board: 

1. General: 

a. Fill narrow, shallow cracks and small holes with spackling compound. 

1) Rake deep, wide cracks and deep holes. 

2) Dampen with clear water. 

b. Fill with thin layers of drywall joint cement. 

c. Allow to dry. 

d. Sand smooth after drying.  Do not raise nap of paper on gypsum board. 

F. Concrete: 

1. Cracks, gaps, hollow areas, bug holes, honey combs, voids, fins, form marks and 
other protrusions or rough edges are to be ground or stoned to provide a smooth 
continuous surface. 

2. Imperfections may require filling. 

a. Patch concrete areas with cracks, gaps, hollow areas or other imperfections 
with compatible material to provide smooth continuous surface. 

b. Material shall be compatible with and as recommended by the coating 
manufacturer. 

3. Moisture Content: 

a. Prepared surfaces shall not be painted until they have completely cured and 
have stabilized moisture content within limits required by the coating 
manufacturer. 

b. Testing for Moisture Vapor Emission Rate (MVER) shall be performed to 
verify suitability using a moisture meter, Delmhorst or equal, or method 
described in ASTM D4263. 

4. Surface shall be reviewed by Architect after surface preparation is complete and 
prior to application of primer.  Additional patching and/or grinding necessary to 
provide a visually acceptable surface after application of paint coatings shall be 
accomplished at no additional cost. 

G. Surfaces that cannot be prepared or painted as specified, or to level required by the 
coating manufacturer, shall be immediately brought to the attention of the Architect, in 
writing. 

1. Starting of work without such notification will be considered acceptance by the 
Contractor of surfaces involved. 

2. Replace unsatisfactory work caused by improper or defective surfaces, as directed 
by Architect. 
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3.3 REPAINTING EXISTING INTERIOR SURFACES 

A. Interior surfaces required to be repainted, except acoustic tile, shall be prepared as 
follows. 

1. Wash clean with solution of trisodium phosphate in water and thoroughly rinse or 
wash with approved self-neutralizing detergent. 

2. Spackle, patch, sandpaper, repair, spot or partially prime to provide "hold out" for 
finish coats of paint and otherwise properly prepare as necessary to provide 
suitable surfaces, reasonably equal to new, over which to apply specified paints. 

3.4 REPAINTING EXISTING EXTERIOR SURFACES 

A. General: 

1. Exterior surfaces required to be re-painted, shall be power washed with surfactant, 
followed by rinsing to remove all loose coatings, chalk, dirt, efflorescence, oils, and 
other contaminants that would inhibit bond of new coating. 

2. Mold or mildew shall be treated with bleach solution followed by thorough rinsing. 

3. Protect openings into interior spaces during power washing including louvers, 
vents, vent screeds, grilles, to prevent water from entering interior areas including, 
attics and soffits. 

B. Ferrous Metal:  Steel framing, metal doors and frames, louvers, metal ductwork, and 
similar Items: 

1. Remove all flaking, peeling and poorly bonded coatings, including rust from metal 
surfaces using power tool sanders or equivalent equipment.  Feather edge 
remaining coatings. 

2. Solvent scrub with MEK, all exposed bare metal, shop applied pretreatment and 
chalked coatings. 

3. Spot prime exposed bare metal and metal pre-treatment prior to application of 
specified prime coat. 

C. Galvanized Metal:  Down spouts, wall caps, and Other Exposed Galvanized Metal. 

1. Remove all loose, flaking or peeling coatings by scraping, chipping or sanding.  
Feather all rough edges by sanding. 

2. Apply phosphoric acid etch pre-treatment to exposed galvanized metal. 

D. Plaster and Concrete Masonry: 

1. Remove loose coatings using hand or power tools. 

2. Patch plaster areas where original material has cracked, spalled or otherwise been 
removed with compatible material.  Fill areas completely to provide smooth, even 
surface for refinishing.  Spot prime patches prior to proceeding. 

3. Patch masonry joints with cracks or missing material with compatible materials. 

E. Wood Siding and Trim: 
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1. Remove loose, flaking or peeling coatings by scraping, chipping or sanding.  
Feather rough edges by sanding. 

2. Surfaces that exhibit moderate to heavy chalk deposits shall be thoroughly cleaned 
to sound substrate by wire brushing, sanding, or power washing. 

3. Spot prime bare wood, exposed nail and fastener heads prior to application of 
specified prime coat. 

4. Glossy surfaces shall be dulled by sanding.  Crystalline deposits shall be removed 
by flushing with water from a hose. 

5. Mildew, if present, shall be removed by scrubbing with a commercial mildew wash 
in accordance with manufacturer's directions. 

F. Concrete: 

1. Existing exposed concrete scheduled to receive new finish shall be pressure 
washed or scrubbed to completely remove all bond breakers and oils. 

2. Remove loose coatings not removed by pressure washing using hand or power 
tools. 

3. Efflorescence to be removed following procedures recommended by the paint 
manufacturer. 

4. Cracks, gaps, hollow areas, bug holes, honey combs, voids, fins, form marks and 
other protrusions or rough edges are to be ground or stoned to provide a smooth 
continuous surface. 

5. Imperfections may require filling. 

a. Patch concrete areas with cracks, gaps, hollow areas or other imperfections 
with compatible material to provide smooth continuous surface. 

b. Material shall be compatible with and as recommended by paint 
manufacturer. 

6. Test for moisture as specified for new concrete. 

7. Surface shall be reviewed by Architect after patching is complete and primer is 
applied.  Additional patching and/or grinding necessary to provide a visually 
acceptable surface shall be accomplished at no additional cost. 

G. Stained Wood Surfaces: 

1. Thoroughly sand all surfaces. 

2. Fill holes, cracks and defects after first coat with color matched putty. 

3. Sand between coats to ensure proper adhesion. 

H. Casework to be Refinished:  For painted casework, refer to Article 3.2.  For lacquer or 
varnish systems, sand all exposed surfaces and both sides of all doors thoroughly. 

I. Exterior Ceramic Tile:  Abrade surface to receive paint.  Thoroughly power-sand all 
surfaces to remove smooth and/or glossy finish. 

3.5 CAULKING 

A. Caulk all cracks in finished surfaces. 
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B. Seal around any wall openings where original sealant is not fully sealing. 

C. Provide sealant at material transitions and intersections as required. 

3.6 PROTECTION 

A. Hardware, fixture canopies, outlet covers, switch plates and other such items shall be 
removed or loosened and replaced after completing work as required for painting and 
finishing.  Protect items until reinstalled. 

B. Protect work and work of others during progress against damage.  Leave such work 
clean and whole.  Correct damage by cleaning, repairing, replacing or repainting as 
directed. 

C. Provide necessary drop cloths for protection of work.  Cover finished surfaces adjacent 
to work. 

3.7 APPLICATION 

A. General: 

1. Do not apply initial coating until moisture content of surface is within limitations 
recommended by paint manufacturer. 

2. Apply coatings in accordance with manufacturer's recommendations and the 
additional requirements, as applicable, of the Architectural Painting Manual Guide 
Specifications for application methods and paint systems. 

3. Flow coat on evenly and well brushed in.  Should dead spots occur, touch-up 
before next coat is applied.  Should spots or cracks burn through after final coat is 
applied, apply additional coats to entire surface as necessary to remedy defects. 

4. Rate of application shall be within limits recommended by paint manufacturer for 
surface involved. 

B. Thicknesses:  Rate of application shall be within limits recommended by paint 
manufacturer for surface involved and comply with the following. 

1. Paint materials shall be applied in manner to average 1.5 to 3 Dry Mils in thickness 
for the total number of coats scheduled. 

2. Provide Tooke Dry Mill Coating Inspection Gauge manufactured by Micro Metrics 
Company to the Project Inspector for inspection of finished coating systems, if 
requested. 

C. Refinish whole area where portion of finish is not acceptable. 

D. Adjust natural finishes as necessary to obtain identical appearance on veneers and solid 
stock. 

E. Equipment adjacent to walls shall be disconnected, using workers skilled in appropriate 
trades, and moved to permit wall surfaces to be painted.  Following completion of 
painting, they shall be expertly replaced and reconnected. 
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F. Top and bottom edges of all doors shall receive same paint system finish required for 
door faces. 

G. Do not paint over fire-rating labels, fusible links, or sprinkler heads. 

3.8 DEFECTIVE WORK 

A. Painter shall be responsible for damage or unsuitable work, including that caused by 
improperly prepared surfaces.  Refinishing shall be at no cost to the Owner.  Repair work 
damaged during construction; touch-up or refinish as necessary any abraded, stained or 
otherwise damaged surfaces. 

3.9 CLEANING AND PROTECTION 

A. Thoroughly clean any drips, splatters, spills, splashes, etc., from walls, floor or other 
surfaces, with no damage to those surfaces. 

B. Protect work and materials of this Section prior to and during installation, and protect the 
installed work and materials of other trades. 

C. In the event of damage, make all repairs and replacements necessary to the approval of 
the Architect at no additional cost to the Owner. 

3.10 PAINT SYSTEMS 

A. General: 

1. Only major areas are scheduled, but miscellaneous and similar items and areas 
within room or space shall be treated with suitable system. 

2. This Specification shall serve as guide and is meant to establish procedure and 
quality.  Confer with the Architect to determine exact finish desired. 

3. Number of coats scheduled is minimum.  Additional coats shall be applied at no 
additional cost as required to hide base material completely, produce uniform 
color, and provide required and satisfactory finish. 

B. Gloss and Sheen Ratings:  Paint gloss shall be defined as the sheen rating of applied 
paint, in accordance with the following limits in conformance with Master Painters 
Institute, Inc. (MPI) Standards according to ASTM D523.  Not all of the Gloss Levels are 
necessarily scheduled or used on this Project. 

 
Gloss 
Level 

 
Description 

 
Units 

@ 60 degrees 

 
Units 

@ 85 degrees 

G1 Matte or Flat finish 0 to 5 10 max.  
G2 

 
Velvet finish 

 
0 to 10 

 
10 to 35  

G3 
 

Eggshell finish 
 

10 to 25 
 

10 to 35  
G4 

 
Satin finish 

 
20 to 35 

 
35 min.  

G5 
 

Semi-Gloss finish 
 

35 to 70 
 
  

G6 
 

Gloss finish 
 

70 to 85 
 
  

G7 
 

High-Gloss finish 
 

> 85 
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C. Clarification of System Terminology: 

1. Interior paint Systems are specified and identified herein by initial letters “INT.” 

2. Exterior paint Systems are specified and identified herein by initial letters “EXT.” 

3. The numbers following “INT” and “EXT” for each System identifies the substrate to 
be coated. 

4. Initial numbers for each System identify the substrate to be coated summarized as 
follows with further clarification included with the System description: 

CODE  DESCRIPTION 

3.1  Concrete 
3.2  Cement Plaster 
4  Masonry 
5  Metal 
6  Wood 
9.2  Gypsum Board 
9.3  Acoustical Panels and Tile 

5. The letter following substrate number identifies the general finish coat chemistry 
summarized as follows: 

CODE  DESCRIPTION 

A  Standard acrylic 
B  Non-bridging vinyl acrylic 
C  Epoxy-like acrylic 
D  Semi-transparent stain 
E  Elastomeric 
F  High performance epoxy-like acrylic 
G  Lacquer 
H  Aliphatic urethane 
I  Fire Retardant Intumescent 
J  Acrylic Urethane 
K  PVA primer 
L  Acrylic primer 
M  Premium performance acrylic polymer 

6. Hyphenated suffix identifies the topcoat gloss level. 

3.11 INTERIOR PAINTING SYSTEMS 

INT 5.1A-5 
Acrylic on Exposed Steel, Not Shop Primed - Gloss Level 5 
1 coat 5725 DTM Acrylic Primer 
2 coats 1050 Premium Professional Latex Semi-Gloss 

Note: Modify scheduled finish coat if lower gloss level is selected by Architect. 

INT 5.2A-5 
Acrylic on Shop Primed Metal Including Hollow Metal Doors & Frames - Gloss Level 5 
2 coats 1050 Premium Professional Latex Semi-Gloss 

Note: Modify scheduled finish coat if higher or lower gloss level is selected by 
Architect. 
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INT 6.3A-5 
Acrylic on Millwork and Wood Doors - Gloss Level 5 
1 coat 973 AcryPlex Acrylic Primer (if not shop 

primed) 
2 coats 1050 Premium Professional Latex Semi-Gloss 

INT 9.2A-3 
Acrylic on Gypsum Board, textured finish - Gloss Level 3 
1 coat 971 AcryPlex PVA Primer/Sealer (if not 

previously painted) 
2 coats 1010 Premium Professional Latex Eggshell 

INT 9.2A-5 
Acrylic on Gypsum Board, smooth finish - Gloss Level 5 
1 coat 971 AcryPlex PVA Primer/Sealer (if not 

previously painted) 
2 coats 1050 Premium Professional Latex Semi-Gloss 

Note: Provide additional topcoat at toilet rooms and food service areas. 
 
INT9.2F-6 
Epoxy-Like Acrylic on Gypsum Board - Gloss Level 6 (if not previously painted) 
1 coat     971 Acryplex      PVA Primer/Sealer 
2 coats   1680 DuraPoxy  100% Acrylic Gloss 
Note: Provide additional topcoat at toilet rooms and food service areas. 

3.12 EXTERIOR PAINTING SYSTEMS 

EXT 3.2A-2 
Acrylic on Cement Plaster - Gloss Level 2 
1 coat 247 AcryShield Acrylic Masonry Primer 
2 coats 1210 Premium Professional 100% Acrylic Low Sheen 

EXT 5.2A-5 
Acrylic over Shop Primed Metal Doors and Frames, Steel Frame, Mechanical and 
Electrical Equipment, and Panels - Gloss Level 5 
2 coats 2888 DuraPoxy HP Acrylic Urethane Semi-Gloss 

3.13 MISCELLANEOUS PAINTING 

A. Mechanical and Electrical Equipment, Conduits and Piping:  Paint exposed items as 
scheduled using appropriate system for material and whether or not item has been 
factory-primed. 

B. Exposed Insulation-Covered Piping:  Size with Arabol, or equal latex type adhesive, and 
apply 2 coats of semi-gloss enamel. 

C. Material Visible through Grilles, Screens, Louvers, Vents and Screens and Exposed 
Hardware Cloth Screening:  Painted flat black to make them as unnoticeable as possible. 
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D. Mechanical Equipment:  Paint mechanical equipment housings where indicated on the 
Drawings. 

END OF SECTION 

p:\saclegacy\docs\1571 fcusd gold ridge elementary school mod\4.06 projman\09 9100_painting.docx 
Last Updated:  January 26, 2022 
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PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Code required signage. 

2. Exterior building identification and other non-code signage. 

1.2 RELATED REQUIREMENTS 

A. Section 01 6116, Volatile Organic Compound (VOC) Restrictions; for VOC limits 
pertaining to adhesives, sealants, fillers, primers, and coatings. 

B. Section 01 8113, Sustainable Design Requirements, for CAL-Green general 
requirements and procedures. 

C. Division 23, Mechanical. 

D. Division 26, Electrical. 

E. Signage requirements included on the Drawings. 

1.3 REFERENCES AND STANDARDS 

A. California Building Code, edition as noted on the drawings, as adopted by the California 
Division of the State Architect (DSA). 

B. California Green Building Standards Code (CAL Green), edition as noted on drawings, 
as adopted by the California Division of the State Architect (DSA). 

C. Title 19, CCR, Article 33.01(i). 

D. American National Standards Institute (ANSI): 

1. A-117.1:  Accessible and Usable Buildings and Facilities. 

E. ASTM International (ASTM): 

1. A53/A53M:  Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-
Coated, Welded and Seamless. 

2. A153/A153M:  Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel 
Hardware. 

1.4 ADMINISTRATIVE REQUIREMENTS 

A. Submittal Procedures: 
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1. Action Submittals and Informational Submittals shall be submitted in accordance 
with Section 01 3300, Submittal Procedures. 

2. Closeout Submittals shall be submitted in accordance with Section 01 7700, 
Closeout Procedures. 

3. Sustainable Design Submittals shall comply with the additional requirement of 
Section 01 8113, Sustainable Design Requirements. 

B. Coordination: 

1. Prior to production of shop drawings and samples, coordinate a pre-submittal 
conference with Architect to confirm submittal requirements, schedule, and sign 
review process. 

2. For signs supported by or anchored to permanent construction, advise installers 
of anchorage devices about specific requirements for placement of anchorage 
devices and similar items to be used for attaching signs.  Provide template for 
placement of sign-anchorage devices embedded in permanent construction by 
other installers. 

1.5 ACTION SUBMITTALS 

A. Shop Drawings: 

1. Scaled drawings and signage schedule for each sign indicating materials, lettering 
layout, and colors. 

B. Product Data: Submit list and complete descriptive data of all products proposed for use.  
Include manufacturer's specifications, published warranty or guarantee, installation 
instructions, and maintenance instructions. 

C. Samples:  

1. Submit three samples of specified signage fonts to be used for visual and tactile 
characters including braille below the raised characters. 

2. Color Verification:  Provide physical sample of each available color form the 
manufacturer. Include color system name and serial number, code and name as 
applicable. 

3. Control Samples.  Samples shall be prepared on same base material to be used 
in fabrication. Submit one sample of each sign type.  Signage types are indicated 
in Construction Document details. Interior signs shall be full size. 

4. Dimensional Letters:  One full-size representative samples of each dimensional 
letter type required, showing letter style, color, and material finish and method of 
attachment. 

5. Symbol of Accessibility and Pictograms.  Full scale sample of pictograms and 
symbol of accessibility to be used on sign panels and graphics. 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For installer. 
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B. Sustainable Design: 

1. General: 

a. Submit information necessary to establish and document compliance with 
the California Green Building Standards Code. 

b. Sustainable design submittals are in addition to other submittals. 

2. The following information shall be provided: 

a. Adhesives and Sealants: Evidence of compliance that products meet 
maximum VOC content limits specified in Section 01 6116. 

C. Sample of manufacturer’s warranty. 

D. Signage Schedule and Alphanumeric Nomenclature.  As a component of shop drawings 
and informational submittals, verify with Architect the sign nomenclature; room names 
and numbers; wording of way-finding, directional and informational signage; text; and 
orientation of wayfinding pictorial graphics. 

1.7 CLOSEOUT SUBMITTALS 

A. Warranty/Guarantee:  Submit executed warranty and Subcontractor’s guarantee. 

B. Maintenance data for signs and sign types including maintenance manuals. 

1.8 QUALITY ASSURANCE 

A. Contractor shall assure that the vendor shall be responsible for the quality of materials 
and workmanship of any firm acting as the vendor's subcontractor. 

B. Use only new materials and products, unless existing materials or products are 
specifically shown otherwise on the Drawings to be salvaged and re-used. 

C. Use materials and products of one manufacturer whenever possible. 

D. Materials, components, assemblies, workmanship and installation are to be observed by 
the Owner's Project Inspector.  Work not so inspected is subject to uncovering and 
replacement. 

E. The adhesion of inlaid letters and symbols will be tested.  See Article WARRANTY. 

F. Mockups: 

1. Prior to installation, install pre-installation paper mockup signs for review at 
locations designated by Architect.  The job-site review is to confirm compliance 
with the information included on the Drawings, typical installation conditions, and 
determine installation locations for non-typical conditions. 

1.9 DELIVERY, STORAGE AND HANDLING 

A. Deliver undamaged products to job in manufacturer's sealed containers and/or original 
bundles with tags and labels intact. 
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B. Store materials in protected, dry conditions off of ground and in areas so as to not 
interfere with the progress of the work. 

C. Transport, store and handle in strict accord with the manufacturer's written 
recommendations. 

1.10 FIELD MEASUREMENTS 

A. Make and be responsible for all field dimensions necessary for proper fitting and 
completion of work. Report discrepancies to Architect before proceeding. 

1.11 WARRANTY 

A. Manufacturer:  In addition to the Contractor’s and Subcontractor’s Guarantee, furnish 
Owner with manufacturer’s available fully executed written warranty for signage against 
all defects in materials and workmanship, including without limitation against yellowing, 
cracking, crazing, and other visible and performance defects for a period of 5 years. 

1. Text, pictograms or symbols that can be removed from the sign face utilizing a 
sharp object or other conventional methods will be considered a manufacturing 
defect. 

PART 2 - PRODUCTS 

2.1 DESIGN AND PERFORMANCE CRITERIA 

A. Regulatory Standards: 

1. Except as otherwise specified or shown, signage shall conform to the following: 

a. ANSI A-117.1 and the Americans with Disabilities Act (ADA). 

b. ATBCB Design Guidelines for Signage in relation to the Americans with 
Disabilities Act. 

c. California Code of Regulations, Titles 19 and 24. 

1) Contracted Grade 2 Braille shall be used whenever Braille symbols are 
specifically required.  Refer to CBC Section 11B-703.3. 

2) All signage shall conform to CBC Section 11B-703. 

d. Uniform Sign Code. 

2. When there is a conflict between the CBC and ADA, comply with the most 
stringent. 

B. Design Criteria: Refer to Chapter 11B of the California Building Code. 

1. Raised Characters:  Section 11B-703.2. 

a. Depth:  Section 11B-703.2.1. 

b. Case:  Section 11B-703.2.2. 

c. Style:  Section 11B-703.2.3. 

d. Character Proportions:  Section 11B703.2.4. 
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e. Character Height:  Section 11B-703.2.5. 

f. Stroke Thickness:  Section 11B-703.2.6. 

g. Character Spacing: Section 11B-703.2.7. 

h. Line Spacing: Section 11B-703.2.8. 

i. Installation Height and Location: Section 11B-703.4. 

2. Braille:  Section 11B-703.3. 

a. Contracted (Grade 2) Braille with rounded or domed dots shall be used 
wherever Braille is required. 

1) Braille dimensions in accordance with Table 11B-703.3.1. 

3. Visual Characters:  Section 11B-703.5. 

a. Character Proportions: Section 11B-703.5.4. 

b. Stroke Thickness: Section 11B-703.5.7. 

c. Character Spacing:  Section 11B-703.5.8.  

d. Line Spacing:  Section 11B-703.5.9. 

4. Pictograms:  Section 11B-703.6. 

a. Pictogram Field: 11B-703.6.1. 

1) Characters and Braille shall not be located in the pictogram field. 

b. Finish and Contrast: Section 11B-703.6.2. 

1) Pictograms and their field shall have a non-glare finish. Pictograms 
shall contrast with their field with either a light pictogram on a dark field 
or a dark pictogram on a light field. 

c. Text Descriptors:  Section 11B-703.6.3. 

1) Locate text descriptors directly below the pictogram field. 

2) Text shall be raised characters with braille directly below. 

5. International Symbol of Accessibility: Section 11B-703.7.2.1. 

6. Toilet Room Door Symbols: Section 11B-703.7.2.6. 

7. Tactile Exit Signs: Tactile exit signage to comply with1013.4 and 11B-703.4. 

C. Sustainable Design: 

1. VOC emissions for field-applied adhesives, sealants, and sealant primers must 
comply with limits specified in Section 01 6116. 

2.2 PLASTIC SIGNS - TACTILE 

A. Materials, Unless Otherwise Noted: 

1. Manufacturer and Product:  “Inlaid Tactile Sign” by Accent Signage Systems, Inc. 
Minneapolis, MN, 800-215-9437 as specified and the basis of design; Ellis & Ellis 
Sign Systems, Sacramento, CA, 916-924-1936; ASI-Modulex, Los Altos, CA, 650-
940-1354; Weidner Architectural Signage, Sacramento, CA; or equal. 

a. Sign Face:  Two 1/8-inch plies with eased edges; New Hermes “Gravo-Tac,” 
or equal. 

1) Total Thickness:  1/4 inch. 
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2) Painted signs will not be accepted. 

b. Tactile Text:  Provide tactile text and “Raster” Braille at plastic tactile 
signage. 

1) Tactile text shall be inlaid into sign face 1/32-inch and raised 1/32- inch 
minimum above sign face surface. 

2) Inlaid text shall be 1-ply, 1/16-inch thick material; “Gravo-Tac” Exterior 
or equal. 

3) Provide text and graphics precisely formed, uniformly opaque to 
comply with relevant ADA regulations and requirements indicated for 
size, style, spacing, content, position and colors. 

4) Symbols where specified shall be International Style. 

5) Braille shall be Contracted (Grade 2) Braille. 

a) Dots shall be 0.10-inch on centers in each cell, 0.30-inch on 
center between corresponding dots in adjacent cells, and 0.395-
inch minimum to 0.400-inch maximum on center between 
corresponding dots in cell directly below. 

b) Dots shall be raised a minimum of 0.025-inch and a maximum of 
0.037-inch above the background, and a base diameter of 0.059-
inch minimum and 0.063- inch maximum. 

c) Dots with straight sides and flat tops are not acceptable. 

c. Colors:  High contrast, non-glare, integral colors for graphics. 

1) Integral materials shall be U.V. stabilized. 

2) Characters, symbols and pictograms shall be in high contrast (light 
color) with background (dark) color and must conform to the CBC and 
the ADA Standards. 

B. Fabrication: 

1. Panel Appearance:  Manufacturer's standard, high contrast, semi-matte colors. 

2. Surface Texture:  Matte Non-glare. 

3. Character Style, Size and Layout Position: 

a. Characters shall be 1-inch high, unless otherwise indicated. 

b. The stroke of the uppercase letter “I” shall be 15 percent maximum of the 
height of the character. 

c. The width of the uppercase letter “O” shall be 60 percent minimum and 110 
percent maximum of the height of the uppercase letter “I”. 

d. Character style to be Sans Serif, uppercase, accompanied by Braille directly 
below text at all locations where raised characters are required. 

e. Spacing between baselines of separate lines of raised characters with a 
message shall be 135 percent minimum and 170 percent maximum of the 
raised character height. 

4. Text Schedule:  Confirm text, symbols and numbering with the Architect and 
Owner. 
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5. Sign Size:  As indicated on the Drawings or, if not shown, as reasonably required 
to accommodate text, symbols and Braille. 

a. Where signs are installed on window glazing, fabricate a blank sign back to 
match in size and shape to sign. 

b. Sign backs shall cover back side of sign from view through window on 
opposite side of sign. 

c. Signs that are mounted back-to-back on glazing are to be matching in size; 
the smaller sign is to be increased in size as reasonably required to match 
the larger sign. 

6. Sign Shape:  As indicated on the Drawings. 

a. Corners:  Radiused, unless otherwise shown. 

7. Inlaid Letter Adhesion Process:  Inlaid material shall be adhered into 1/32-inch 
deep routed sign face utilizing the heat and pressure bonded/chemically welded 
process as developed by Accent Signage Systems for the specified “Inlaid Tactile 
Sign.” 

a. Sign manufacturers for the specified “Inlaid Tactile Sign” shall be familiar 
with and utilize the exact same manufacturing process developed by Accent 
Signage Systems. 

b. Manufacturer must utilize the same and required equipment, products and 
techniques necessary to produce authentic “Inlaid Tactile Signs” as 
developed by Accent Signage Systems. 

c. Other adhesive products and methods, including applied adhesive tapes will 
not be accepted. 

C. Sign Types: Provide braille translation directly below the raised characters. 

1. Room Identification Sign:  Provide as shown on the Drawings. 

a. Provide name and room number at each door indicated.  

b. Names and numbers to be reviewed and approved by Architect and Owner 
prior to fabrication. 

c. Allow an average of 4-numbers and 14-letters for each sign. 

d. Sign to be provided adjacent to doors as shown. 

2. Toilet Room Identification Sign: In addition to the specified Door Symbol, provide 
a Toilet Room Identification Sign at the strike side of every toilet room door. 

3. Sign shall include an International Symbol of Accessibility, pictogram, and raised 
characters, specifying the room name with Braille translation below pictogram. 

a. Non-Accessible Toilet Room Directional Sign: In addition to the specified 
Door Symbol at non-accessible toilet rooms, provide a Non-Accessible Toilet 
Room Directional Sign at the strike side of the door. 

b. Sign shall include an International Symbol of Accessibility and directional 
arrow, specifying accessible restrooms with Braille translation below. 

4. Tactile Exit Sign: 

a. Provide with text in raised characters to read: "EXIT". 

5. Tactile Exit Route Sign:  
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a. Text to Read:  “EXIT ROUTE.” 

2.3 PLASTIC SIGNS - NON-TACTILE 

A. Materials, Unless Otherwise Noted: 

Manufacturer and Product:  Acrylic panel sign as manufactured and distributed by Ellis & Ellis 
Sign Systems, 916-924-1936, as specified and the basis of design, or equal. 

1. Sign Face:  1/4-inch, matt finish, non-glare acrylic with subsurface vinyl and paint.  
Painted faces will not be accepted. 

2. Colors:  Colors shall match specified Tactile Signs and as selected by Architect 
and Owner. 

a. Integral materials shall be U.V. stabilized. 

b. Graphics and text shall be in high contrast (light color) with background 
(dark) color. 

B. Fabrication: 

1. Sign Thickness: 1/4-inch. 

2. Character Style, Size and Layout Position: 

a. Characters shall be a minimum of 1-inch high, unless otherwise indicated. 

b. The stroke thickness of the uppercase letter “I” shall be 10 percent minimum 
and 20 percent maximum of the height of the character. 

c. The width of the uppercase letter “O” shall be 60 percent minimum and 110 
percent maximum of the height of the uppercase letter “I”. 

d. Letter style to be Sans Serif, uppercase. 

e. Space characters 10 percent minimum and 35 percent maximum of height 
of characters, measured between two closest points of adjacent characters, 
excluding word spaces. 

f. Spacing between baselines of separate lines of characters within a message 
shall be 135 percent minimum and 170 percent maximum of character 
height. 

3. Text Schedule:  Confirm text, symbols and numbering Architect and Owner using 
the shop drawing/submittal process. 

4. Sign Size:  As indicated on the Drawings or, if not shown, as reasonably required 
to accommodate text and symbols. 

a. Where signs are installed on window glazing, fabricate a blank sign back to 
match in size and shape to sign. 

b. Sign backs will cover back side of sign from view through window on 
opposite side of sign. 

5. Sign Shape:  As indicated on the Drawings or, as reasonably required to 
accommodate the specified text and size at lettering. 

a. Corners:  1/4-inch radius, unless otherwise shown. 

C. Sign Types: 
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1. Toilet Room Door Symbol:  Provide one of the following symbols as appropriate to 
the toilet room type.  Toilet Room Door Symbols shall have a color contrast that is 
distinctly different from the color of the door.  Characters, as shown, to be flush 
with face of symbol. The entire background color must contrast with door. A thin 
contrasting border around the symbol, with remainder of sign background in a non-
contrasting color is not allowed. 

a. Girls: 12-inch diameter circle, with eased edges. 

b. Boys:  Equilateral triangle with sides 12-inches long, with eased edges. 

c. Women:  12-inch diameter circle, with eased edges. 

d. Men: Equilateral triangle with sides 12-inches long, with eased edges. 

e. Unisex or Staff: equilateral triangle of contrasting color and super imposed 
on and geometrically inscribed within the face of 12-inch diameter circle, 
which is a contrasting color to the door. The vertices of the triangle symbol 
shall be located ¼-inch maximum from the edge of the circle with the vertex 
pointing upward.  Both the circle and triangle to have eased edges. 

2. Occupancy Signs (Capacity Sign):  Quantity of occupants shall be as indicated on 
the Drawings or as provided by Architect.  Text to read as follows: 

a. Maximum Number - General:  "The number of people permitted in this room 
shall not exceed _____ by order of the Division of the State Architect.” 

b. Rooms Used for Assembly and Dining:  "The number of people permitted in 
this room shall not exceed _____ for Assembly and _____ for Dining by order 
of the Division of the State Architect.” 

3. Disabled Accessible Entrance Signs: 6-inches high x 6-inches wide with 
International Symbol of Accessibility. 

4. Assistive Listening System Sign:  Provide as indicated on the Drawings. 

2.4 METAL SIGNS 

A. Letter Style: 

1. The stroke thickness of the uppercase letter “I” shall be 10 percent minimum and 
20 percent maximum of the height of the character. 

2. The width of the uppercase letter “O” shall be 60 percent minimum and 110 percent 
maximum of the height of the uppercase letter “I”. 

3. Letter style to be Sans Serif, uppercase. 

B. Metal Reflectorized Signs: 

1. Blue reflective vinyl background with white copy or symbol on 0.080 aluminum 
unless noted otherwise: 

a. Disabled Accessible Parking Stall:  

1) International Symbol of Accessibility with text below to read “MINIMUM 
FINE $250”. 

2) Pole mounted. 

b. Van Accessible Parking Stall: 
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1) Same as Standard Accessible Parking Stall sign with text below to 
read "VAN ACCESSIBLE". 

2) Pole mounted. 

2. Parking Lot Entrance: Text as shown on the Drawings, on dark blue background. 

3. On-site Stop Sign:  Red reflectorized vinyl background with white copy and border.  
Pole mounted; in compliance with State of California Business, Transportation and 
Housing Agency, Department of Transportation 1990 Uniform Sign Chart. 

4. Directional Signs: 

a. Colors:  As selected by Architect and Owner. 

b. Copy and locations as noted on Drawings. 

c. Pole mounted. 

C. Metal Painted Signs:  Baked enamel on steel. 

1. Gate Sign:  4-inch high lettering in all caps to read: “EXIT”. 

a. Provide at exit gate(s) as shown. 

b. Colors:  As selected by Architect. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

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. In the event of discrepancy, immediately notify Architect.  Do not proceed in discrepant 
areas until discrepancies have been fully resolved. 

3.2 INSTALLATION OF SIGNS 

A. General:  Locations of signs must be in accordance with the Drawings and approved 
shop drawings. 

B. Plastic Signs: 

1. General: 

a. Provide both mechanical fasteners and either adhesive or 2-sided adhesive 
tape as recommended by manufacturer for given mounting substrate. 

b. Fasteners:  Minimum 4-recessed flush head tamper-proof (vandal-resistant) 
screws per sign. 

2. Wood and Metal Framed Walls:  Mechanical fasteners shall be of adequate length 
to penetrate exterior finishes and provide secure embedment into wall structure or 
sheathing. 

3. Glass: 
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a. Utilize mounting adhesive and silicone where signs are mounted to glass. 

b. Provide vinyl window sign backer to match sign face size, mounted on 
opposite side of glass. 

c. Signs mounted back-to-back are to be matching in size. 

d. Do not pre-drill signs for mechanical fastening where sign is to be mounted 
to glass. 

C. Pole Mounted: 

1. General: 

a. Mount signs using galvanized steel carriage bolt with hex nut and washer. 

b. Touch up bolt head with paint to match background. 

2. Accessible Parking Stall Sign: 

a. Provide one sign at each stall. 

3. Parking Lot Entry Sign and Stop Sign:  Provide sign at location and height as 
indicated on the Drawings. 

4. Pole:  ASTM A53, Grade B, hot-dip galvanized in accordance with ASTM A153. 

a. Diameter and Height:  As shown on the Drawings. 

5. Foundations:  Pole mounted signs shall be mounted in concrete footing as shown 
on the Drawings. 

D. Other Signs:  Use mounting method that is permanent, vandal resistant, and has been 
approved by the Architect. 

3.3 PROTECTION 

A. Protect work and materials of this Section and other Sections prior to and during 
installation, and protect the installed work and materials of all other trades. 

B. In the event of damage, immediately make all repairs and replacements necessary to 
the approval of the Architect and at no additional cost to the Owner. 

3.4 ADJUSTING AND CLEANING 

A. Remove all dust, dirt, finger marks, etc. from signs and letters using cleaning methods 
as recommended by manufacturer. 

END OF SECTION 

p:\saclegacy\docs\1571 fcusd gold ridge elementary school mod\4.06 projman\10 1400_ signage.docx 
Last Updated:  March 30, 2021 
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PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Toilet accessories. 

1.2 RELATED REQUIREMENTS 

A. Section 09 3000, Tiling. 

B. Section 10 2113, Composite Toilet Compartments. 

1.3 REFERENCES AND STANDARDS 

A. California Building Code (CBC), edition as noted on the Drawings, as adopted by the 
California Division of the state Architect (DSA). 

B. California Green Building Standards Code (CAL Green), edition as noted on the 
Drawings, as adopted by the California Division of the State Architect (DSA). 

1.4 ADMINISTRATIVE REQUIREMENTS 

A. Submittal Procedures: 

1. Action Submittals and Informational Submittals shall be submitted in accordance 
with Section 01 3300, Submittal Procedures. 

2. Closeout Submittals shall be submitted in accordance with Section 01 7700, 
Closeout Procedures. 

B. Coordination:  Coordinate with other trades as required to ensure proper and adequate 
provision in framing and wall finish for the installation of the selected toilet accessories 
in the locations required including recessed items) 

1.5 ACTION SUBMITTALS 

A. Shop Drawings:  Submit showing parts, connections and anchorages, adjacent 
materials, fully dimensioned and noted. 

B. Product Data:  Submit list of each required accessory and complete descriptive data of 
products proposed for use.  Include manufacturer's specifications, published warranty, 
installation instructions, and maintenance instructions. 

1.6 INFORMATIONAL SUBMITTALS 

A. Sample of manufacturer’s warranty. 
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1.7 CLOSEOUT SUBMITTALS 

A. Warranty/Guarantee:  Submit executed warranty and Subcontractor’s guarantee. 

B. Keys for lockable accessories. 

C. Maintenance data and operating instructions. 

1.8 QUALITY ASSURANCE 

A. Use only new materials and products, unless existing materials or products are 
specifically shown otherwise on the Drawings to be salvaged and re-used. 

B. Use materials and products of one manufacturer whenever possible. 

C. All materials, components, assemblies, workmanship and installation are to be observed 
by the Owner's Project Inspector.  Work not so inspected is subject to uncovering and 
replacement. 

1.9 DELIVERY, STORAGE AND HANDLING 

A. Deliver undamaged products to job in manufacturer's sealed containers and/or original 
bundles with tags and labels intact. 

B. Store materials in protected, dry conditions off of ground and in areas so as to not 
interfere with the progress of the Work. 

C. Transport, store and handle in strict accord with the manufacturer's written 
recommendations. 

1.10 FIELD CONDITIONS 

A. Make and be responsible for field dimensions necessary for proper fitting and completion 
of Work. Report discrepancies to Architect before proceeding.   

B. Verify wall depths are adequate for each item prior to ordering.  Notify Architect of 
conflicts or discrepancies. 

1.11 WARRANTY 

A. Manufacturer: In addition to the Contractor’s and Subcontractor’s Guarantee, furnish 
Owner with manufacturer's fully executed written warranty for toilet accessories against 
defects in materials and workmanship, agreeing to replace and install toilet accessories 
at no additional cost to the Owner, within warranty period as follows: 

1. Glass Mirrors: For a period of10 years. 

2. All Other Accessories: For a period of 3 years. 
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PART 2 - PRODUCTS 

2.1 OWNER FURNISHED OWNER INSTALLED PRODUCTS 

A. The following products will be furnished by the Owner for installation by Contractor.  
Provide adequate blocking for attachment.  Miscellaneous items are to be provided and 
installed by Contractor. 

1. Soap Dispensers 

2. Paper Towel Dispensers. 

3. Toilet Tissue Dispensers. 

4. Toilet Seat Cover Dispensers. 

2.2 DESIGN AND PERFORMANCE CRITERIA 

A. Conform to applicable requirements of ADA and CBC for accessibility.  When in conflict, 
conform to the most stringent. 

2.3 MANUFACTURERS 

A. Accessories:  Bobrick Washroom Equipment Inc. or Bradley Corporation as specified 
and the basis of design, unless otherwise noted, or equal. 

1. Manufactured accessories not specified shall require approval as a substitution to 
be considered equal.  Refer to substitution requirements specified in Section 
01 3300, Submittal Procedures. 

2. Although multiple manufacturers may be specified for a specific accessory, all 
accessories shall be the product of a single manufacturer, unless otherwise 
specified or approved. 

2.4 MANUFACTURED UNITS 

A. General: 

1. Locked Dispensing Units:  Key alike for all accessories. 

B. Grab Bars:  18 gauge 1-1/2 inch outside diameter, type 304 stainless steel welded to 1/8 
inch type 304 solid stainless steel wall plates; Bobrick Series B-6806, Bradley 812 
Series, or equal. 

1. Configurations and Lengths:  As shown. 

2. Grab bar shall withstand a 250 pound point load. 

3. Joints ground and polished. 

4. Finish on Exposed Surfaces:  Satin. 

5. Fastening:   Concealed, vandal resistant. 

C. Mirror, Glass:  1/4 inch thick No. 1 (mirror glazing) quality, clear polished float glass, with 
protective copper backing over silver coating and non-metallic elastic paint;  Bobrick 
Series B-165, Bradley 781 Series, or equal. 
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1. Edges shall be protected by friction-absorbing filler strips. 

2. Size, Unless Otherwise Shown: 

a. Kindergarten and Elementary Toilet Rooms:  18 inches wide x 30 inches 
high. 

b. Middle School/Junior High, High School, College and Staff Toilet Rooms: 18 
inches wide x 36 inches high. 

3. Safety Backing:  Full size, shock absorbing, water-resistant, non-abrasive, 3/16 
inch thick polyethylene padding. 

4. Backs:  Galvanized steel backing with formed edges, integral horizontal hanging 
brackets.  Provide with theft-resistant concealed hangers. 

5. Frames:  Stainless steel, 1/2 inch x 1/2 inch x 3/8 inch channel with bright polish 
finish. 

a. Use theft-resistant screws in countersunk holes where screws are exposed. 

b. Corners:  Square and mitered, weld or mechanically fastened to tight hairline 
joint, or frame as one piece with rounded corners. 

D. Mirror, Stainless Steel:  Vandal-resistant stainless steel, frameless mirror; type 430, 
minimum 20 gauge stainless steel with bright polished finish, and 1/4 inch return; Bobrick 
Model B-942, or Bradley Model SA05. 

1. Mounting:  Tamper-resistant screws. 

2.5 FASTENINGS 

A. Toilet accessories shall be complete with required fastenings. 

B. Fastenings shall either harmonize with the item being fastened, or be of the concealed 
type. 

C. Exposed fastenings shall be theft and vandal-resistant. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Prior to installation of the Work of this Section, 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. In the event of discrepancy, immediately notify the Architect.  Do not proceed in 
discrepant areas until discrepancies have been fully resolved. 

3.2 PREPARATION 

A. The Contractor shall provide recesses, anchorage and back-up blocking in sizes and in 
locations as required for proper installation of accessories.  Coordinate with other trades 
where necessary to make provisions for installation. 
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B. Securely anchor items in place in locations and at mounting heights indicated.  Where 
specific dimensions are not noted, installation shall be approved by the Architect. 

C. Securely fasten grab bar mounting plates to solid framing or blocking, in accordance with 
CBC. 

D. Provide cut-outs in toilet partitions for napkin disposal units as required. 

3.3 INSTALLATION 

A. Install fixtures, accessories and items in accordance with manufacturers’ printed 
instructions where shown or as approved by Architect. 

B. Mount surface-mounted accessories to solid backing or blocking. 

C. Install plumb and level, securely and rigidly anchored to substrate. 

D. Use concealed vandal-resistant fastenings wherever possible. 

1. Adhesive installation not permitted. 

2. Provide anchors, bolts and other necessary fasteners, and attach accessories 
securely to walls or toilet partitions as recommended by manufacturer for each 
item and each type of substrate condition. 

E. Grab bars:  Solidly anchor grab bars to withstand minimum downward pull of 500 pounds 
between any 2 supports after installation. 

F. Verify type, location and attachment methods of items furnished by Owner to ensure 
proper preparation of substrate for solid attachment of accessories. 

G. Sealants:  Comply with requirements of Section 07 9200, Joint Sealants. 

1. Apply behind toilet accessories as necessary to ensure sanitary and watertight 
integrity of surfaces. 

2. Conceal sealants. 

3.4 CLEANING AND ADJUSTING 

A. Upon completion of installation, remove manufacturer's temporary labels, marks of 
identification. 

B. Thoroughly wash surfaces, remove foreign materials, polish surfaces. 

C. Leave entire accessories in neat, orderly, clean, acceptable condition as approved. 

D. Replace damaged parts, surfaces which are not free from imperfections. 

3.5 PROTECTION 

A. Protect Work and materials of this Section prior to and during installation, and protect 
the installed Work and materials of other trades. 



TOILET ACCESSORIES 
SECTION 10 2813 
R231571X00 
 

6 

B. In the event of damage, make repairs and replacements necessary to the approval of 
the Architect at no additional cost to the Owner. 

C. Exposed finish shall be free from scratches, dents, permanent discolorations and other 
defects in workmanship or material. 

END OF SECTION 

p:\saclegacy\docs\1571 fcusd gold ridge elementary school mod\4.06 projman\10 2813_toilet accessories.docx 
Last Updated:  April 1, 2021 
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PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Manufactured, plastic-laminate-faced, modular casework and accessory items. 

1.2 RELATED REQUIREMENTS 

A. Section 01 6116, Volatile Organic Compound (VOC) Content Restrictions, for VOC limits 
pertaining to adhesives, sealants, fillers, primers, and coatings. 

B. Section 01 8113, Sustainable Design Requirements, for CAL-Green general 
requirements and procedures. 

C. Section 09 2900, Gypsum Board. 

D. Section 09 9100, Painting. 

E. Section 12 3623, Plastic-Laminate-Clad Countertops. 

F. Division 22, Plumbing, for sinks (except as specifically included herein), services and 
connections. 

G. Division 26, Electrical, for electrical outlets and fittings built into architectural casework. 

1.3 REFERENCES AND STANDARDS 

A. California Building Code (CBC), edition as note on the Drawings, as adopted by the 
California Division of the State Architect (DSA). 

B. California Green Building Standards Code (CALGreen), edition as noted on the 
Drawings, as adopted by the California Division of the State Architect (DSA). 

C. American National Standards Institute (ANSI): 

1. ANSI A208.2:  Medium Density Fiberboard for Interior Use. 

2. ANSI/BHMA A156.9:  American National Standard for Cabinet Hardware; Builders 
Hardware Manufacturers Association. 

3. ANSI/BHMA A156.18:  American National Standard for Materials and Finishes; 
Builders Hardware Manufacturers Association. 

D. National Electrical Manufacturers Association (NEMA): 

1. NEMA LD3.1:  "High-Pressure Decorative Laminates." 

E. Woodwork Institute (WI)/ Architectural Woodwork Manufacturers of Canada (AWMAC): 

1. North American Architectural Woodwork Standards (NAAWS). 
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1.4 DEFINITIONS 

A. General:  The following definitions are in conformance with those included in the 
referenced NAAWS document. 

B. “Exposed Exterior” surfaces include all surfaces visible when doors and drawers are 
closed. 

1. Bottoms of casework more than 4 feet above the floor will be considered an 
exposed surface. 

2. Tops of casework that are visible by building occupants from stairs, mezzanines 
or other elevated locations will be considered as exposed. 

C. “Exposed Interior Surfaces” surfaces exposed to view in open casework or behind glass 
doors. 

D. “Semi-Exposed Surfaces” are interior surfaces only exposed to view when doors or 
drawers are open. 

E. “Concealed Surfaces” include surfaces of sleepers, web frames, dust panels, and other 
surfaces that are not visible after installation. 

1.5 ADMINISTRATIVE REQUIREMENTS 

A. Submittal Procedures: 

1. Action Submittals and Informational Submittals shall be submitted in accordance 
with Section 01 3300, Submittal Procedures. 

2. Sustainable Design Submittals shall comply with the additional requirement of 
Section 01 8113, Sustainable Design Requirements. 

3. Closeout Submittals shall be submitted in accordance with Section 01 7700, 
Closeout Procedures. 

B. Scheduling and Coordination: 

1. Require casework fabricator to examine the schedule and check it for timing, 
accuracy and compatibility with its work and shall coordinate work with the master 
schedule and job superintendent. 

2. Require casework fabricator to furnish assistance in coordination and scheduling 
of other work pertinent to casework installation and to notify Contractor of 
requirements so as to result in a well-coordinated job. 

1.6 ACTION SUBMITTALS 

A. Shop Drawings: 

1. Submit dimensioned plans, elevations, component profiles, and details for each 
casework layout showing the following: 

a. Locations and type of service fixtures with lines thereto; anchorage locations, 
installation details to floors and walls. 
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b. Relationship of units in to surrounding and adjacent construction including 
walls, doors, and windows. 

c. Swing of doors. 

d. Shelving. 

e. Accessory items such as fillers, end panels, and valance. 

f. Base height. 

2. First page of shop drawings and each elevation shall bear an individually serial-
numbered WI “Certified Compliance Label.” 

B. Product Data: 

1. Provide manufacturers cut sheets for all materials proposed for use including: 

a. Panel products. 

b. Cabinet hardware items. 

c. Laminates. 

2. Include manufacturer's literature for items which are proposed for use and 
specified herein only by listing the intended performance requirements. 

C. Samples:  The following samples are required. 

1. Each type of high pressure laminate (HPL), edge banding, cabinet liner, and 
melamine-faced panel. 

a. Plastic laminate and edge banding to be selected from manufacturers’ full 
range of colors by Architect. 

2. Hardware:  Adjustable shelf clip, hinge, pull, magnetic catch, elbow catch and 
lockset.  Returned hardware samples may be used on the project unless otherwise 
noted by the Architect. 

1.7 INFORMATIONAL SUBMITTALS 

A. Before delivery of casework to jobsite, submit a WI “Certified Compliance Certificate” 
listing the items certified, the applicable NAAWS Grade, and whether installation is 
included. 

B. Qualification Data:  For installer. 

C. Sample of manufacturers’ warranty. 

D. Sustainable Design: 

1. General: 

a. Submit information necessary to establish and document compliance with 
the California Green Building Standards Code. 

b. Sustainable design submittals are in addition to other submittals. 

2. The following information shall be provided: 

a. Composite Wood:   Evidence of compliance that products meet 
formaldehyde limits of current CARB Airborne Toxic Control Measure 
(ATCM) as specified in Section 01 6116. 
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b. Adhesives and Sealants:  Evidence of compliance that products meet 
maximum VOC content limits specified in Section 01 6116. 

1.8 CLOSEOUT SUBMITTALS 

A. Warranty:  Submit executed warranty. 

B. Specified maintenance materials. 

1.9 MAINTENANCE MATERIAL SUBMITTALS 

A. Provide additional materials as follows: 

1. Hinges:  10 each. 

2. Pulls:  10 each. 

3. Cabinet Locks:  10 each. 

4. Adjustable Shelf Supports:  25 each. 

B. Deliver to Owner as directed. 

1.10 QUALITY ASSURANCE 

A. General: 

1. Furnish all components and accessories and all allied products new and free from 
defects. 

2. To assure proper coordination and eliminate divided responsibility, all work 
specified in this Section shall be executed under the direction of a single 
manufacturer and supplier. 

B. Qualifications: 

1. Manufacturer:  The casework manufacturer must have not less than 5 years of 
production experience similar to this project, and the specified product, and whose 
qualifications indicate the ability to comply with the requirements of this section. 

2. Installer:  The installer must have at least one project in the past 5 years with similar 
systems and complexities to those required for this project, and where the value 
of the woodwork is a minimum of 80% of the cost of woodwork for this project. 

C. Use only new materials and products, unless existing materials or products are 
specifically shown otherwise on the Drawings to be salvaged and re-used. 

D. Single-Source Responsibility:  Use materials and products of one manufacturer 
whenever possible. 

E. Materials, components, assemblies, workmanship and installation are to be observed by 
the Owner's Project Inspector.  Work not so inspected is subject to uncovering and 
replacement. 

F. Casework Designations: 
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1. Reference numbers on Drawings are related to NAAWS Cabinet Design Series 
(CDS) Elevation numbers, and are used to identify prefinished casework and to 
indicate dimensions, general design, equipment, shelving (adjustable and fixed) 
and other components to be furnished.  Unless modified by notation on Drawings, 
description for indicated number shall constitute requirements for such cabinets 
incorporating all features set forth in the NAAWS CDS Elevations. 

2. Use of the NAAWS CDS Elevations numbers, and specific requirements set forth 
on the Drawings and as specified, are not intended to preclude use of other 
manufacturer's product or procedure, which may be equal thereto, but are given to 
establish standard of design and quality of materials, construction and 
workmanship. 

G. Proof of compliance with the specified NAAWS Grade assembly and installation shall be 
provided by the following WI Quality Control Program: 

1. WI Certified Compliance Program: 

a. Casework and the installation thereof for this Project shall be certified by 
fabricator for compliance to the Contract Documents. 

b. WI licensees shall issue a Certified Compliance Certificate indicating the 
casework products being furnished and certifying that these products and 
their installation will fully meet all the requirement of the WI Grade specified.  
Certificate shall be submitted prior to delivery of casework to the jobsite. 

c. Non-licensees of the WI shall arrange to have a WI Inspector inspect the 
casework after completion of fabrication and installation and furnish a 
Certified Compliance Certificate.  Contractor shall be responsible for all costs 
associated with corrections to fabricated or installed work as required to 
secure the WI Certified Compliance Certificate. 

d. Casework and/or installation determined to be non-compliant by WI and not 
corrected will be rejected. 

e. Each elevation of casework shall bear the WI Certified Compliance Label 
placed at an inside face of the casework unit furthest to the right in elevation. 

f. Fees charged by WI to either WI licensee or non-licensee are the 
responsibility of the Contractor. 

g. At completion of installation the Contractor shall provide a Woodwork 
Institute Certified Certificate indicating the products installed, and certifying 
that the installation of these products fully meets the requirements of the 
Grade or Grades specified.  Issuance of the WI Certified Compliance 
Certificate is a prerequisite of the Architect’s final acceptance. 

H. Mockups:  Provide mockup of one base cabinet and one wall hung cabinet to verify finish 
material selections, modifications made under sample submittals, and to demonstrate 
aesthetic effects and set quality standards for materials and execution for cabinet 
exteriors, interior construction, and hardware. 

1. The base cabinet is to have at least one drawer and be of the same material to be 
provided for the project. 

2. The approved mockup may be incorporated in the project. 
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1.11 DELIVERY, STORAGE AND HANDLING 

A. Deliver undamaged products to job in manufacturer's sealed containers and/or original 
bundles with tags and labels intact. 

B. Store materials in protected, dry conditions off of ground and in areas so as to not 
interfere with the progress of the work. 

C. Transport, store and handle in strict accordance with the manufacturer's 
recommendations. 

D. Do not deliver until wet operations in building are completed and storage area is closed 
in and broom clean, with relative humidity 50 percent or less at 70 degrees F. 

E. Deliver in sections to fit through openings. 

1.12 FIELD CONDITIONS 

A. Environmental Limitations:  Do not deliver or install casework until building is enclosed, 
wet-work is complete, and HVAC system is operating and maintaining temperature and 
relative humidity at levels planned for building occupants during the remainder of the 
construction period. 

B. Products shall be available at project when required for installation so as not to delay job 
progress.  Installer for these products shall cooperate with installers performing work 
under other sections involved to effect proper installation. 

C. Casework fabricator shall coordinate installation of any Owner supplied equipment 
where indicated on the Drawings. 

D. Field Measurements:  Make and be responsible for all field dimensions necessary for 
proper fitting and completion of work.  Report discrepancies to Architect before 
proceeding. 

1.13 WARRANTY 

A. Manufacturer:  In addition to the Contractor’s Standard Guarantee, furnish Owner with 
manufacturer’s fully executed written 5-year warranty for casework against defects in 
materials and workmanship.  Warranty shall include against delaminations, joint 
separations, warp or twist in doors more than 1/4 inch, and splits or cracks in finished 
surfaces. 

1. Warranty shall include against delamination, joint separations, warps or twists in 
doors more than ¼ inch, and splits or cracks in finished surfaces. 

PART 2 - PRODUCTS 

2.1 DESIGN AND PERFORMANCE CRITERIA 

A. Sustainable Design: 
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1. Composite wood products must meet current formaldehyde emission limits of 
CARB Airborne Toxic Control Measure (ATCM) as specified in Section 01 6116. 

2. VOC emissions for field-applied adhesives, sealants, and sealant primers must 
comply with limits specified in Section 01 6116. 

2.2 PANEL MATERIALS 

A. Medium-Density Fiberboard (MDF):  ANSI A208.2, Grade 155, formaldehyde-free, and 
meeting grade MR30 moisture resistance; "Medite II," by Roseburg, or equal. 

1. Thickness:  3/4 inch, unless otherwise shown or specified. 

B. Thermally-Fused Melamine Panels (TFM):  Melamine resin-impregnated decorative 
paper thermally fused to a formaldehyde free MDF core. 

1. Color:  White, unless otherwise noted or selected by Architect from a minimum of 
6 colors. 

C. Plywood:  Exterior type, Grade B-C or better.  Plywood to be free of urea-formaldehyde. 

D. Hardboard:  Tempered Grade, conforming to standards of American Hardboard 
Association or PS-50; use smooth side exposed. 

E. Particle Board:  Not permitted. 

2.3 LAMINATE MATERIALS 

A. High-Pressure Plastic Laminate:  Conforming to NEMA LD3.1 and ISO 4586-2. 

1. Grades: 

a. Horizontal Surfaces:  ISO 10/HGS; horizontal, general purpose, standard. 

b. Vertical Surfaces:  ISO 20/VG; vertical, general purpose. 

c. Cabinet Liner (If Specified TFM Panel is Not Used):  ISO 72/CLS, cabinet 
liner, standard. 

d. Backing Sheet:  ISO 91/BKL; backer, light duty. 

2. Manufacturers:  Formica, Wilsonart, Arborite, Pionite, Nevamar, or equal. 

3. Colors, and Patterns: 

a. Exposed:  As selected by Architect from manufacturer/suppliers' full product 
color range. 

1) There will be no additional cost allowance for premium color 
selections, or for selection of different colors for different rooms up to 
a maximum 6 colors. 

2) Doors and frames may be different selections. 

b. Cabinet Liner:  As selected by Architect. 

2.4 ADDITIONAL MATERIALS 

A. Edge Bandings: 
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1. 3-mm thick PVC:  Solid, high impact, purified, color-thru, acid resistant, pre-
laminated primed edging, machine-applied with hot melt adhesives, automatically 
trimmed, inside/outside length-radiused for uniform appearance, buffed and 
corner-radiused for consistent design. 

a. Locations:  Door and drawer face edge, and exposed shelf edge. 

b. Color:  As selected by Architect from manufacturer’s full range of standard 
colors. 

2. 0.02-inch thick PVC:  Flat Edge, solid, high impact, purified, color-thru, acid 
resistant PVC, edging machine-applied with hot melt adhesives, automatically 
trimmed face, back and corners for uniform appearance. 

a. Locations: 

1) Drawer body edge, not drawer face, and cabinet body edge including 
door and drawer front spacer rail. 

2) Interior body component edging, interior dividers and interior shelving.  

b. Color:  Match cabinet interior surface color. 

2.5 HARDWARE 

A. Comply with requirements of BHMA A156.9, Type 2 (Institutional). 

B. Finishes: 

1. Exposed Items:  Satin chromium plated, 626, unless otherwise noted complying 
with ANSI/BHMA A156.18. 

2. Concealed Items:  Manufacturer's standard finish, complying with applicable 
product class of ANSI/BHMA A156.9. 

C. Hinges: 

1. Type:  Heavy duty, five knuckle, 2-3/4-inch, institutional type hinge; let into door to 
achieve 1/8 inch reveals; Part Number 374 by Rockford Process Control, or equal, 
unless otherwise recommended by fabricator for total door and side panel 
thickness after application of laminate finish. 

a. Hinges shall be mill ground, hospital tip, tight pin feature with all edges 
eased. 

b. Hinges to be full wrap around type of tempered steel 0.095 inch thick. 

c. Hinges shall accommodate 3/4 inch thick laminated door and allow 270 
degree swing. 

2. Fasteners:  Each hinge to have minimum 9 screws, #7, 5/8 inch FHMS to assure 
positive door attachment.  Fill all holes if greater than 9. 

3. Quantity: 

a. One pair per door to 48 inches in height. 

b. One and one-half pair 48 inches in height to 84 inches in height.  

c. Over 84 inches in height, provide 2 pair of hinges. 

D. Door and Drawer Pulls:  Hafele, Catalog No. 155.00.190, or equal. 
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E. Magnetic Catches:  Häfele 246 with matching strike plate, matt nickel finish, or equal. 

F. Locks:  CompX National Lock C8100 Series pin tumbler, or equal. 

1. All cabinets in each Room to be keyed alike. 

2. All Rooms to be keyed different. 

3. Locations:  As indicated on the Drawings. 

G. Elbow Catch: #2 Elbow Catch by Ives, or equal. 

1. Finish: Satin chrome. 

2. Locate and mount surface bolt on door far enough below shelf to allow for ½” 
deflection of shelf and also to allow for proper engagement of surface bolt and 
angle strike. 

H. Drawer Guides:  Accuride as specified, or equal: 

1. Drawers Less Than 24 inches Wide:  Light duty, full extension; Model 3732. 

a. Provide appropriate length. 

b. Load Rating per Pair:  100-pounds. 

2. Drawers 24 inches to 36 Inches Wide:  Medium duty with 1-inch over travel; Model 
3301. 

a. Provide appropriate length. 

b. Load Rating per Pair:  150-pounds. 

I. Adjustable Shelf Supports:  Seismic restraining type; “Universal 1” by Hettich 
International for insertion into 5 mm holes, or equal. 

J. Suspension Fittings: Hafele “Keku” as specified, or equal. 

1. Provide Panel Component and EH Frame Connector. 

2.6 ADDITIONAL MATERIALS 

A. Bumper Pads (Silencers):  Hemispherical, quiet clear type, 55 Shore A hardness; 3M 
Bumpon Protective Products, or equal. 

B. Adhesive:  As recommended by panel manufacturer best suited for the intended use and 
that has a VOC content of 50 g/L or less when calculated according to 40 CFR 59, 
Subpart D (EPA Method 24). 

C. Glue:  Aliphatic-resin, polyurethane, or resorcinol wood glue recommended by 
manufacturer for general carpentry use that has a VOC content of 30 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

D. Fasteners:  Size and type to suit application in accordance with specified standards and 
as required. 
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2.7 FABRICATION  - GENERAL 

A. Construction shall conform to NAAWS casework requirements. 

B. Make job measurements as required for proper fabrication of the work. 

C. Grade:  Custom.  If provisions for the NAAWS Grade are in conflict with, or modified by 
the drawings and/or specifications, the modifications shall govern. 

D. Door and Drawer Front Style:  Flush overlay, NAAWS Style A. 

E. Carcass Construction:  Type A frameless.  Provide as single unit at open shelving to 
greatest extent possible. 

2.8 FABRICATION OF CABINET COMPONENTS 

A. Cabinet Bodies: 

1. Fabricate, assemble and finish each cabinet as complete, self-supporting unit. 

a. Unless otherwise shown, counter height and tall storage units shall be 
24 inches minimum overall depth; wall-hung units shall be 15 inches 
minimum overall depth. 

b. At concealed locations, provide tops on all wall-hung and tall cabinets 
utilizing melamine on both faces. 

c. At locations where the tops of wall hung or tall cabinets are visible, provide 
tops on all wall-hung and tall cabinets utilizing HPL on exterior face and 
melamine on interior face. 

d. Fabricate bottoms, tops and frames of lock-joint glued and screwed, or 
dowelled and glued construction to end panel construction.  Simple butted 
not permitted. 

e. Tops and sides of tall units and wall-hung cabinets shall be 3/4-inch thick 
MDF core. 

f. Bottoms of upper cabinets shall be constructed of same materials as 
specified for shelving. 

g. Tall cabinets and base cabinets, fronts and sides shall be 3/4-inch thick MDF 
core. 

h. Cabinet backs shall be a minimum of 1/4-inch thick. 

i. Dowel and screw partitions and boxed shelves into top framing, bottoms or 
ends, as applicable. 

j. Middle shelf of tall cabinets, 5 feet or greater in height, shall be fixed. 

k. At top of counter height units, provide 3/4-inch plywood boxed subframe, 
mortised and tenonned, glued and screwed, for concealed attachment of 
countertop and for cabinet rigidity. 

l. Provide toe space on floor-mounted units. 

m. For tall units and wall-mounted cabinets, include 5/8 inch x 3 inch concealed 
wood strips full length at top and bottom, for screw or bolt anchorage to wall 
to conform to pull requirements of Title 24. 

n. Holes for Shelf Support Clips:  32mm on center. 
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1) Provide 2 holes on each side of shelf except provide a 3rd hole where 
cabinets are deeper than 24 inches. 

2) Locations shall be confirmed with Architect. 

o. The fabrication of casework must allow for shim space at the base of the 
cabinets, to account for field conditions, as required so that the height from 
finish floor to top of counter, and sink rim where occurs, does not exceed the 
specified height at any location along the countertop after installation. 

2. Finishing: 

a. Exposed Interior Surfaces and Semi-Exposed Surfaces: 

1) Melamine bonded to MDF core; specified TFM panel. 

2) Use for all semi-exposed surfaces, tops and bottoms of wall-hung and 
tall cabinets except as otherwise specified, concealed ends, partitions, 
and drawer boxes. 

3) See “Shelves” Paragraph for panel and finish requirements for 
shelving. 

B. Drawers: 

1. Fabrication: 

a. Fabricate and assemble drawer boxes with subfront and back glued and 
screwed into tenons at drawer sides. 

b. Fronts shall be 3/4 inch thick MDF. 

c. Sides:  1/2 inch thick MDF to create drawer box subfront, sides, back and 
bottom. 

d. Extend bottom into dados with glue and screws at all 4 edges, using 1/4-inch 
materials matching the sides and backs. 

e. At drawers over 30 inches wide, provide 1/2-inch bottoms. 

f. Install 2-drawer guides for each drawer with positive closing and stop device 
to prevent inadvertent removal. 

g. Drawer boxes to be full height of drawer opening. 

h. Attach drawer front to subfront with #8 x 1-inch pan head wood screws 
(P.H.W.S.) 

i. Provide closing stops at the rear of both drawer sides, unless stops are built 
into the slides to prevent the drawer front from impacting the cabinet body. 

2. Finishing: 

a. Drawer Front:  Vertical grade high-pressure laminate (HPL). 

b. Interior Face of Drawer Front:  Cabinet liner. 

c. Band all 4 edges of drawer front with specified banding material. 

d. Provide TFM panel with melamine finish on both faces, for subfront, sides, 
back and bottom. 

C. Doors: 

1. Fabrication: 

a. Panel:  3/4-inch thick MDF. 
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b. Hang face-mounted over cabinet, pairs parallel with proper clearance at pull 
edges.  Install hardware. 

c. Clearance Tolerances:  Develop 1/8 inch maximum reveals. 

2. Finishing: 

a. Exposed Exterior Face:  Specified HPL. 

1) Where wood grain pattern is selected, provide pairs of doors with book- 
match wood grain patterns. 

b. Exposed Interior Face:  Cabinet liner. 

c. Band all 4 edges of doors with specified banding material. 

D. Shelves: 

1. Fabrication - General: 

a. Shelving to be adjustable on 1-1/4 inch centers supported by 4 adjustable 
shelf clips. 

b. Loading capacity to be minimum 50 pounds per square foot, not to exceed 
200 pounds on any shelf. 

c. Shelving shall match the interior depth of the cabinet box. 

d. Band all leading edges with edge banding material as specified. 

2. Shelving less than 24 inches:  3/4-inch MDF. 

a. Finish:  Melamine, both sides. 

3. Shelving 24 to 30 inches:  1-inch MDF. 

a. Finish:  Melamine, both sides. 

4. Shelving Greater than 30 inches, up to 36 inches:  1-inch, MDF. 

a. Finish:  Vertical grade HPL, both sides, applied with rigid glue line process. 

5. Shelving Greater than 36 inches, up to 48 inches:  1-inch plywood. 

a. Finish:  Vertical grade HPL, both sides, applied with rigid glue line process.  
Contact adhesive is not permitted. 

E. Scribes and Filler Panels: 

1. Provide matching scribes and filler panels, and scribe all cabinets to abutting walls, 
partitions and ceilings. 

2. Scribes shall not exceed 1-1/2 inches wide. 

3. Scribe to be covered top and bottom. 

4. At locations where casework wraps inside corners, provide top and bottom filler 
panels where voids occur. 

F. Cabinet Bases: 

1. If casework manufacturer chooses to use cabinet bases, they shall be 4 inches 
standard height. 

2. Fabricate completely out of 3/4-inch plywood in continuous lengths to insure 
straight and level installation of cabinet bodies.  MDF is not acceptable for use at 
bases. 



 MANUFACTURED PLASTIC-LAMINATE-CLAD CASEWORK 
 SECTION 12 3216 
 R231571X00 
  

13 

3. Freestanding cabinets shall have cabinet ends running directly to the floor. 

4. Anchorage fasteners to be neatly installed through the back and anchor strip at the 
top and bottom, and middle at tall cabinets. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Prior to installing casework, examine and verify that the installed work of all other trades 
is complete to the point where this work may properly commence. 

B. Verify that specified items may be installed in accordance with the approved design. 

C. Review in job conditions, installation requirements, and quality of completed substrate 
for compliance with Architect’s expectations related to floor flatness for installation of 
casework. 

D. In the event of discrepancy, immediately notify the Architect.  Do not proceed in 
discrepant areas until discrepancies have been fully resolved. 

3.2 PREPARATION 

A. Take all necessary measurements in the field to ensure proper dimensions for cabinets 
prior to fabrication. 

B. Coordinate with other trades whose work adjoins, combines, or aligns with casework. 

3.3 INSTALLATION 

A. Install all work in conformance with the referenced NAAWS document. 

B. Supervision:  Installation work shall be under direct supervision of representative of 
manufacturer of the casework. 

C. Set work level, square and in true alignment.  Cabinetwork shall fit to walls and upon 
completion of installation shall show no marks, indentations or other defects.  Furnish 
scribes, filler panels, trim and molding required for finished installation.  When set, each 
individual cabinet shall be capable of withstanding, without movement, a force of 200 
pounds applied in any direction. 

D. Cabinet work shall be installed as required so that the height from finish floor to top of 
counter, and sink rim where occurs, does not exceed the specified height at any location 
along the countertop after installation. 

E. Method of attachment, including the type, size, frequency and/or spacing of anchoring 
devises and fasteners shall comply to NAAWS minimum requirements or be as indicated 
on the Drawings or as specified, whichever is more restrictive. 

F. Doors, drawers and fixtures shall operate correctly and smoothly. 



MANUFACTURED PLASTIC-LAMINATE-CLAD CASEWORK 
SECTION 12 3216 
R231571X00 
 

14 

G. Furnish miscellaneous metal support and bracing required for installation.  If necessary, 
deliver these items to other trades responsible for installation into adjacent work and 
designate exact location for their installation. 

H. Provide specified seismic restraining, adjustable shelf supports at all adjustable shelves 
to prevent shelf from sliding out of cabinets with or without doors. 

3.4 ADJUSTING AND CLEANING 

A. Prior to final inspection and acceptance by the Architect, completely check each installed 
item and adjust for proper operation. 

B. Remove all fingerprints, smudges and the like from casework; vacuum clean drawers 
and interiors of dust, dirt and sawdust. 

3.5 PROTECTION 

A. Protect work and materials of this Section prior to and during installation and protect the 
installed work and materials of other trades.  Adjust all moving or operating parts to 
function smoothly and correctly. 

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. 

END OF SECTION 

p:\saclegacy\docs\1571 fcusd gold ridge elementary school mod\4.06 projman\12 3216_manufactured plastic-laminate-clad 

casework.docx 
Last Updated:  November 1, 2021 
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PART 1 -  GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Plastic laminate faced counters and splashes. 

1.2 RELATED REQUIREMENTS 

A. Section 01 6116, Volatile Organic Compound (VOC) Restrictions, for VOC limits 
pertaining to adhesives, sealants, fillers, primers, and coatings. 

B. Section 01 8113, Sustainable Design Requirements, for CAL-Green [general 
requirements and procedures. 

C. Section 07 9200, Joint Sealants. 

D. Section 12 3216, Manufactured Plastic-Laminate-Clad Casework; casework to receive 
countertops. 

E. Division 22, Plumbing, for sinks (except as specifically included herein), services and 
connections. 

F. Division 26, Electrical, for electrical outlets and fittings built into countertops. 

1.3 REFERENCES AND STANDARDS 

A. California Building Code (CBC), edition as noted on the Drawings, as adopted by the 
California Division of the State Architect (DSA). 

B. California Green Building Standards Code (CAL Green), edition as noted on the 
Drawings, as adopted by the California Division of the State Architect (DSA). 

C. American National Standards Institute (ANSI): 

1. A161.2:  Decorative Laminate Countertops, Performance Standards for Fabricated 
High Pressure. 

2. A208.1:  Particleboard. 

3. A208.2:  Medium Density Fiberboard (MDF) for Interior Applications. 

D. International Organization for Standardization (ISO): 

1. 4586-2: “High-pressure decorative laminates (HPL, HPDL) - Sheets based on 
thermosetting resins (usually called laminates) - Part 2: Determination of 
properties.” 

E. Woodwork Institute (WI):  North American Architectural Woodwork Standards (NAAWS) 
published jointly by WI and the Architectural Woodwork Manufacturers of Canada 
(AWMAC). 
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1.4 ADMINISTRATIVE REQUIREMENTS 

A. Submittal Procedures: 

1. Action Submittals and Informational Submittals shall be submitted in accordance 
with Section 01 3300, Submittal Procedures. 

2. Closeout Submittals shall be submitted in accordance with Section 01 7700, 
Closeout Procedures. 

3. Sustainable Design Submittals shall comply with the additional requirement of 
Section 01 8113, Sustainable Design Requirements. 

1.5 ACTION SUBMITTALS 

A. Shop Drawings:  Prepare for each countertop in accordance with Section 1 Article 
entitled “Submittals” of the referenced NAAWS document. 

1. Show items interfacing with countertops including relationship to supporting 
casework. 

2. Identify materials to be used. 

3. Shop drawings for countertops may be submitted as part of shop drawings 
prepared and submitted under Section 12 3216, Manufactured Plastic-Laminate-
Clad Casework. 

B. Samples:  8 by 10-inch piece of selected pattern and color of plastic laminate. 

1.6 INFORMATIONAL SUBMITTALS 

A. Before delivery of countertops to jobsite, submit a WI “Certified Compliance Certificate” 
listing the items certified, the applicable NAAWS Grade, and whether installation is 
included. 

B. Sustainable Design: 

1. General: 

a. Submit information necessary to establish and document compliance with 
the California Green Building Standards Code. 

b. Sustainable design submittals are in addition to other submittals. 

2. The following information shall be provided: 

a. Adhesives and Sealants: Evidence of compliance that products meet 
maximum VOC content limits specified in Section 01 6116. 

b. Composite Wood: Evidence of compliance that products meet formaldehyde 
limits of current CARB Airborne Toxic Control Measure (ATCM) as specified 
in Section 01 6116. 

C. Qualification Data:  For fabricator. 

1.7 CLOSEOUT SUBMITTALS 

A. Guarantee:  Submit extended Contractor guarantee. 
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1.8 QUALITY ASSURANCE 

A. Fabricator Qualifications:  Active member of WI.  Other fabricators will be considered for 
approval upon submission of at least 5 years of verifiable evidence of experience in 
successful completion of work similar to work of this Project.  This provision does not 
waive compliance with specified WI certification. 

B. Standard for Materials and Workmanship: 

1. Comply with the applicable requirements of Section 11 - Countertops of the “North 
American Architectural Woodwork Standards (NAAWS)” published jointly by WI 
and AWMAC. (hereinafter referred to as "woodworking standard"). 

2. Where Contract Documents indicate requirements that conflict with or augment the 
woodworking standard, comply with the conflicting or augmenting requirements. 

C. Materials, components, assemblies, workmanship and installation are to be observed by 
the Owner's Project Inspector.  Work not so inspected is subject to uncovering and 
replacement. 

D. Proof of compliance with the specified NAAWS Grade assembly and installation shall be 
provided by the following WI Quality Control Program: 

1. WI Certified Compliance Program: 

a. Countertops and the installation thereof for this Project shall be certified by 
fabricator for compliance to the Contract Documents. 

b. WI licensees shall issue a Certified Compliance Certificate indicating the 
countertop products being furnished and certifying that these products and 
their installation will fully meet all the requirement of the WI Grade specified.  
Certificate shall be submitted prior to delivery of casework to the jobsite. 

c. Non-licensees of the WI shall arrange to have a WI Inspector inspect the 
countertops after completion of fabrication and installation and furnish a 
Certified Compliance Certificate.  Contractor shall be responsible for all costs 
associated with corrections to fabricated or installed work as required to 
secure the WI Certified Compliance Certificate. 

d. Countertops and/or installation determined to be non-compliant by WI and 
not corrected will be rejected. 

e. Each countertop shall bear the WI Certified Compliance Label. 

f. Fees charged by WI to either WI licensee or non-licensee are the 
responsibility of the Contractor. 

g. At completion of installation the Contractor shall provide a Woodwork 
Institute Certified Certificate from its installer indicating the products 
installed, and certifying that the installation of these products fully meets the 
requirements of the Grade or Grades specified.  Issuance of the WI Certified 
Compliance Certificate is a prerequisite of the Architect’s final acceptance. 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Do not deliver products until wet work, painting, and similar operations in storage and 
installation areas that could damage or soil work have been completed. 
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B. Protect products during transit, delivery, storage, and handling so as to prevent damage, 
soiling, and deterioration. 

C. Store countertops only in areas where ambient conditions required can be and are 
maintained. 

D. Coordinate delivery with fabrication and installation of casework. 

1.10 FIELD CONDITIONS 

A. Products shall be available at project when required for installation so as not to delay job 
progress.  Contractor shall have its installer for these products cooperate with installers 
performing work under other Sections involved to effect proper installation. 

B. Environmental Limitations: Do not deliver or install countertops until building is enclosed, 
wet-work is complete, and HVAC system is operating and maintaining temperature and 
relative humidity at levels planned for building occupants during the remainder of the 
construction period. 

C. Field Measurements: Where countertops are indicated to fit to other construction, verify 
dimensions of other construction by field measurements before fabrication and indicate 
measurements on shop drawings. 

1.11 GUARANTEE 

A. Contractor:  In addition to its standard Guarantee under the Contract, furnish Owner a 
special extended written 5-year guarantee, cosigned by installer, agreeing to repair or 
replace plastic-laminate-clad countertops that fail to perform as required within 
guarantee period as a result of failure of materials or installation workmanship at no 
additional cost to the Owner. 

PART 2 - PRODUCTS 

2.1 DESIGN AND PERFORMANCE CRITERIA 

A. Sustainable Design: 

1. VOC emissions for field-applied adhesives, sealants, and sealant primers must 
comply with limits specified in Section 01 6116. 

2. Composite wood products must meet current formaldehyde emission limits of 
CARB Airborne Toxic Control Measure (ATCM) as specified in Section 01 6116.  

2.2 PANEL MATERIALS 

A. Medium-Density Fiberboard (MDF):  ANSI A208.2, Grade 155, formaldehyde free. 3/4 
inch thick unless otherwise indicated. 

1. Typical Locations:  Meeting grade MR30 moisture resistance; "Medite II," by 
Roseburg, or equal. 
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2. At Sinks and Adjoining Countertops on Same Wall:  Meeting grade MR50 moisture 
resistance; "Medex," by Roseburg, or equal. 

B. Particleboard:  Not permitted. 

2.3 LAMINATE MATERIALS 

A. High-Pressure Plastic Laminate:  Conforming to ISO 4586-2. 

B. Grades: 

1. Horizontal Surfaces and Backsplash:  ISO 10/HGS; horizontal, general purpose. 

2. Postforming:  ISO 12/HGP; horizontal, general purpose, postformable. 

3. Backing Sheet:  ISO 91/BKL; backer, light duty. 

C. Manufacturers:  Formica, Wilsonart, Arborite, Pionite, Nevamar, or equal. 

D. Colors, and Patterns:  As selected by Architect from manufacturer/suppliers' full product 
color range. 

1. There will be no additional cost allowance for premium color selections, or for 
selection of different colors for different rooms up to a maximum 6 colors. 

2.4 ACCESSORIES 

A. Edge Treatment:  Same as laminate cladding on horizontal surfaces. 

B. Edge Banding: 

1. 3-mm thick PVC:  Solid, high impact, purified, color-thru, acid resistant, pre-
laminated primed edging, machine-applied with hot melt adhesives, automatically 
trimmed, inside/outside length-radiused for uniform appearance, buffed and 
corner-radiused for consistent design. 

2. Color:  As selected by architect from manufacturer’s full range of standard colors. 

C. Fasteners:  Type and size as required. 

D. Adhesives:  VOC compliant and passing NAAWS "Heat Resistance Test.".  Do not use 
adhesives that contain urea formaldehyde. 

2.5 FABRICATION 

A. General: 

1. Obtain field measurements, and verify dimensions before fabricating work. 

2. Comply with NAAWS Custom Grade requirements and ANSI A161.2. 

B. Core Material:  Specified MDF. 

C. Fabricate to dimensions, profiles, and details shown. 
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D. Build up countertop thickness to 1-1/2 inches at front, back, and ends with additional 
layers of core material laminated to top. 

E. Provide specified backing sheet at configurations and installation conditions 
recommended in the woodworking standard. 

F. Countertops with Sinks: Provide no-drip roll-form edge, and 4-inch high coved 
backsplashes and returns for full length of counter, including counters that wrap around 
corners, and where shown. Inside corners at backsplashes shall be coved. 

G. All other Countertops: Provide straight edge with 3mm edge banding. 

H. Unless otherwise shown, round projecting or outside corners, including wall caps, with 
3/4-inch minimum radius or clip 45-degree angle corner. 

I. Provide joints only were maximum available lengths or countertop configuration requires 
a joint and where interfacing with existing.  Where joints are required, balance and 
center. Make joints neat, flush and watertight. 

J. To greatest extent possible, complete fabrication and assembly before shipment to site. 

1. Disassemble components only as necessary for shipment and installation. 

2. Where necessary for fitting at site, provide extra borders and edges so as to allow 
scribing and trimming to fit. 

K. Precut openings for applied fixtures and fitting, where possible.  Field cuts shall be 
performed by the fabricator. 

L. Conceal all fasteners. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Verify that backing has been installed at appropriate locations for anchorage. 

B. Examine shop-fabricated work for completion.  Complete work as required. 

3.2 INSTALLATION 

A. Install countertops in accordance with Section 11 of the NAAWS and requirements 
shown on the Drawings. 

B. Install countertops and backsplashes with concealed fastenings, securely attaching to 
cabinet bases or countertop braces / brackets at 36 inches on center maximum.  Scribe 
neatly to walls or other adjoining surfaces. 

C. Make joints neatly, with uniform appearance. 

D. Install work plumb, level, true, and straight, with no distortions.  Install with no variation 
in flushness of adjoining surfaces. 
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E. Countertops shall be installed as required so that the height from finish floor to top of 
counter, and sink rim where occurs, does not exceed the specified height at any location 
along the countertop after installation. 

F. Shim as required, using concealed shims. 

G. Sealant:  Install sealant as specified in Section 07 9200, Joint Sealants, to close small 
unavoidable gaps between counter and abutting surfaces, and at sinks.  Sealant shall 
not be a substitute for tightly scribed work. 

END OF SECTION 

p:\saclegacy\docs\1571 fcusd gold ridge elementary school mod\4.06 projman\12 3623_plastic-laminate-clad countertopscx.docx 

Last Updated:  November 12, 2021 
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PART 1 - GENERAL  

1.1 SUMMARY 

A. Section Includes: 

1. Strainers. 

2. Access Doors. 

3. Insulation. 

1.2 RELATED REQUIREMENTS 

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

B. This Section is a part of each Division 22 Section. 

1.3 ADDITIONAL REQUIREMENTS 

A. Furnish and install any incidental work not shown or specified which is necessary to 
provide a complete and workable system. 

B. Make all temporary connections required to maintain services during the course of this 
Contract without additional cost to the Owner. Notify the Owner seven days in advance 
before disturbing any service.  

C. Plumbing work done under this contract shall not adversely affect the operation of the 
existing plumbing systems.  

1.4 REFERENCES AND STANDARDS 

A. Where material or equipment is specified to conform to referenced standards, it shall 
be assumed that the most recent edition of the standard in effect at the time of bid shall 
be used. 

1. CSA – Canadian Standards Association International. 

2. ANSI - American National Standards Institute. 

3. ASTM - American Society for Testing and Materials. 

4. CCR - California Code of Regulations. 

a. Title 8 - Division of Industrial Safety, Subchapter 7; General Industry Safety 
Orders, Articles 31 through 36. 

5. NCPWB - National Certified Pipe Welding Bureau. 

6. CEC - California Electrical Code. 

7. NEMA - National Electrical Manufacturers' Association. 

8. NFPA - National Fire Protection Association. 



BASIC PLUMBING MATERIALS AND METHODS 
SECTION 22 0050 
R231571X00 
 

2 

9. OSHA - Occupational Safety and Health Act. 

10. UL - Underwriters' Laboratories, Inc. 

B. Requirements of Regulatory Agencies: 

1. The publications listed below form part of this specification; comply with 
provisions of these publications except as otherwise shown or specified. 

2. Code editions shall be as noted on Drawings, as adopted by the California 
Division of the State Architect (DSA). 

a. California Building Code. 

b. California Electrical Code. 

c. California Energy Code. 

d. California Fire Code. 

e. California Green Building Standards Code. 

f. California Mechanical Code. 

g. California Plumbing Code. 

h. California Code of Regulations, Title 24. 

i. California Health and Safety Code. 

j. CAL-OSHA. 

k. California State Fire Marshal, Title 19 CCR. 

l. National Fire Protection Association. 

m. Occupational Safety and Health Administration. 

n. Other applicable state laws. 

3. Nothing in Drawings or specifications shall be construed to permit work not 
conforming to these codes, or to requirements of authorities having jurisdiction. It 
is not the intent of Drawings or specifications to repeat requirements of codes 
except where necessary for clarity. 

1.5 DRAWINGS 

A. Examine Contract Documents prior to bidding of work and report discrepancies in 
writing to Architect. 

B. Drawings showing location of equipment and materials are diagrammatic and job 
conditions will not always permit installation in location shown. The Plumbing Drawings 
show general arrangement of equipment and materials, etc., and shall be followed as 
closely as existing conditions, actual building construction, and work of other trades 
permit. 

1. Architectural and Structural Drawings shall be considered part of the Work. 
These Drawings furnish Contractor with information relating to design and 
construction of the Project. Architectural Drawings take precedence over 
Plumbing Drawings. 

2. Because of the small scale of Plumbing Drawings, not all offsets, fittings, and 
accessories required are shown. Investigate structural and finish conditions 
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affecting the Work and arrange Work accordingly. Provide offsets, fittings, and 
accessories required to meet conditions. Inform Architect immediately when job 
conditions do not permit installation of equipment and materials in the locations 
shown. Obtain the Architects approval prior to relocation of equipment and 
materials. 

3. Relocate equipment and materials installed without prior approval of the 
Architect. Remove and relocate equipment and materials at Contactors’ expense 
upon Architects’ direction. 

4. Minor changes in locations of equipment, piping, etc., from locations shown shall 
be made when directed by the Architect at no additional cost to the Owner 
providing such change is ordered before such items of work, or work directly 
connected to same are installed and providing no additional material is required. 

C. Execute work mentioned in Specifications and not shown on Drawings, or vice versa, 
the same as if specifically mentioned or shown in both. 

1.6 FEES AND PERMITS  

A. Obtain and pay for all permits and service required in installation of this work; arrange 
for required inspections and secure approvals from authorities having jurisdiction. 
Comply with requirements of Division 01. 

B. Arrange for utility connections and pay charges incurred, including excess service 
charges. 

1. Bear the cost of construction related to utility services, from point of connection to 
utility services shown on Contract Documents. This includes piping, excavation, 
backfill, meters, boxes, check valves, backflow prevention devices, general 
service valves, concrete work, and the like, whether or not Work is performed by 
Contractor, local water/sanitation district, public utility, other governmental 
agencies or agencies’ assigns. 

1.7 COORDINATION: 

1. General: 

a. Coordinate plumbing Work with trades covered in other Specifications 
Sections to provide a complete, operable and sanitary installation of the 
highest quality workmanship. 

2. Electrical Coordination: 

a. Refer to the Electrical Drawings and Specifications, Division 26, for service 
voltage and power feed wiring for equipment specified under this section. 
Contractor has full responsibility for the following items of work: 

1) Review the Electrical Drawings and Division 26 Specifications to 
verify that electrical services provided are adequate and compatible 
with equipment requirements. 

2) If additional electrical services are required above that indicated on 
Electrical Drawings and in Division 26, such as more control interlock 
conductors, larger feeder, or separate 120 volt control power source, 
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include cost to furnish and install additional electrical services as part 
of the bid. 

3) Prior to proceeding with installation of additional electrical work, 
submit detailed drawings indicating exact scope of additional 
electrical work. 

3. Mechanical Coordination: 

a. Arrange for pipe spaces, chases, slots and openings in building structure 
during progress of construction, to accommodate mechanical system 
installation. 

b. Coordinate installation of supporting devices. Set sleeves in poured-in-
place concrete and other structural components during progress of 
construction. 

c. Coordinate requirements for access panels and doors for mechanical items 
requiring access where concealed behind finished surfaces. Access panels 
and doors are specified in Division 08 Section “Access Doors and Frames.” 

d. Coordinate with other trades equipment locations, pipe, duct and conduit 
runs, electrical outlets and fixtures, air inlets and outlets, and structural and 
architectural features. Provide information on location of piping and seismic 
bracing to other trades as required for a completely coordinated project. 

1.8 SUBMITTALS - GENERAL 

A. Refer to Division 01 Submittals Section(s) for additional requirements. 

B. Submittal packages may be submitted via email as PDF electronic files, or as printed 
packages. PDFs shall be legible at actual size (100 percent). Provide seven copies of 
printed submittal packages. 

C. Provide submittal of materials proposed for use as part of this Project. Product names 
in Specifications and on Drawings are used as standards of quality. Furnish standard 
items on specified equipment at no extra cost to the Contract regardless of disposition 
of submittal data. Other materials or methods shall not be used unless approved in 
writing by Architect. Architect's review will be required even though "or equal" or 
synonymous terms are used.  

1. Partial or incomplete submittals will not be considered. 

2. Quantities are Contractor's responsibility and will not be reviewed. 

3. Provide materials of the same brand or manufacturer for each class of equipment 
or material. 

4. Identify each item by manufacturer, brand, trade name, number, size, rating, or 
other data necessary to properly identify and review materials and equipment. 
Words "as specified" are not sufficient identification. 

5. Identify each submittal item by reference to items’ Specification Section number 
and paragraph, by Drawing and detail number, and by unit tag number. 

6. Organize submittals in same sequence as in Specification Sections. 

7. Show physical arrangement, construction details, finishes, materials used in 
fabrications, provisions for piping entrance, access requirements for installation 
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and maintenance, physical size, mechanical characteristics, foundation and 
support details, and weight. 

a. Submit Shop Drawings, performance curves, and other pertinent data, 
showing size and capacity of proposed materials. 

b. Specifically indicate, by drawn detail or note, that equipment complies with 
each specifically stated requirement of Contract Documents. 

c. Drawings shall be drawn to scale and dimensioned (except schematic 
diagrams). Drawings may be prepared by vendor but must be submitted as 
instruments of Contractor, thoroughly checked and signed by Contractor 
before submission to Architect for review. 

d. Catalog cuts and published material may be included with supplemental 
scaled drawings. 

D. Review of submittals will be only for general conformance with design concept and 
general compliance with information given in Contract Documents. Review will not 
include quantities, dimensions, weights or gauges, fabrication processes, construction 
methods, coordination with work of other trades, or construction safety precautions, 
which are sole responsibility of Contractor. Review of a component of an assembly 
does not indicate acceptance of an assembly. Deviations from Contract Documents not 
clearly identified by Contractor are Contractor’s responsibility and will not be reviewed 
by Architect. 

E. Within reasonable time after award of contract and in ample time to avoid delay of 
construction, submit to Architect Shop Drawings or submittals on all items of equipment 
and materials provided. Provide submittal in at least seven copies and in complete 
package.  

1. Shop Drawings and submittals shall include Specification Section, Paragraph 
number, and Drawing unit symbol or detail number for reference. Organize 
submittals into booklets for each Specification section and submit in loose-leaf 
binders with index. Deviations from the Contract Documents shall be prominently 
displayed in the front of the submittal package and referenced to the applicable 
Contract requirement. 

F. Furnish to the Project Inspector complete installation instructions on material and 
equipment before starting installation. 

1.9 ACTION SUBMITTALS 

A. Product Data: Submit manufacturer's technical product data and installation 
instructions for plumbing systems materials and products. 

B. Shop Drawings. 

1. Pipe, pipe or plumbing fittings, fixtures, solder and flux installed in a system 
providing water for human consumption shall comply with lead free requirements 
of the California Health and Safety Code Section 116875. Provide submittal 
information for products third-party certified by an approved laboratory as 
complying with California Health and Safety Code Section 116875. 
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C. Delegated-Design Submittals: For seismic supports, anchorages, restraints, and 
vibration isolators indicated to comply with performance requirements and design 
criteria. 

1. Calculations performed for use in selection of seismic supports, anchorages, and 
restraints shall utilize criteria indicated in Structural Contract Documents. 

2. Include design calculations and details for selecting vibration isolators and 
vibration isolation bases complying with performance requirements, design 
criteria, and analysis data signed and sealed by the California registered 
structural engineer responsible for their preparation. 

3. Supports, anchorages and restraints for piping, ductwork, and equipment shall be 
an OSHPD pre-approved system such as TOLCO, ISAT, Mason, or equal. Pipes, 
ducts and equipment shall be seismically restrained in accordance with 
requirements of current edition of California Building Code. System shall have 
current OPM number and shall meet additional requirements of authority having 
jurisdiction. Provide supporting documentation required by the reviewing 
authority and the Architect and Engineer. Provide layout drawings showing 
piping, ductwork and restraint locations.  

a. Bracing of Piping and Equipment: Specifically state how bracing 
attachment to structure is accomplished. Provide shop drawings indicating 
seismic restraints, including details of anchorage to building. In-line 
equipment must be braced independently of piping, and in conformance 
with applicable building codes. Provide calculations to show that pre-
approval numbers have been correctly applied in accordance with general 
information notes of pre-approval documentation.  

b. In lieu of the above or for non-standard installations not covered in the 
above pre-approved systems, Contractor shall provide layout drawings 
showing piping, ductwork, and restraint locations, and detail supports, 
attachments and restraints, and furnish supporting calculations and legible 
details sealed by a California registered structural engineer, in accordance 
with   California Building Code 

4. Additional Requirements: In addition to the above, conform to all state and local 
requirements. 

1.10 INFORMATIONAL SUBMITTALS 

A. Provide layouts for plumbing systems, for inclusion in coordinated layout specified in 
Section 23 80 00. Comply with requirements for layouts specified in Section 23 80 00. 

1.11 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: 

1. Refer to Division 01 for complete instructions. 

2. Furnish three complete sets of Operation and Maintenance Manual bound in 
hardboard binder, and one compact disc containing complete Operation and 
Maintenance Manual in searchable PDF format. Provide Table of Contents. 
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Provide index tabs for each piece of equipment in binder and disc. Begin 
compiling data upon approval of submittals. 

a. Sets shall incorporate the following: 

1) Product Data. 

2) Shop Drawings. 

3) Record Drawings. 

4) Service telephone number, address and contact person for each 
category of equipment or system. 

5) Complete operating and maintenance instructions for each item of 
plumbing equipment and systems. 

6) Copies of guarantees/warrantees for each item of equipment and 
systems. 

7) Test data and system balancing reports. 

8) Typewritten maintenance instructions for each item of equipment 
listing lubricants to be used, frequency of lubrication, inspections 
required, adjustment, etc. 

9) Manufacturers' bulletins with parts numbers, instructions, etc., for 
each item of equipment. 

10) Control diagrams and literature. 

11) Check test and start reports for each piece of plumbing equipment 
provided as part of the Work. 

12) Commissioning and Preliminary Operation Tests required as part of 
the Work. 

b. Post service telephone numbers and/or addresses in an appropriate place 
as designated by the Architect. 

B. Record Drawings:  

1. Refer to Division 01, Record Documents, for requirements governing Work 
specified herein.  

2. Upon completion of the work, deliver to Architect the following: 

a. Originals of drawings showing the Work exactly as installed.  

b. One complete set of reproducible drawings showing the Work exactly as 
installed.  

c. One compact disc with complete set of drawings in PDF format showing 
the Work exactly as installed. 

d. Provide Contractor’s signature, verifying accuracy of record drawings. 

e. Obtain the signature of the Project Inspector for all record drawings.  

1.12 SUBSTITUTIONS 

A. Refer to Division 01 for complete instructions. Requirements given below are in 
addition to or are intended to amplify Division 01 requirements. In the case of conflict 
between requirements given herein and those of Division 01, Division 01 requirements 
shall apply. 
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B. It is the responsibility of Contractor to assume costs incurred because of additional 
work and or changes required to incorporate proposed substitute into the Project. Refer 
to Division 01 for complete instructions. 

C. Substitutions will be interpreted to be all manufacturers other than those specifically 
listed in the Contract Documents by brand name, model or catalog number. 

D. Only one request for substitution will be considered for each item of equipment or 
material. 

E. Substitution requests shall include the following: 

1. Reason for substitution request. 

2. Complete submittal information as described herein; see “Submittals.” 

3. Coordinated scale layout drawings depicting position of substituted equipment in 
relation to other work, with required clearances for operation, maintenance and 
replacement. 

4. List optional features required for substituted equipment to meet functional 
requirements of the system as indicated in Contract Documents. 

5. Explanation of impact on connected utilities. 

6. Explanation of impact on structural supports. 

F. Installation of reviewed substitution is the Contractors’ responsibility. Any mechanical, 
electrical, structural, or other changes required for installation of reviewed substituted 
equipment or material must be made by the Contractor without additional cost to the 
Owner. Review by the Architect of the substituted equipment or material, including 
dimensioned Drawings will not waive these requirements. 

G. Contractor may be required to compensate the Architect for costs related to substituted 
equipment or material. 

1.13 QUALITY ASSURANCE 

A. Manufacturer's Qualifications: Firms regularly engaged in manufacture of plumbing 
systems products, of types, materials, and sizes required, whose products have been 
in satisfactory use in similar service for not less than 5 years. 

B. Contractor's Qualifications: Firm with at least 5 years of successful installation 
experience on projects with plumbing systems work similar to that required for this 
Project. 

C. California Health and Safety Code Compliance: For products covered under the scope 
of HSC 116875 for potable water service. Products for potable water service shall be 
third-party certified by an approved laboratory as complying with California Health and 
Safety Code Section 116875. 

D. Comply with applicable portions of California Plumbing Code pertaining to selection 
and installation of plumbing materials and products. 
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E. All materials and products shall be new and shall match existing. 

1.14 DELIVERY, STORAGE, AND HANDLING 

A. Protect equipment and piping delivered to Project site from weather, humidity and 
temperature variations, dirt, dust and other contaminants. 

1.15 FIELD CONDITIONS 

A. Contractor shall visit Project site and examine existing conditions in order to become 
familiar with Project scope. Verify dimensions shown on Drawings at Project site. Bring 
discrepancies to the attention of Architect. Failure to examine Project site shall not 
constitute basis for claims for additional work because of lack of knowledge or location 
of hidden conditions that affect Project scope. 

B. Information on Drawings relative to existing conditions is approximate. Deviations from 
Drawings necessary during progress of construction to conform to actual conditions 
shall be approved by the Architect and shall be made without additional cost to the 
Owner. The Contractor shall be held responsible for damage caused to existing 
services. Promptly notify the Architect if services are found which are not shown on 
Drawings. 

1.16 WARRANTY  

A. Refer to Division 01 for warranty requirements, and duration and effective date of 
Contractor’s Standard Guarantee.  

B. Repair or replace defective work, material, or part that appears within the warranty 
period, including damage caused by leaks. 

C. On failure to comply with the warranty requirements within a reasonable length of time 
after notification is given, the Architect/Owner shall have the repairs made at the 
Contractor's expense. 

PART 2 - PRODUCTS 

2.1 GENERAL 

A. Materials or equipment of the same type shall be of the same brand wherever possible. 
All materials shall be new and in first class condition. 

B. All sizes, capacities, and efficiency ratings shown are minimum, except that gas 
capacity is maximum available. 

C. Refer to Sections 22 10 00 and 23 80 00 for specific system piping materials. 

2.2 MATERIALS AND PRODUCTS 

A. No material installed as part of this Work shall contain asbestos. 
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B. Insulation products, including insulation, insulation facings, jackets, adhesives, 
sealants and coatings shall not contain polybrominated diphenyl ethers (PBDEs) in 
penta, octa, or deca formulations in amounts greater than 0.1 percent (by mass). 

2.3 STRAINERS FOR POTABLE WATER SYSTEMS 

A. Strainers: Full line size, conforming to lead-free requirements of California Health and 
safety Code Section 116875. "Y" pattern, 125 psi SWP minimum, with 304 stainless 
steel screens. Install all strainers with a blow-off hose valve with hose adapter. Strainer 
shall have gasketed cover with straight thread. 

1. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work include 
the following, or equal: 

a. 3 inches and smaller: bronze or brass body, threaded ends, with 20 mesh 
screen. Watts LF777SI, Wilkins SXL. 

2.4 ACCESS DOORS 

A. Where floors, walls, or ceilings must be penetrated for access to mechanical 
equipment, provide access doors, 14 inch by 14 inch minimum size in usable opening. 
Where entrance of a serviceman may be required, provide 20 inch by 30 inch minimum 
usable opening. Locate access doors/panels for non-obstructed and easy reach. 

1. All access doors less than 7'-0" above floors and exposed to public access shall 
have keyed locks.  

B. Access doors shall match those supplied in Division 08 in all respects, except as noted 
herein. 

C. Provide stainless steel access doors for use in toilet rooms, shower rooms, kitchens 
and other damp areas. Provide steel access doors with prime coat of baked-on paint 
for all other areas.  

D. Do not locate access doors in highly visible public areas such as lobbies, waiting 
areas, and primary entrance areas. Coordinate with the Architect when access is 
required in these areas. 

E. Where specific information or details relating to access panels different from the above 
is shown or given on the Drawings or other Divisions of work, then that information 
shall supersede this specification. 

F. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products which may be incorporated into the Work include Milcor, Karp, 
Nystrom, or Cesco, equal to the following: 

1. Milcor 

a. Style K (plaster). 

b. Style DW (gypsum board). 

c. Style M (Masonry). 
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d. Style "Fire Rated” where required. 

2.5 PIPE IDENTIFICATION  

A. Identify each piping system and indicate the direction of flow by means of Seton, Inc., 
Marking Services Inc., Reef Industries, Inc., or equal, pre-tensioned, coiled semi-rigid 
plastic pipe labels formed to circumference of pipe, requiring no fasteners or adhesive 
for attachment to pipe. 

B. The legends and flow arrows shall conform to ASME A13.1. 

2.6 INSULATION WORK 

A. General: 

1. For insulating domestic hot water pumps, refer to Section 225000, Plumbing 
Equipment, 

2. Insulation products, including insulation, insulation facings, jackets, adhesives, 
sealants and coatings shall not contain polybrominated diphenyl ethers (PBDEs) 
in penta, octa, or deca formulations in amounts greater than 0.1 percent (by 
mass). 

3. Adhesives and sealants shall comply with testing and product requirements of 
South Coast Air Quality Management District, Rule 1168. 

4. The term "piping" used herein includes pipe, valves, strainers and fittings. 

5. Apply insulating cement to fittings, valves and strainers and trowel smooth to the 
thickness of adjacent covering. Cover with jacket to match piping. Extend 
covering on valves up to the bonnet. Leave strainer cleanout plugs accessible. 

6. Provide pre-formed PVC valve and fitting covers.  

7. Provide Calcium Silicate rigid insulation and sheet metal sleeve, 18 inch 
minimum length at each pipe hanger. Seal ends of insulation to make vapor tight 
with jacket. 

8. Test insulation, jackets and lap-seal adhesives as a composite product and 
confirm flame spread of not more than 25 and a smoke developed rating of not 
more than 50 when tested in accordance with UL723 or ASTM E84. 

9. Clean thoroughly, test and have approved, all piping and equipment before 
installing insulation and/or covering. 

10. Repair all damage to existing pipe and equipment insulation whether or not 
caused during the work of this contract, to match existing adjacent insulation for 
thickness and finish, but conforming to flame spread and smoke ratings specified 
above. 

B. Insulation of Piping:  

1. Insulate domestic hot and tempered water with minimum 3-1/2 pounds per cubic 
foot density fiberglass with ASJ-SSL jacket. Insulation thickness shall be the 
following: 

a. Pipe 3/4 inches and smaller: 1 inch thick. 
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b. Pipe 1 inch through 1-1/2 inches: 1-1/2 inches thick. 

c. Pipe 2 inches and larger: 2 inches thick. 

2. Insulate domestic hot water piping under slab on grade with Owens Corning 
Foamglas, preformed pipe insulation, or equal. Inorganic, incombustible, foamed 
or cellulated glass with annealed, rigid, hermetically sealed cells. Cover pipe and 
fittings with insulation manufacturer’s recommended jacketing. Insulation 
thickness shall be the following:  

a. Pipe 3/4 inches and smaller: 2 inches thick. 

b. Pipe 1 inch and larger: 3 inches thick. 

3. Insulate domestic cold water piping located within building, outside of insulation 
envelope in outside walls, vented attic spaces, and unheated spaces, including 
equipment rooms and below raised floor with 1 inch thick molded fiberglass, 
minimum 3-1/2 pound per cubic foot density, with ASJ-SSL jacket. 

4. Insulate domestic cold water piping located outside building exposed to weather 
with minimum 3-1/2 pounds per cubic foot density fiberglass with ASJ-SSL 
jacket. Insulation thickness for all pipe sizes: 2 inches. 

5. Exposed insulated piping within the building shall have a Zeston 2000 25/50, 
Proto Lo-Smoke, or equal, PVC jacket and fitting cover installed over the 
insulation, applied per manufacturer's instructions. Insulation shall be vapor tight 
before applying PVC jacket and fitting covers. Verify suitability with manufacturer 
of insulation. Insulation with pre-applied polymer jacket may be substituted at 
Contractor’s option. 

6. Where insulated piping is exposed to the weather apply aluminum jacket secured 
with 1/2 inch stainless-steel bands on 12 inch centers. Insulation shall be vapor 
tight before applying metal jacket, and aluminum fitting covers. Install jacketing 
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. Cover fittings with glass cloth, two 
coats of Foster Sealfas 30-36, and factory-fabricated aluminum fitting covers, of 
same material, finish, and thickness as jacket. Insulation shall be vapor tight 
before applying metal jacket and fitting covers. 

a. Fitting covers: 

1) Preformed 2-piece or gore, 45- and 90-degree, short- and long-radius 
elbows. 

2) Tee covers. 

3) Flange and union covers. 

4) End caps. 

5) Beveled collars. 

6) Valve covers. 

7) Field fabricate fitting covers only if factory-fabricated fitting covers are 
not available. 

b. Jacket thickness: 
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1) Pipes 10 inches diameter and smaller: Minimum .016 inch thick 
jacket with smooth finish. 

2) Pipes 12 inches diameter and larger: Minimum .020 inch thick jacket 
with smooth finish. 

PART 3 - EXECUTION 

3.1 EXISTING MATERIALS  

A. Remove existing equipment, piping, wiring, construction, etc., which interferes with 
Work of this Contract. Promptly return to service upon completion of work in the area. 
Replace items damaged by Contractor with new material to match existing. 

B. Removed materials which will not be re-installed and which are not claimed by Owner 
shall become property of Contractor and shall be removed from Project site. Consult 
Owner before removing any material from Project site. Carefully remove materials 
claimed by Owner to prevent damage and deliver to Owner-designated storage 
location. 

C. Existing piping and wiring not reused and are concealed in building construction may 
be abandoned in place and all ends shall be capped or plugged. Remove unused 
piping and wiring exposed in Equipment Rooms or occupied spaces. Material shall be 
removed from Project premises. Disconnect power, water, gas, pump or any other 
active energy source from piping or electrical service prior to abandoning in place. 

D. Existing piping, ductwork, and equipment modified or altered as part of this Work shall 
comply with the most recent applicable code requirements. 

3.2 FRAMING, CUTTING AND PATCHING  

A. Special framing, recesses, chases and backing for Work of this Section, unless 
otherwise specified, are covered under other Specification Sections. 

B. Contractor is responsible for placement of pipe sleeves, hangers, inserts, supports, 
and location of openings for the Work. 

C. Cutting, patching, and repairing of existing construction to permit installation of 
equipment, and materials is the responsibility of Contractor. Repair or replace damage 
to existing work with skilled mechanics for each trade. 

D. Cut existing concrete construction with a concrete saw. Do not utilize pneumatic 
devices. 

E. Core openings through existing construction for passage of new piping and conduits. 
Cut holes of minimum diameter to suit size of pipe and associated insulation installed. 
Coordinate with building structure, and obtain Structural Engineer's approval prior to 
coring through existing construction. 
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3.3 PLUMBING DEMOLITION 

A. Refer to Division 01 Sections “Cutting and Patching” and “Selective Demolition” for 
general demolition requirements and procedures. 

B. Disconnect, dismantle and remove mechanical systems, equipment, and components 
indicated to be removed. Coordinate with all other trades. 

1. Piping to Be Removed: Remove portion of piping indicated to be removed and 
cap or plug remaining piping with same or compatible piping material. 

2. Piping to Be Abandoned in Place: Drain piping and cap or plug piping to remain 
with same or compatible piping material. Refrigerant system must be evacuated 
per EPA requirements. 

3. Equipment to Be Removed: Drain down and cap remaining services and remove 
equipment. 

4. Equipment to Be Removed and Reinstalled: Disconnect and cap services and 
remove, clean, and store equipment; when appropriate, reinstall, reconnect, and 
make equipment operational. 

5. Equipment to Be Removed and Salvaged: Disconnect and cap services and 
remove equipment and deliver to Owner. 

C. If pipe, insulation, or equipment to remain is damaged in appearance or is 
unserviceable, remove damaged or unserviceable portions and replace with new 
products of equal capacity and quality. 

3.4 ELECTRICAL REQUIREMENTS  

A. Provide adequate working space around electrical equipment in compliance with the 
California Electrical Code. Coordinate the Mechanical Work with the Electrical Work to 
comply. 

B. Furnish necessary control diagrams and instructions for the controls. Before permitting 
operation of any equipment which is furnished, installed, or modified under this 
Section, review all associated electrical work, including overload protection devices, 
and assume complete responsibility for the correctness of the electrical connections 
and protective devices. Motors and control equipment shall conform to the Standards 
of the National Electrical Manufacturers' Association. All equipment and connections 
exposed to the weather shall be NEMA IIIR with factory-wired strip heaters in each 
starter enclosure and temperature control panel where required to inhibit condensation. 

C. All line voltage and low voltage wiring and conduit associated with the Temperature 
Control System are included in this Section. Wiring and conduit shall comply with 
Division 26. 

3.5 PIPING SYSTEM REQUIREMENTS 

A. Drawing plans, schematic and diagrams indicate general location and arrangement of 
piping systems. Indicated locations and arrangements were used to size pipe and 
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calculate friction loss, expansion, pump sizing, and other design considerations. Install 
piping as indicated unless deviations to layout are approved on coordination drawings. 

3.6 PRIMING AND PAINTING  

A. Perform priming and painting on the equipment and materials as specified herein. 

B. See Division 09 Painting Section(s) for detailed requirements. 

C. Priming and Painting: 

1. Exposed ferrous metals, including piping, which are not galvanized or 
factory-finished shall be primed and painted.  

a. Black Steel Piping: 

1) Primer: One coat gray Sherwin-Williams Pro Industrial Pro-Cryl 
Universal Primer, comparable products by Rust-Oleum, Kelly Moore, 
or equal. 

2) Topcoat: Two coats gray Sherwin-Williams Pro Industrial Waterbased 
Alkyd Urethane Enamel, comparable products by Rust-Oleum, Kelly 
Moore, or equal. 

2. Metal surfaces of items to be jacketed or insulated except piping shall be given 
two coats of primer unless furnished with equivalent factory finish. Items to be 
primed shall be properly cleaned by effective means free of rust, dirt, scale, 
grease and other deleterious matter and then primed with the best available 
grade of zinc rich primer. After erection or installation, all primed surfaces shall 
be properly cleaned of any foreign or deleterious matter that might impair proper 
bonding of subsequent paint coatings. Any abrasion or other damage to the shop 
or field prime coat shall be properly repaired and touched up with the same 
material used for the original priming. 

3. Where equipment is provided with nameplate data, the nameplate shall be 
masked off prior to painting. When painting is completed, remove masking 
material. 

3.7 EXCAVATING  

A. Perform all excavating required for work of this Section. Provide the services of a 
pipe/cable locating service prior to excavating activities to determine location of 
existing utilities. 

B. Unless shown otherwise, provide a minimum of 2'-6" cover above top of pipe to 
finished grade for all service piping, unless otherwise noted. Trim trench bottom by 
hand or provide a 4 inch deep minimum bed of sand to provide a uniform grade and 
firm support throughout entire length of pipe. For all PVC pipe and for PE gas pipe, bed 
the pipe in 4 inch sand bed. Pipe bedding materials should be clean crushed rock, 
gravel or sand of which 100 percent will pass a 1 inch sieve. For pipes that are larger 
than 10 inches in diameter, at least 95 percent should pass a 3/4 inch sieve, and for 
pipes 10 inches in diameter or smaller, 100 percent should pass a 1/2 inch sieve. All 
other materials should have a minimum sand equivalent of 50. Only a small proportion 
of the native soils will meet these requirements without extensive processing; 
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therefore, importation of pipe bedding materials should be anticipated. Pipe bedding 
materials shall be compacted in lifts not exceeding 6 inches in compacted thickness. 
Each lift shall be compacted to not less than 90 percent relative compaction at or 
above the optimum moisture content, in accordance with ASTM Specification D2940, 
except that bedding materials graded such that 100 percent of the material will pass a 
No. 200 sieve shall be compacted in 6 inch lifts using a single pass of a flat-plate, 
vibratory compactor or vibratory drum. Pipe bedding materials should extend at least to 
the spring line. 

C. Maintain all warning signs, barricades, flares, and red lanterns as required. 

D. For all trenches 5 feet or more in depth, submit copy of permit detailed drawings 
showing shoring, bracing, sloping, or other provisions to be made for worker protection 
from the hazard of caving ground during the excavation of such trenches. Obtain a 
permit from the Division of Industrial Safety prior to beginning excavations. A copy of 
the permit shall be available at the site at all times.  

3.8 BACKFILLING 

A. Backfill shall comply with applicable provisions of Division 31 of these Specifications.  

B. Except under existing or proposed paved areas, walks, roads, or similar surfaces, 
backfill for other types of pipe shall be made using suitable excavated material or other 
approved material. Place backfill in 8 inch layers, measured before compaction, and 
compact with impact hammer to at least 90 percent relative compaction per ASTM 
D2940. 

1. Backfill plastic pipe and insulated pipe with sand for a minimum distance of 12 
inches above the top of the pipe. Compact using mechanical tamping equipment. 

C. Entire backfill for excavations under existing or proposed pavements, walks, roads, or 
similar surfaces, under new slabs on grade, shall be made with clean sand compacted 
with mechanical tamping equipment vibrator to at least 90 percent relative compaction 
per ASTM D2940. Remove excess earth. Increase the minimum compaction within the 
uppermost two feet of backfill to 95 percent. 

D. Replace or repair to its original condition all sod, concrete, asphalt paving, or other 
materials disturbed by the trenching operation. Repair within the guarantee period as 
required. 

3.9 PIPING SYSTEMS INSTALLATION  

A. At time of final connection, and prior to opening valve to allow pressurization of water 
and gas piping from existing systems, on site or off site, perform a pressure test to 
indicate static pressure of existing systems. If pressure on water piping is greater than 
80 psi, or gas pressure is not as indicated on Contract Documents, inform Architect 
immediately. Do not allow piping systems to be pressurized without written consent of 
the Architect. 

B. General: 
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1. All piping shall be concealed unless shown or otherwise directed. Allow sufficient 
space for ceiling panel removal. 

2. Installation of piping shall be made with appropriate fittings. Bending of piping will 
not be accepted. 

3. Install piping to permit application of insulation and to allow valve servicing. 

4. Where piping or conduit is left exposed within a room, the same shall be run true 
to plumb, horizontal, or intended planes. Where possible, uniform margins are to 
be maintained between parallel lines and/or adjacent wall, floor, or ceiling 
surfaces. 

5. Horizontal runs of pipes and/or electrical conduit suspended from ceilings shall 
provide for a maximum headroom clearance. The clearance shall not be less 
than 6'-6" without written approval from the Architect. 

6. Close ends of pipe immediately after installation. Leave closure in place until 
removal is necessary for completion of installation. 

7. Each piping system shall be thoroughly flushed and proved clean before 
connection to equipment. 

8. Install exposed polished or enameled connections with special care showing no 
tool marks or threads at fittings. 

9. Install horizontal valves with valve stem above horizontal. 

10. Use reducing fittings; bushings shall not be allowed. Use eccentric reducing 
fittings wherever necessary to provide free drainage of lines and passage of air. 

11. Verify final equipment locations for roughing-in. 

12. Furnish and install anchors or thrust blocks on PVC water lines in the ground, at 
all changes in direction of piping, and at all connections or branches from mains 
1-1/2 inch and larger. Form anchors or thrust blocks by pouring concrete 
between pipe and trench wall. Thrust blocks shall be of adequate size and so 
placed as to take thrusts created by maximum internal water pressure. Sizing 
and placement shall be per manufacturer's recommendations, CPC, and IAPMO 
installation standards. Anchor piping to building construction. 

13. Sanitary Sewer and Storm Drain: Grade piping inside building uniformly 1/4 inch 
per foot if possible but not less than 1/8 inch per foot. Run piping as straight as 
possible. Make piping connections between building piping and outside service 
pipe with cast iron reducers or increasers. Slope sewers uniformly between given 
elevations where invert elevations are shown. 

14. Where piping is installed in walls within one inch of the face of stud, provide a 16 
gauge sheet metal shield plate on the face of the stud. The shield plate shall 
extend a minimum of 1-1/2 inches beyond the outside diameter of the pipe. 

C. Sleeves: 

1. Install Adjus-to-Crete, Pipeline Seal and Insulator, or equal, pipe sleeves of 
sufficient size to allow for free motion of pipe, 24 gauge galvanized steel. The 
space between pipe and sleeves through floor slabs on ground, through outside 
walls above or below grade, through roof, and other locations as directed shall be 
caulked with oakum and mastic and made watertight. The space between pipe 
and sleeve and between sleeve and slab or wall shall be sealed watertight. 
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2. At Contractor's option, Link-Seal, Metraflex Metraseal, or equal, casing seals 
may be used in lieu of caulking. Wrap pipes through slabs on grade with 1 inch 
thick fiberglass insulation to completely isolate the pipe from the concrete.  

D. Floor, Wall, and Ceiling Plates: 

1. Fit all pipes with or without insulation passing through walls, floors, or ceilings, 
and all hanger rods penetrating finished ceilings with chrome-plated or stainless 
escutcheon plates. 

E. Firestopping: 

1. Pack the annular space between the pipe sleeves and the pipe through all floors 
and walls with UL listed fire stop, and sealed at the ends. All pipe penetrations 
shall be UL listed, Hilti, 3M Pro-Set, or equal.  

a. Install fire caulking behind mechanical services installed within fire rated 
walls, to maintain continuous rating of wall construction.  

2. Provide SpecSeal Systems UL fire rated sleeve/coupling penetrators for each 
pipe penetration or fixture opening passing through floors, walls, partitions or 
floor/ceiling assemblies. All Penetrators shall comply with UL Fire Resistance 
Directory (Latest Edition), and in accordance with Chapter 7, CBC requirements.  

3. Sleeve penetrators shall have a built in anchor ring for waterproofing and 
anchoring into concrete pours or use the special fit cored hole penetrator for 
cored holes. 

4. Copper and steel piping shall have SpecSeal plugs on both sides of the 
penetrator to reduce noise and to provide waterproofing. 

5. All above Systems to be installed in strict accordance with manufacturer's 
instructions. 

6. Alternate firestopping systems are acceptable if approved equal. However, any 
deviation from the above specification requires the Contractor to be responsible 
for determining the suitability of the proposed products and their intended use, 
and the Contractor shall assume all risks and liabilities whatsoever in connection 
therewith.  

F. Hangers and Supports: 

1. General: Support equipment and piping so that it is firmly held in place by 
approved iron hangers and supports and special hangers. Hanger and support 
components shall support weight of equipment and pipe, fluid, and pipe 
insulation based on spacing between supports with minimum factor of safety of 
five based on ultimate strength of material used. Do not exceed manufacturer's 
load rating. Pipe attachments or hangers, of same size as pipe or tubing on 
which used, or nearest available. Rigidly fasten hose faucets, fixture stops, 
compressed air outlets, and similar items to the building construction. The 
Architect shall approve hanger material before installation. Do not support piping 
with plumbers' tape, wire rope, wood, or other makeshift devices. Where building 
structural members do not match piping support spacing, provide “bridging” 
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support members firmly attached to building structural members in a fashion 
approved by the structural engineer. 

a. Materials, design, and type numbers per Manufacturers' Standardization 
Society (MSS), Standard Practice (SP)-58. 

1) Provide copper-plated or felt-lined hangers for use on copper tubing. 

2. Hanger components shall be provided by one manufacturer: B-Line, Grinnell, 
Unistrut, Badger, or equal. 

3. Riser clamps: B-line model B3373, or equal. 

4. Pipe Hanger and Support Placement and Spacing:  

a. Vertical piping support spacing: Provide riser clamps for piping, above each 
floor, in contact with the floor. Provide support at joints, branches, and 
horizontal offsets. Provide additional support for vertical piping, spaced at 
or within the following maximum limits:  

 Pipe 
Diameter 

Steel 
Threaded or 

Welded 
(Note 3) 

Steel  
Gas 

Copper 
Brazed or  
Soldered 
(Note 3) 

CPVC & 
PVC (Note 

2) 

1/2 - 1” 12 ft. 6 ft. Each Floor, 
Not to Ex-
ceed 10 ft. 

Base and 
Each Floor 

(Note 1) 

1-1/4 - 2” 12 ft. Each Floor, 
Not to Ex-
ceed 10 ft. 

Each Floor, 
Not to Ex-
ceed 10 ft.. 

Base and 
Each Floor 

(Note 1) 

2-1/2 - 3” 12 ft. Each Floor, 
Not to Ex-
ceed 10 ft. 

Each Floor, 
Not to Ex-
ceed 10 ft. 

Base and 
Each Floor 

(Note 1) 

Over 4” 12 ft. Each Floor, 
Not to Ex-
ceed 10 ft. 

Each Floor, 
Not to Ex-
ceed 10 ft. 

Base and 
Each Floor 

(Note 1) 

1) Note 1: Provide mid-story guides. 

2) Note 2: For PVC piping, provide for expansion every 30 feet per 
IAPMO installation standard. For CPVC piping, provide for expansion 
per IAPMO installation standard. 

3) Note 3: Spacing of hangers and supports for piping assembled with 
mechanical joints shall be in accordance with standards acceptable 
to authorities having jurisdiction. 

b. Vertical cast iron piping support spacing: Base and each floor not to 
exceed 15 feet. 

c. Horizontal piping, hanger and support spacing: Locate hangers and 
supports at each change of direction, within one foot of elbow, and spaced 
at or within following maximum limits:  
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Pipe  
Diameter 

Steel 
Threaded or 

Welded 
(Note 2) 

Steel  
Gas 

Copper 
Brazed or  
Soldered 

(Notes 2, 3) 

CPVC & 
PVC (Note 

1) 

1/2 - 1" 6 ft. 6 ft. 5 ft. 3 ft. 

1-1/4 - 2" 7 ft. 10 ft. 6 ft. 4 ft. 

2-1/2 - 3" 10 ft. 10 ft. 10 ft. 4 ft. 

Over 4" 10 ft. 10 ft. 10 ft.  4 ft. 

1) Note 1: For PVC piping, provide for expansion every 30 feet per 
IAPMO installation standard. For CPVC piping, provide for expansion 
per IAPMO installation standard. 

2) Note 2: Spacing of hangers and supports for piping assembled with 
mechanical joints shall be in accordance with standards acceptable 
to authorities having jurisdiction.  

3) Note 3: Includes all refrigerant piping, including vapor and hot gas 
pipes. 

d. Horizontal cast iron piping support spacing: 

1) Support piping at every other joint for piping length of less than 4 
feet. 

2) For piping longer than 4 feet, provide support on each side of the 
coupling, within 18 inches of each joint. 

3) Hanger shall not be installed on the coupling. 

4) Provide support at each horizontal branch connection. 

5) Provide sway brace at 40 foot maximum spacing for suspended pipe 
with no-hub joints, except where a lesser spacing is required by the 
seismic design criteria used in delegated design for seismic systems. 
Refer to Article, Submittals.  

6) Provide a brace on each side of a change in direction of 90 degrees 
or more. 

5. Suspended Piping: 

a. Individually suspended piping: B-Line B3690 J-Hanger or B3100 Clevis, 
complete with threaded rod, or equal. All hangers on supply and return 
piping handling heating hot water or steam shall have a swing connector at 
point of support. 

Pipe Size Rod Size Diameter 

2" and Smaller 3/8" 

2-1/2" to 3-1/2" 1/2" 
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4" to 5" 5/8" 

6" 3/4" 

b. Trapeze Suspension: B-Line 1-5/8 inch width channel in accordance with 
manufacturer's published load ratings. No deflection to exceed 1/180 of a 
span. 

c. Trapeze Supporting Rods: Shall have a safety factor of five; securely 
anchor to building structure. 

d. Pipe Clamps and Straps: B-Line B2000, B2400; isolate copper pipe with 
two thicknesses of 2 inches wide 10-mil polyvinyl tape. Where used for 
seismic support systems, provide B-Line B2400 series pipe straps. 

6. Support to Structure:  

a. Wood Structure: Provide and install wood blocking as required to suit 
structure. Provide lag screws or through bolts with length to suit 
requirements, and with size (diameter) to match the size of hanger rods 
required. 

1) Do not install Lag screws in tension without written review and 
acceptance by Structural Engineer. 

Side Beam Angle Clip B-Line B3062---MSS Type 34 

Side Beam Angle Clip B-Line B3060 

Ceiling Flange B-Line B3199 

2) Blocking for support of piping shall be not less than 2 inch thick for 
piping up to 2 inch size. Provide 3 inch blocking for piping up through 
5 inch size, and 4 inch blocking for larger piping. Provide support for 
blocking in accordance with Structural Engineers requirements. 

3) Where lag screws are used, length of screw shall be 1/2 inch less 
than the wood blocking. Pre-drill starter holes for each lag screw. 

b. Rubber Neoprene Pipe Isolators: 

c. Pipe isolators shall comprise an internal rubber or neoprene material that 
isolates pipe from hanger and structure. Install at all piping located in 
acoustical walls. Refer to Architectural Drawings for location of acoustical 
walls. 

d. Isolation material shall be either a rubber or neoprene material that 
prevents contact between the pipe and the structure. The rubber shall have 
between a 45 to 55 durometer rating and a minimum thickness of 1/2 inch. 

e. Acceptable Suppliers: 

1) Vertical runs: Acousto-Plumb or equal. 

2) Horizontal runs: B-Line, Vibraclamp; Acousto-Plumb or equal. 
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7. Provide rigid insulation and a 12 inch long, 18 gauge galvanized sheet iron shield 
between the covering and the hanger whenever hangers are installed on the 
outside of the pipe covering. 

8. Insulate copper tubing from ferrous materials and hangers with two thicknesses 
of 3 inch wide, 10 mil polyvinyl tape wrapped around pipe. 

9. Provide a support or hanger close to each change of direction of pipe either 
horizontal or vertical and as near as possible to concentrated loads. 

10. Suspend rods from concrete inserts with removable nuts where suspended from 
concrete decks. Power actuated inserts will not be allowed. 

3.10 UNION AND FLANGE INSTALLATION  

A. Install Watts, Epco, Nibco, or equal, dielectric unions or flanges at points of connection 
between copper or brass piping or material and steel or cast iron pipe or material 
except in drain, waste, vent, or rainwater piping. Bushings or couplings shall not be 
used. Dielectric unions installed in potable water systems shall conform to the lead-free 
requirements of the California Health and Safety Code Section 116875. 

B. Install unions in piping NPS 2” and smaller, and flanges in piping NPS 2-1/2” and larger 
whether shown or not at each connection to all equipment and tanks, and at all 
connections to all automatic valves, such as temperature control valves. Unions 
installed in potable water systems shall conform to the lead-free requirements of the 
California Health and Safety Code Section 116875. 

C. Locate the unions for easy removal of the equipment, tank, or valve. 

3.11 ACCESS DOOR INSTALLATION  

A. Furnish and install access doors wherever required whether shown or not for easy 
maintenance of mechanical systems; for example, at concealed valves, strainers, 
traps, cleanouts, dampers, motors, controls, operating equipment, etc. Access doors 
shall provide for complete removal and replacement of equipment. 

3.12 CONCRETE WORK  

A. Concrete work required for work of this Section shall be included under another section 
of the Specification, unless otherwise noted, including poured-in-place concrete work 
for installing precast manholes, catch basins, etc., and shall include reinforced 
concrete bases for pumps, tanks, compressors, fan units, boilers, unless the work is 
specifically indicated on the Drawings to be furnished under this Section. 

B. Thrust blocks, underground anchors, and pads for cleanouts, valve access boxes and 
washer boxes are included under this Section of the Specification. Concrete shall be 
3000 psi test minimum. Refer to Division 03 for concrete types. 

3.13 PIPE PROTECTION  

A. Wrap bare galvanized and black steel pipe buried in the ground and to 6" above grade, 
including piping in conduit, with one of the following, or equal: 
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1. Polyethylene Coating: Pressure sensitive polyethylene coating, "X-Tru-Coat" as 
manufactured by Pipe Line Service Corporation or "Green Line" wrap as 
manufactured by Roystron Products, or equal. 

a. Field Joints and Fittings: Protecto Wrap #1170 tape as manufactured by 
Pipe Line Service Corporation, or Primer #200 tape by Roystron Products, 
or equal. Installation shall be as per manufacturer's recommendation and 
instructions. 

2. Tape Wrap: Pressure-sensitive polyvinyl chloride tape, "Transtex #V-l0 or V-20", 
"Scotchwrap 50", Slipknot l00, PASCO Specialty & Mfg., Inc., or equal, with 
continuous identification. Tape shall be a minimum of 20 mils thick for fittings and 
irregular surfaces, two wraps, 50 percent overlap, 40 mils total thickness. Tape 
shall be laminated with a suitable adhesive; widths as recommended by the 
manufacturer for the pipe size. Wrap straight lengths of piping with an approved 
wrapping machine. 

B. Field Joints: Valves and Fittings: double wrap polyvinyl chloride tape as above. Provide 
at least two thicknesses of tape over the joint and extend a minimum of 4 inches over 
adjacent pipe covering. Build up with primer to match adjacent covering thickness. 
Width of tape of fittings shall not exceed 3 inches. Tape shall adhere tightly to all 
surfaces of the fittings without air pockets. 

C. Testing: Test completed wrap of piping, including all epoxy painted piping with Tinker 
and Rasor Co. test machine (San Gabriel, CA - 818-287-5259), Pipeline Inspection 
Company (Houston, TX - 713-681-5837), or equal. 

D. Cleaning: Clean all piping thoroughly before wrapping. 

1. Inspection: Damaged or defective wraps shall be repaired as directed. No 
wrapped pipe shall be covered until approved by Architect. 

E. Sleeve copper piping/tubing installed below slab with “Polywrap-C” polyethylene 
sleeve, as manufactured by Northtown Pipe Protection Products, or equal. Sleeve shall 
be a minimum of 6 mils thick, colored blue for domestic water piping and orange for 
other piping. Install sleeve per manufacturer’s recommendations and instructions. 

F. Sleeve copper piping/tubing installed outside building below grade with “Polywrap-C” 
polyethylene sleeve, as manufactured by Northtown Pipe Protection Products, or 
equal. Sleeve shall be a minimum of 6 mils thick, colored blue for domestic water 
piping. Install sleeve per manufacturer’s recommendations and instructions. 

G. Sleeve cast iron and ductile iron pipe below grade and below slab with “Polywrap” 
polyethylene sleeve, as manufactured by Northtown Pipe Protection Products, or 
equal. Sleeve shall be a minimum of 8 mils thick, colored natural. Install sleeve per 
manufacturer’s recommendations and instructions. 

H. Covering: No rocks or sharp edges shall be backfilled against the wrap or sleeve. 
When backfilling with other than sand, protect wrap with an outer wrapping of Kraft 
paper; leave in place during backfill. 
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3.14 PIPE IDENTIFICATION  

A. Provide temporary identification of each pipe installed, at the time of installation. 
Temporary identification shall be removed and replaced with permanent identification 
as part of the work. 

B. Apply the legend and flow arrow at all valve locations; at all points where the piping 
enters or leaves a wall, partition, cluster of piping or similar obstruction, at each change 
of direction and at approximately 20'-0" intervals on pipe runs. Variations or changes in 
locations and spacing may be made with the approval of the Architect. There shall be 
at least one marking in each room. Markings shall be located for maximum visibility 
from expected personnel approach. 

1. Wherever two or more pipes run parallel, the markings shall be supplied in the 
same relative location on each. 

C. Apply markings after painting and cleaning of piping and insulation is completed. 

3.15 EXPANSION ANCHORS IN HARDENED CONCRETE  

A. Refer to Structural Drawings. 

3.16 PIPING SYSTEM PRESSURE TESTING  

A. General: 

1. Perform operational tests under simulated or actual service conditions, including 
one test of complete plumbing installation with fixtures and other appliances 
connected. 

2. Repair leaks and defects with new materials, and retest piping or portion thereof 
until satisfactory results are obtained. 

B. Piping Systems: Test piping systems in accordance with the following requirements 
and applicable codes:  

1. Authority having jurisdiction shall witness tests of piping systems. 

2. Notify Architect at least seven days in advance of testing. 

3. All piping shall be tested at completion of roughing-in, or at other times as 
directed by Architect. 

4. Furnish necessary materials, test pumps, gases, instruments and labor required 
for testing. 

5. Isolate from system equipment that may be damaged by test pressure. 

6. Make connections to existing systems with flanged connection. During testing of 
new work, provide a slip-in plate to restrict test pressure to new systems. 
Remove plate and make final connection to existing system at completion of 
testing. 

a. Authority having jurisdiction shall witness final connection to system. 
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C. Test Schedule: No loss in pressure or visible leaks shall show after four hours at the 
pressures indicated. 

D. Testing of Sanitary Sewer, Drain, Vent, and Storm Drain may be done in segments in 
order to limit pressure to within manufacturer’s recommendations. Test to 10 feet 
above highest point in the system. 

System Tested Test Pressure PSI Test With 

Sanitary Sewer, Drain, Vent 10 Ft. Hd. Water 

Storm Drain, Condensate Drains 10 Ft. Hd. Water 

Domestic Water 125 Water 

3.17 TRACER WIRES  

A. Provide tracer wire for non-metallic gas and water pipe in ground outside of buildings. 
Use AWG #14 tracer wire with low density high molecular weight polyethylene 
insulation, and lay continuously on pipe so that it is not broken or stressed by 
backfilling operations. Secure wire to the piping with tape at 18 inch intervals. Solder all 
joints. Tracer wire insulation shall be colored yellow for gas piping, blue for water 
piping. 

B. Terminals: Precast concrete box and cast iron locking traffic cover, Brooks 3TL, or 
equal; cover marked with name of service; 6 inches of loose gravel below box. Plastic 
terminal board with brass bolts; identify line direction with plastic tags. Test for 
continuity between terminals, after backfilling, in presence of Inspector. 

C. Alternate: Use electronically detectable plastic tape with metallic core, Terra Tape D, 
manufactured by Reef Industries, Inc., Seton, Inc., Marking Services, Inc., or equal; 
tape 2 inches wide, continuously imprinted "CAUTION WATER (GAS, etc.) LINE 
BELOW". Install, with printed side up, directly over pipe, 18 inches below finish grade. 
Backfill material shall be as specified for the particular condition where pipe is installed, 
but avoid use of crushed rock or of earth with particles larger than l/2 inch within the 
top 12 inches of backfill. Take precautions to insure that tape is not damaged or 
misplaced during backfill operations. Terminal boxes not required. 

3.18 OPERATION OF SYSTEMS  

A. Do not operate any plumbing equipment for any purpose, temporary or permanent, 
until all of the following has been completed: 

1. Complete all requirements listed under “Check, Test and Start Requirements.” 

2. Piping has been properly cleaned. Piping systems shall be flushed and treated 
prior to operation. 

3. Filters, strainers etc. are in place. 
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4. Bearings have been lubricated, and alignment of rotating equipment has been 
checked. 

5. Equipment has been run under observation, and is operating in a satisfactory 
manner. 

B. Provide test and balance agency with one set of Contract Drawings, Specifications, 
Addenda, Change orders issued, applicable shop drawings and submittals and 
temperature control drawings. 

3.19 CHECK, TEST AND START REQUIREMENTS  

A. An authorized representative of the equipment manufacturer shall perform check, test 
and start of each piece of plumbing equipment. The representative may be an 
employee of the equipment manufacturer, or a manufacturer-certified contractor. 
Submit written certification from the manufacturer stating that the representative is 
qualified to perform the check test and start of the equipment. 

1. As part of the submittal process, provide a copy of each manufacturer’s printed 
startup form to be used.  

2. Some items of specified equipment may require that check, test and start of 
equipment must be performed by the manufacturer, using manufacturer’s 
employees. See specific equipment Articles in these Specifications for this 
requirement. 

3. Provide all personnel, test instruments, and equipment to properly perform the 
check, test and start work. 

4. When work has been completed, provide copies of reports for review, prior to 
final observation of work.  

B. Provide copies of the completed check, test and start report of each item of equipment, 
bound with the Operation and Maintenance Manual.  

C. Upon completion of the work, provide a schedule of planned maintenance for each 
piece of equipment. Indicate frequency of service, recommended spare parts (including 
filters and lubricants), and methods for adjustment and alignment of all equipment 
components. Provide a copy of the schedule with each operating and maintenance 
manual. Provide a copy of certification from the Owner’s representative indicating that 
they have been properly instructed in maintenance requirements for the equipment 
installed.  

3.20 PRELIMINARY OPERATIONAL REQUIREMENTS AND TESTS  

A. Prior to observation to determine final acceptance, put all mechanical systems into 
service and check that work required for that purpose has been done, including but not 
limited to the following condensed check list. Provide indexed report to tabulating the 
results of all work. 

1. All equipment has been started, checked, lubricated and adjusted in accordance 
with the manufacturer's recommendations. 

2. Correct rotation of motors and ratings of overload heaters are verified. 



 BASIC PLUMBING MATERIALS AND METHODS 
 SECTION 22 0050 
 R231571X00 
 

27 

3. Specified filters are installed and spare filters have been turned over to Owner. 

4. All manufacturers’ certificates of start-up specified have been delivered to the 
Owner. 

5. All equipment has been cleaned, and damaged painted finishes touched up. 

6. Missing or damaged parts have been replaced. 

7. Flushing and chemical treatment of piping systems has been completed and 
water treatment equipment, where specified, is in operation. 

8. Equipment labels, pipe marker labels, ceiling markers and valve tags are 
installed. 

9. Valve tag schedules, corrected control diagrams, sequence of operation lists and 
start-stop instructions have been posted. 

10. Preliminary test and balance work is complete, and reports have been forwarded 
for review. 

11. Automatic control set points are as designated and performance of controls 
checks out to agree with the sequence of operation. 

12. Operation and Maintenance Manuals have been delivered and instructions to the 
operating personnel have been made. 

B. Prior to the observation to determine final acceptance, operate all mechanical systems 
as required to demonstrate that the installation and performance of these systems 
conform to the requirements of these specifications. 

1. Operate and test all mechanical equipment and systems for a period of at least 
five consecutive 8 hour days to demonstrate the satisfactory overall operation of 
the project as a complete unit. 

2. Commence tests after preliminary balancing and adjustments to equipment have 
been checked. Immediately before starting tests, install air filters and lubricate all 
running equipment. Notify the Architect at least seven calendar days in advance 
of starting the above tests. 

3. During the test period, make final adjustments and balancing of equipment, 
systems controls, and circuits so that all are placed in first class operating 
condition. 

4. Where Utility District rebates are applicable, demonstrate that the systems meet 
the rebate program requirements. 

C. Review of Contractor's Tests: 

1. All tests made by the Contractor or manufacturers' representatives are subject to 
observation and review by the Owner. Provide timely notice prior to start of each 
test, in order to allow for observation of testing. Upon the completion of all tests, 
provide a letter to confirm that all testing has been successful. 

D. Test Logs: 

1. Maintain test logs listing the tests on all mechanical systems showing dates, 
items tested, inspectors' names, remarks on success or failure of the tests. 
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E. Preliminary Operation: 

1. The Owner reserves the right to operate portions of the plumbing system on a 
preliminary basis without voiding the guarantee. 

3.21 CERTIFICATES OF INSTALLATION 

A. Contractor shall complete applicable “Certificates of Installation” forms contained in the 
California Building Energy Efficiency Standards and submit to the authorities having 
jurisdiction for approval and issuance of final occupancy permit, as described in the 
California Energy Code. 

3.22  DEMONSTRATION AND TRAINING 

A. An authorized representative of the equipment manufacturer shall train Owner-
designated personnel in maintenance and adjustment of equipment. The 
representative may be an employee of the equipment manufacturer, or a manufacturer-
certified contractor. Submit written certification from the manufacturer stating that the 
representative is qualified to perform the Owner training for the equipment installed. 

1. As part of the submittal process, provide a training agenda outlining major topics 
and time allowed for each topic.  

2. Some items of specified equipment require that training must be performed by 
the manufacturer, using manufacturer’s employees. See specific equipment 
Articles in these Specifications for this requirement. 

3. Contractor shall provide three copies of certification by Contractor that training 
has been completed, signed by Owner’s representative, for inclusion in 
Operation and Maintenance Manual. Certificates shall include: 

a. Listing of Owner-designated personnel completing training, by name and 
title. 

b. Name and title of training instructor. 

c. Date(s) of training. 

d. List of topics covered in training sessions. 

4. Refer to specific equipment Articles for minimum training period duration for each 
piece of equipment. 
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PART 1 - GENERAL  

1.1 SUMMARY 

A. Section Includes: 

1. Pipe and fittings. 

2. Valves. 

3. Domestic water piping specialties. 

4. Drain and waste piping specialties. 

1.2 RELATED REQUIREMENTS  

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

B. Section 22 00 50 Basic Plumbing Materials and Methods. 

1.3 ACTION SUBMITTALS 

A. For additional requirements, refer to Section 22 00 50, Basic Plumbing Materials and 
Methods. 

B. Product Data: Submit manufacturer's technical product data and installation 
instructions for plumbing piping systems materials and products. 

1.4 INFORMATIONAL SUBMITTALS  

A. For additional requirements, refer to Section 22 00 50, Basic Plumbing Materials and 
Methods. 

B. Gas Pipe Installer Qualifications: Provide evidence of current qualifications for 
individuals performing work requiring qualifications. 

1.5 CLOSEOUT SUBMITTALS 

A. For additional requirements, refer to Section 22 00 50, Basic Plumbing Materials and 
Methods. 

B. Maintenance Data: Submit maintenance data and parts lists for plumbing piping 
systems materials and products. Include this data in Operation and Maintenance 
Manual. 

1.6 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish to Owner, with receipt, one valve key for each key operated hydrant, bibb, or 
faucet installed. 
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1.7 QUALITY ASSURANCE  

A.  For additional requirements, refer to Section 22 00 50, Basic Plumbing Materials and 
Methods.  

PART 2 - PRODUCTS 

2.1 MATERIALS AND PRODUCTS  

A. Provide piping materials and factory-fabricated piping products of sizes, types, 
pressure ratings, temperature ratings, and capacities as indicated. Provide materials 
and products complying with California Plumbing Code. Where more than one type of 
material or product is indicated, selection from materials or products specified is 
Contractor's option. 

B. Potable-water piping and components shall comply with NSF 14, NSF 61, and 
NSF 372. Plastic piping components shall be marked with "NSF-pw." 

2.2 PIPE AND FITTINGS ATTACHED TO AND BELOW BUILDINGS INCLUDING 5 
FEET FROM BUILDINGS 

A. Piping and fittings attached to covered walkways and corridors shall comply with the 
requirements of this article. 

B. Drain and Waste Pipe Above Grade: Cast iron soil pipe and fittings, asphaltic coated, 
conforming to ASTM A888 and Cast Iron Soil Pipe Institute Standard (CISPI) 301 and 
so marked. Pipe and fittings shall be as manufactured by AB&I, Charlotte, Tyler Pipe, 
or equal. Pipe and fittings shall be the products of a single manufacturer. At 
Contractor’s option, vertical piping above floor from lavatories, sinks, and drinking 
fountains may be Schedule 40 galvanized steel pipe with black cast iron drainage 
fittings, or DWV weld pipe and fittings. 

1. Joints above grade: No-Hub pipe conforming to ASTM A888 and CISPI 301. 
Couplings conforming to ASTM 1277 and CISPI 310, with stainless steel bands. 
Provide products by ANACO-Husky, Tyler, Ideal or equal. Provide sway brace at 
20'-0" maximum spacing for suspended pipe with No-Hub joints. Provide a brace 
on each side of a change in direction of 90 degrees or more. Brace riser joints at 
each floor and at 15 foot maximum intervals (also see Specification Section 22 
00 50). 

a. Drain and Waste Pipe Below Grade: Cast iron soil pipe and fittings, 
asphaltic coated, conforming to ASTM A888 and CISPI 301 and so 
marked. Pipe and fittings shall be as manufactured by AB&I, Charlotte, 
Tyler Pipe, or equal. Pipe and fittings shall be the products of a single 
manufacturer. At Contractor’s option, hub and spigot cast iron soil pipe and 
fittings, asphaltic coated, conforming to ASTM A-74 and so marked, may 
be used. 
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2. Joints below grade: ANACO-Husky SD 4000, Clamp-All 125, or equal couplings 
and No-Hub fittings, meeting the requirements of FM 1680, SD Class I and 
ASTM C1540.  

3. Joints below grade (hub and spigot option): Neoprene gaskets conforming to 
ASTM C564, as manufactured by Ty-Seal, Dual-Tite, or equal. 

C. Vent Pipe: 

1. 3 inch and larger: Cast iron soil pipe and fittings conforming to ASTM A888 and 
Cast Iron Soil Pipe Institute Standard 301 and so marked. Joints in cast iron vent 
pipe shall be the same as specified for cast iron waste pipe above grade. 

2. 2-1/2 inch and smaller: Cast iron soil pipe and fittings as specified for sizes 3 inch 
and larger, Schedule 40 galvanized steel pipe with black cast iron drainage 
fittings, or DWV copper pipe and fittings. 

3. Vent pipe buried in ground and to 6 inches above ground: Cast iron soil pipe and 
fittings conforming to ASTM A888 and Cast Iron Soil Pipe Institute Standard 301 
and so marked. Joints in cast iron vent pipe shall be the same as specified for 
cast iron waste pipe below ground. 

4. Water Pipe (Tempered Water, Tempered Water Return, Hot Water, Hot Water 
Return and Cold Water): ASTM B88, Type L copper tubing, hard-temper, with 
wrought copper fittings. Provide full solder cup for all fittings. Capped or plugged 
outlets shall be Schedule 40 screwed brass. Water piping below slab: ASTM 
B88, Type K copper tubing, hard temper, with wrought copper fittings. At 
Contractor’s option, pipe runs below slab having no branches may be ASTM 
B88, Type K annealed copper tubing without joints. See Section 22 00 50 for 
pipe protection requirements for below slab copper piping. 

D. Temperature and Pressure Relief Valve Piping: ASTM B88, Type L copper tubing, 
hard-temper, with wrought copper fittings. Provide full solder cup for all fittings. Capped 
or plugged outlets shall be Schedule 40 screwed brass. 

E. Condensate Drain Piping:  

1. Inside buildings provide ASTM B88, Type L copper tubing and fittings. Provide 
Wye fittings with capped cleanout plug for tubing up to 1 inch size. Provide 
wrought or cast DWV fittings for sizes 1-1/4 inch and larger. 

2. Outside buildings provide ASTM B88, Type L copper pipe and fittings, cast iron 
drain pipe and fittings or Schedule 40 galvanized steel pipe and cast iron drain or 
vent fittings. 

3. Connect condensate drains to mechanical equipment per equipment 
manufacturer's recommendations; provide P-trap where required. Slope piping to 
drain, with 1 inch in 10 foot minimum pitch. Provide di-electric couplings or 
unions at connections to dissimilar materials. 

4. Where condensate drain P-traps are required, install trap using Wye fitting on 
inlet and outlet of trap. Provide cap on top of each Wye, made removable for 
cleaning and inspection. Drill 1/8 inch diameter hole in cap at outlet of the trap to 
allow venting of the system. Minimum depth of trap should be 4 inches, or as 
recommended by the manufacturer in printed literature. 
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5. Provide cleanout tees or “Y” at each change in direction. 

2.3 PIPE JOINING MATERIALS 

A. Refer to piping Articles in this Section for special joining materials not listed below. 

B. Pipe-Flange Gasket Materials: Suitable for chemical and thermal conditions of piping 
system contents. 

1. ASME B16.21, nonmetallic, flat, asbestos-free, 1/8-inch (3.2-mm) maximum 
thickness unless thickness or specific material is indicated 

a. Full-Face Type: For flat-face, Class 125, cast iron and cast bronze flanges. 

b. Narrow-Face Type: For raised-face, Class 250, cast iron and steel flanges. 

2. AWWA C111, rubber, flat face, 1/8-inch (3.2mm) thick, unless otherwise 
indicated; and full-face or ring type, unless other indicated. 

3. Flange Bolts and Nuts: AWWA C111, carbon steel, unless otherwise indicated. 

4. Plastic, Pipe-Flange Gasket, Bolts and Nuts: Type and material recommended by 
piping system manufacturer, unless otherwise indicated. 

C. Solder Filler Metals: ASTM B 32, 100 percent lead free alloys. Include water-flushable 
flux according to ASTM B813. 

D. Brazing Filler Metals: AWS A5.8, BCup-5 Series, copper-phosphorus unless otherwise 
indicated. Sil-Fos 15, or equal. 

1. VALVES AND FITTINGS FOR POTABLE WATER SYSTEMS 

E. General: 

1. Provide valves and fittings conforming to lead-free requirements of California 
Health and Safety Code Section 116875. 

a. Provide valves listed to NSF/ANSI 61-G or NSF/ANSI 372 for valve 
materials for potable-water service. 

1) Exception: Main distribution gate valves above 1-1/2 inches located 
underground outside building are not required to conform lead-free 
requirements of California Health and Safety Code Section 116875. 

F. Gate Valves: 

1. General: Furnish valves in copper lines with adapters to suit valve/line 
requirements. 

2. 1-1/2 inches and smaller: Minimum 200 psi CWP, bronze body, threaded bonnet, 
rising or non-rising stem, solid wedge, threaded or solder ends, conforming to 
MSS SP-80. Milwaukee UP148, UP149, Nibco T-113-LF, S-113-LF, or equal. 
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3. 2 inches through 3 inches: Minimum 200 psi CWP, bronze body, threaded 
bonnet, non-rising stem, solid wedge, threaded or solder ends, conforming to 
MSS SP-80. Nibco T-113-LF, S-113-LF, or equal. 

4. Main distribution gate valves underground outside building above 1-1/2 inches:  

a. Underground valves 2 inches thru 12 inches: 250 psi, iron body, Non-rising 
stem, bolted bonnet, resilient wedge valves, conforming to AWWA C509, 
equipped with operating nuts, Mueller Series 2360, Nibco F-619-RW-SON, 
or equal. 

1) Underground valves 3 inches and smaller may be furnished with 
operating nuts or hand-wheels, and with Ring-Tite joint ends. 

2) Furnish and deliver to Owner one wrench of each size required for 
operating underground valves. 

G. Ball Valves: 

1. 2 inches and smaller: 600 psi CWP, cast bronze or brass body, full port, two 
piece, threaded ends, and reinforced PTFE seal, conforming to MSS SP-110. 
Nibco T-685-80-LF, Milwaukee UPBA400, Apollo 77C-LF10, Kitz 868, or equal. 

2. 2-1/2 inches: Apollo 77C-LF10, or equal. 

H. Swing Check Valves: 

1. Minimum 200 psi CWP, bronze or brass body, suitable for regrinding, threaded 
ends, conforming to MSS SP-80. Milwaukee UP509, Nibco T-413LF, Kitz 822T, 
or equal. 

2. DOMESTIC WATER PIPING SPECIALTIES 

I. Hose Bibbs: 

1. Manufacturers: Drawing schedules indicate Basis of Design products. Subject to 
compliance with requirements, provide product indicated on Drawings, or 
comparable product by one of the following, or equal: 

a. Acorn Engineering Co. 

b. Woodford Manufacturing Co. 

2. Water Hammer Arrestors: 

3. Provide water hammer arrestors conforming to lead-free requirements of 
California Health and Safety Code Section 116875, with nesting type bellows 
contained within a casing having sufficient displacement volume to dissipate the 
calculated kinetic energy generated in the piping system. Water hammer 
arrestors shall be sized for type and number of fixtures served. Provide all 
stainless steel shell construction with stainless steel bellows and threaded 
connection to water system. 

4. Water hammer arrestors shall be certified under P.D.I. Standard WH201 and by 
ASSE Standard 1010. 
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5. Select units in accordance with the requirements of Plumbing and Drainage 
Institute Standard P.D.I. WH201. Install above ceilings or behind wall access 
door at each plumbing fixture, or where plumbing fixtures are installed in groups, 
at each group of fixtures. 

6. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work include 
the following, or equal: 

a. Josam Company, series 75000. 

b. Smith (Jay R.) Mfg. Co., Hydrotrol 5005-5050. 

c. Mifab, series WHB. 

7. Thermostatic Water Temperature Control Valve:  

8. Provide thermostatic water temperature control valve conforming to lead free 
requirements of California Health and Safety Code Section 116875, with size as 
noted on Drawings, complete with union angle strainer checkstops. Valves shall 
be thermostatic type, with a maximum temperature setting as follows: 

a.  

9. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work include 
the following, or equal: 

a. Leonard Valve Company. 

b. Lawler Manufacturing Co., Inc. 

c. Powers. 

J. Relief Valves:  

1. Provide relief valves as indicated, of size and capacity as selected by Contractor 
for proper relieving capacity, in accordance with ASME Boiler and Pressure 
Vessel Code. 

2. Combined Pressure-Temperature Relief Valves: Bronze body, test lever, 
thermostat, complying with ANSI A21.22 listing requirements for temperature 
discharge capacity. Provide temperature relief at 210 degrees F, and pressure 
relief at 150 psi. 

3. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work include 
the following, or equal: 

a. Watts Regulator Company. 

b. Cash (A.W.) Valve Manufacturing Corporation. 

c. Zurn Industries, Inc.; Wilkins-Regulator Division. 

K. Trap Primers:  
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1. Manufacturers: Drawing schedules indicate Basis of Design products. Subject to 
compliance with requirements, provide product indicated on Drawings, or 
comparable product by one of the following, or equal: 

a. MiFab, Inc.  

b. Precision Plumbing Products.  

c. Sioux Chief Manufacturing Company. 

2. DRAIN AND WASTE PIPING SPECIALTIES 

L. Cleanouts:  

1. General: Install cleanouts of same diameter as pipe (4 inch maximum) in all 
horizontal soil and waste lines where indicated and at all points of change in 
direction. Cleanouts shall be located not less than 18 inches from building 
construction so as to provide sufficient space for rodding. No horizontal run over 
50 feet inside buildings or 100 feet outside buildings shall be without cleanout, 
whether shown on Drawings or not. Provide two-way cleanouts where indicated 
on drawings, and where required for satisfactory use. 

a. Provide cleanouts in waste drop from each sink and urinal.  

b. Provide one wrench for each size and type of cleanout used. Turn over to 
Owner at completion of the project, and obtain receipt. Place receipt in 
Operation and Maintenance Manuals.  

2. Cleanouts in floor and in concrete sidewalks: Ducco Cast Iron with nickel bronze 
top, clamping collar and ABS plastic plug: Zurn ZN-1400-KC, or equal, with 
square or round top to suit floor construction. 

3. Cleanouts in composition floors: Zurn ZN-1400-X-DX, or equal (nickel bronze 
top). 

4. Cleanouts in concealed, aboveground cast-iron soil or waste lines: Zurn 
Z-1440A, or equal, with ABS plastic plug. 

5. Cleanouts in walls: Zurn Z-1441 or Z-1443, or equal, with stainless steel cover. 
Provide long sweep elbow or combination wye at connection to riser and install 
with surface of cleanout within ½ inch of front face of finished wall.  

a. Where space does not permit the above installation, provide Zurn Z-1446, 
or equal, with stainless steel access cover, and vandal resistant screw.  

b. Install face of cleanout plug within 1/2 inch of front face of finished wall. 

6. Cleanouts exterior to building in landscaped areas: Zurn Z-1449-BP, or equal, 
cleanout ferrule with tapered bronze plug. Where located at grade, provide 18 by 
18 by 6 inch concrete pad; Trowel concrete smooth and edge; set flush with 
finished grade. 

7. Cleanouts in drive areas: Zurn -1400-HD-KC, or equal, with heavy-duty top and 
ABS plastic plug. 

M. Floor Drains: 
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1. Manufacturers: Drawing schedules indicate Basis of Design products. Subject to 
compliance with requirements, provide product indicated on Drawings, or 
comparable product by one of the following, or equal: 

a. J.R. Smith. 

b. MIFAB. 

c. Watts. 

d. Zurn. 

2. EXECUTION 

2.4 EXAMINATION 

A. Examine areas and conditions under which plumbing piping systems are to be 
installed. Do not proceed with Work until unsatisfactory conditions have been corrected 
in manner acceptable to Contractor. 

B. Make all arrangements for the utilities required. Pay all costs involved in obtaining the 
services including gas service and meter, water meter, pressure reducing valve, 
access boxes, street work. Connect to site utilities. Verify the location of all services. 
No extra cost will be allowed if services are not as shown. 

C. Determine sanitary sewer and storm drain location and elevation at all points of 
connection before installing any piping. Notify Architect immediately if indicated grades 
cannot be maintained. 

D. At time of final connection, and prior to opening valve to allow pressurization of water 
and gas piping from existing systems, on site or off site, perform a pressure test to 
indicate static pressure of existing systems. If pressure on water piping is greater than 
80 psi, or gas pressure is not as indicated on Contract Documents, inform Architect 
immediately. Do not allow piping systems to be pressurized without written consent of 
the Architect. 

2.5 INSTALLATION OF WATER PIPING  

A. Run all water piping generally level, free of traps or unnecessary bends, arranged to 
conform to the building requirements, and to suit clearance for other mechanical work 
such as ducts, flues, conduits, and other work. No piping shall be installed so as to 
cause unusual noise from the flow of water therein under normal conditions. 

B. Provide manufactured water hammer arrestors, sized and installed in accordance with 
Plumbing and Drainage Institute Standard PDI WH201. 

1. Locate water hammer arrestors at every plumbing fixture, or, where fixtures are 
located in groups, at every group of fixtures, and as indicated on Drawings. 

2. Install water hammer arresters above accessible ceilings, or install access doors 
for service. 

C. Install piping on room side of building insulation. 



 PLUMBING PIPING SYSTEMS 
 SECTION 22 1000 

 R231571X00 

 

9 

D. Check final location of rubber rings within couplings on PVC water piping with gauge or 
as recommended by manufacturer. Make connection to valves with cast iron adapters 
connected to water pipe with cast iron couplings. Furnish and install anchors or thrust 
blocks. 

2.6 INSTALLATION OF SANITARY AND STORM DRAINAGE SYSTEMS  

1. Sewer Piping: Run all horizontal sanitary drain piping inside of building on a 
uniform grade of not less than 1/4 inch per foot unless otherwise noted or later 
approved. Unless otherwise noted on the plans, piping shall have invert 
elevations as shown and slope uniformly between given elevations. 

B. Run all drainage piping as straight as possible and provide easy bends with long turns; 
make all offsets at an angle of 45 degrees or less. 

C. Grade all vent piping so as to free itself quickly of any water condensation. 

D. Where possible, join groups of vent risers together with one enlarged outlet through 
roof. Maintain minimum of 10 foot horizontal or 3 foot vertical clearance from air 
intakes. 

E. Hubless Cast Iron Joints: Comply with coupling manufacturer's installation instructions. 

2.7 PIPE JOINTS AND CONNECTIONS 

A. General: 

1. Cutting: Cut pipe and tubing square, remove rough edges or burrs. Bevel plain 
ends of steel pipe. 

2. Remove scale, slag, dirt and debris from inside and outside of pipe before 
assembly. 

3. Boss or saddle type fittings or mechanically extracted tube joints will not be 
allowed. 

B. Threaded Pipe: Thread pipe with tapered pipe threads according to ASME B1.20.1. 
Cut threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs 
and restore full ID. Join pipe fittings and valves as follows: 

1. Apply thread compound to external pipe threads: Rectorseal No. 5, Permatex No. 
1, or equal. 

2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded 
or damaged. 

C. Flanged Joints: Select appropriate asbestos-free, nonmetallic gasket material in size, 
type, and thickness suitable for domestic water service. Join flanges with gasket and 
bolts according to ASME B31.9. 

1. Copper Pipe and Tubing (Except pneumatic control piping): All joints shall be 
brazed according to ASME Section IX, Welding and Brazing Qualifications, 
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except domestic water piping 1-1/4 inches and smaller when not buried in the 
ground or concrete and type DWV plumbing piping may be soldered. 

2. Soldered joints: Apply water-flushable flux to end of tube. Join copper tube and 
fittings according to ASTM B 828. 

D. Cast Iron Soil Pipe:  

1. No-Hub fittings shall be made with a torque wrench. 

2. Hub joints shall be with Ty-Seal couplings. 

3. Wrought iron, steel, or copper pipe shall have a ring or part of a coupling 
screwed on to form a spigot end if caulked into a joint. 

4. Connect cast iron sewer piping to outside service pipe with cast iron or vitrified 
LOP reducers or increasers as required. Caulking of smaller pipe into the larger 
without a reducer or increaser will not be permitted. 

E. Flexible Connections:  

1. Furnish and install Thermo Tech., Inc. F/J/R, Metraflex, or equal, flexible 
couplings with limiter bolts on piping connections to all equipment mounted on 
anti-vibration bases, on each connection to each base mounted pump and where 
shown. Couplings shall be suitable for pressure and type of service. 

2. Anchor piping securely on the system side of each flexible connection. 

2.8 INSTALLATION OF VALVES 

A. Install valves as indicated on Drawings and in the following locations: 

1. Shutoff Valves: Install on inlet of each plumbing equipment item, and on inlet of 
each plumbing fixture, and elsewhere as indicated. 

2. Drain Valves: Install on each plumbing equipment item located to completely 
drain equipment for service or repair. Install at base of each riser, at base of each 
rise or drop in piping system, and elsewhere indicated or required to completely 
drain potable water system. 

3. Provide gate or globe valves on inlet and outlet of each water heater or pump. 

B. General: 

1. Valves shall be full line size unless indicated otherwise on Drawings. 

2. Install horizontal valves with valve stem above horizontal, except butterfly valves. 

3. Install valves with unions or flanges at each piece of equipment arranged to allow 
service, maintenance, and equipment removal without system shutdown. 

4. Locate valves for easy access and provide separate support where necessary. 

5. Install valves in position to allow full stem movement. 

6. Install exposed polished or enameled connections with special care showing no 
tool marks or exposed threads. 
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7. Butterfly valves conforming to the paragraph “Butterfly Valves” may be used in 
lieu of gate or globe valves for locations above grade.  

8. Ball valves conforming to the paragraph “Ball Valves” may be used in lieu of gate 
valves for locations above grade for services 2-1/2 inches and smaller. 

9. Valves 2-1/2 inches and smaller (except ball valves) in nonferrous water piping 
systems may be solder joint type with bronze body and trim. 

10. Rigidly fasten hose bibbs, hydrants, fixture stops, compressed air outlets, and 
similar items to the building construction.  

C. Gate Valves: 

1. Furnish valves in copper lines with adapters to suit valve / line requirements. 

2. Underground gate valves: 

a. Underground valves 3 inches and smaller may be furnished with operating 
nuts or hand-wheels, and with Ring-Tite joint ends. 

b. Furnish and deliver to Owner one wrench of each size required for 
operating underground valves. 

D. Swing Check Valves: Install in horizontal position with hinge pin level. 

1. Valve Adjustment: Adjust or replace valve packing after piping systems have 
been tested and put into service but before final adjusting and balancing. 
Replace valves if persistent leaking occurs. 

2.9 INSTALLATION OF CLEANOUTS  

A. Cleanouts: Install in piping as indicated, as required by California Plumbing Code, at 
each change in direction of piping greater than 45 degrees. Install at maximum 
intervals of 50 feet for piping 4 inches and smaller and 100 feet for larger piping inside 
buildings, and at base of each conductor. 

B. Flashing Flanges: Install flashing flange and clamping device with each cleanout 
passing through water resistant membrane. 

2.10 INSTALLATION OF FLOOR DRAINS 

A. Install drains in accordance with manufacturer's written instructions and in locations 
indicated. Install floor drains with lip of drain slightly below finished floor to ensure 
drainage. Install floor sinks flush with finished floor. Coordinate with other trades to 
ensure that floor slopes to drain. Provide flashing flange and clamping device with each 
drain passing through water resistant membrane. 

B. Install vented P-trap below each drain. Where trap primers are indicated, install trap 
primer connection in the P-trap. 

2.11 TRAP PRIMER INSTALLATION  

A. Install as indicated in manufacturers printed literature, with 1/2 inch, Type L, hard 
copper piping to trap primer connection on floor drains and floor sinks where indicated 
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on Drawings. At Contractor’s option, Type K annealed copper tubing without joints may 
be used be used below slab only. See Section 22 00 50 for pipe protection 
requirements for below slab copper piping/tubing.  

B. Install trap primer piping with 1/4 inch per foot slope, to insure that the line will drain 
fully to the floor drain or floor sink.  

1. Provide ball valve to the inlet at each trap primer location. 

C. Install trap primer and distribution unit exactly as called for in manufacturers printed 
installation instructions. Connect to domestic water piping from the top of the water 
line, in order to prevent foreign material from entering directly into primer assembly. 

D. Mount trap primer in wall, in sheet metal box, with Karp or equal access door. Size 
access door and box to suit valve operation, and solder all seams of box. Seal all 
penetrations to box with non-hardening waterproof sealant. Provide locking door where 
installed in occupied spaces.  

E. Where one trap primer will be used for more than one trap, provide a distribution unit 
with feeder piping for a maximum of four traps sized for equal pressure drop to each 
trap. 

2.12 EQUIPMENT CONNECTIONS  

A. Piping Runouts to Fixtures: Provide hot and cold water piping runouts to fixtures of 
sizes indicated. 

B. Mechanical Equipment Connections: Connect hot and cold water piping system and 
gas piping system to mechanical equipment as indicated, and provide with shutoff 
valve and union for each connection. 

2.13 DOMESTIC WATER SYSTEM STERILIZATION  

A. Clean and disinfect new or altered hot and cold water piping connected to domestic 
water systems using methods prescribed by the Health Authority. If the Health 
Authority does not prescribe methods, clean and disinfect new or altered hot and cold 
water piping using methods given in the California Plumbing Code. 

1. A water treatment company that has a current state EPA license to apply 
disinfectant chlorine in potable water shall perform the procedure. 

2.14 CARE AND CLEANING  

A. Repair or replace broken, damaged, or otherwise defective parts, materials, and work. 
Leave entire work in condition satisfactory to Architect. At completion, carefully clean 
and adjust equipment, fixtures, and trim that are installed as part of this work. Remove 
labels from stainless steel sinks, except 316 stainless steel sink labels should be 
retained to confirm that the correct material has been provided. Leave systems and 
equipment in satisfactory operating condition. 
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2.15 OPERATIONAL TESTS  

A. Test each piece of equipment to show that it will operate in accordance with indicated 
requirements. 

2.16 TESTING AND BALANCING 

A. See Section 23 05 93 of Specifications for testing and balancing requirements. 

2.17 CLEANING UP  

A. Upon completion of Work remove materials, equipment, apparatus, tools, and the like, 
and leave premises clean, neat, and orderly. 

 
 
 

END OF SECTION 
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PART 1 - GENERAL  

1.1 SUMMARY 

A. Section Includes: 

1. Water supplies and stops. 

2. Plumbing fixture carriers, hangers and supports. 

1.2 RELATED REQUIREMENTS  

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

B. Section 22 00 50 Basic Plumbing Materials and Methods. 

1.3 ACTION SUBMITTALS  

A. For additional requirements, refer to Section 22 00 50, Basic Plumbing Materials and 
Methods. 

B. Product Data: Submit manufacturer's specifications for plumbing fixtures and trim, 
including catalog cut of each fixture type and trim item furnished. 

1.4 INFORMATIONAL SUBMITTALS 

A. Refer to Section 22 00 50, Basic Plumbing Materials and Methods. 

1.5 CLOSEOUT SUBMITTALS 

A. For additional requirements, refer to Section 22 00 50, Basic Plumbing Materials and 
Methods. 

B. Maintenance Data: Submit maintenance data and parts lists for each fixture type and 
trim item, including instructions for care of finishes. Include this data in Operation and 
Maintenance Manual. 

1.6 QUALITY ASSURANCE  

A. For additional requirements, refer to Section 22 00 50, Basic Plumbing Materials and 
Methods. 

B. Plumbing Fixture Standards: Comply with applicable portions of the following codes 
and requirements for all work in this Section: 

1. California Building Code – CBC 

2. California Plumbing Code – CPC 

3. California Health and Safety Code 
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4. American National Standards Institute - ANSI 

5. Federal Standards - F.S. 

6. National Sanitary Foundation – NSF International 

C. ANSI Standards: Comply with ANSI/NSF 61, “Drinking Water System Components – 
Health Effects.” 

D. PDI Compliance: Comply with standards established by Plumbing and Drainage 
Institute pertaining to plumbing fixture supports. 

E. UL Labels: Provide water coolers that have been listed and labeled by Underwriters' 
Laboratories. 

F. ARI Labels: Provide water coolers that are rated and certified in accordance with 
applicable Air-Conditioning and Refrigeration Institute Standards. 

G. Americans with Disabilities Act (ADA). 

H. California Green Building Standards Code Requirements: 

1. Tank-type water closets shall be certified to the performance criteria of the U.S. 
EPA WaterSense Specification for Tank-Type Toilets. 

PART 2 - PRODUCTS 

2.1 PLUMBING FIXTURES  

A. General: Provide factory fabricated fixtures of type, style and material indicated. For 
each type fixture, provide fixture manufacturer's standard trim, carrier, seats, and 
valves as indicated by their published product information; either as designed and 
constructed, or as recommended by the manufacturer, and as required for a complete, 
installation. Where more than one type is dedicated, selection is Contractor's option; 
but, all fixtures of same type must be furnished by single manufacturer. 

1. Take special care with the roughing-in and finished plumbing where batteries of 
fixtures occur. 

2. Take location and mounting heights for roughing-in from Architectural Drawings. 

3. Follow schedule on Plumbing Drawings for roughing-in connections. Set 
roughing-in for all fixtures exactly as per measurements furnished by the 
manufacturers of the fixtures used. 

4. Roughing-in for lavatories and sinks shall be brought in through the wall under 
the centerline of the drain from the fixture wherever possible and as close to the 
fixture as possible. 

2.2 MATERIALS  

A. Provide materials that have been selected for their surface flatness and smoothness. 
Exposed surfaces that exhibit pitting, seam marks, roller marks, foundry sand holes, 
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stains, discoloration, or other surface imperfections on finished units are not 
acceptable. 

B. Where fittings, trim and accessories are exposed or semi-exposed, provide, chromium 
plated 17 gauge seamless brass and match faucets and fittings. Provide 17 gauge 
seamless copper or brass where not exposed.  

C. Handles on all faucets and stops shall be all metal chromium plated. 

D. NSF Standard: Comply with NSF 61 and NSF 372 for supply-fitting materials that will 
be in contact with potable water. 

2.3 PLUMBING FITTINGS, TRIM AND ACCESSORIES  

A. Water Outlets: At locations where water is supplied (by manual, automatic or remote 
control), provide commercial quality faucets, valves, or dispensing devices, of type and 
size indicated, and as required to operate as indicated.  

1. Include manual shutoff valves and connecting stem pipes to permit outlet 
servicing without shut-down of water supply piping systems. 

B. P-Traps: Include IAPMO approved removable P-traps where drains are indicated for 
direct connection to drainage system. P-Traps shall be less trap screw cleanout, and 
incorporate a chrome plated cast brass body, brass connection nuts, 17 gauge 
seamless brass wall return and chrome plated wall escutcheon to match trap finish. 

C. Carriers: Provide cast iron supports for fixtures of graphitic gray iron, ductile iron, or 
malleable iron as indicated. Where the carrier for wall mounted water closets are 
installed more than 6 inches behind the finished wall, provide water closet support for 
wide pipe chase. 

D. Fixture Bolt Caps: Provide manufacturer's standard exposed fixture bolt caps finished 
to match fixture finish. 

E. Escutcheons: Where fixture supplies and drains penetrate walls in exposed location, 
provide chrome-plated cast brass escutcheons with setscrews. 

F. Aerators: Provide aerators of types approved by Health Departments having 
jurisdiction. Delete aerators where not allowed by CPC for health care occupancies. 

G. Comply with additional fixture requirements contained in Fixture Schedule shown on 
the drawings.  

2.4 MANUFACTURERS  

A. In accordance with California Plumbing Code, provide indelibly marked or embossed 
manufacturers name or logo, arranged so as to be visible after installation. 

B. Manufacturers: Drawing schedules indicate Basis of Design products. Subject to 
compliance with requirements, provide product indicated on Drawings, or comparable 
product by one of the following: 
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1. Vitrified China Plumbing Fixtures: 

a. American Standard, U.S. Plumbing Products. 

b. Eljer Plumbingware Div., Wallace-Murray Corp. 

c. Kohler Co. 

d. VitrA. 

2. Plumbing Trim: 

a. McGuire Manufacturing Co., Inc. 

b. Delta Commercial. 

c. Chicago Faucet Co. 

d. T&S Brass and Bronze Works, Inc. 

3. Flush Valves: 

a. Sloan Valve Co. 

b. Zurn Industries, Hydromechanics Div. 

c. Toto USA, Inc. 

4. Faucets: 

a. Chicago Faucet Co. 

b. Symmons Scott. 

c. T&S Brass and Bronze Works, Inc. 

d. Delta Commercial. 

5. Fixture Seats: 

a. Church Seat Co. 

b. Bemis Mfg. Co. 

c. Beneke Corp. 

6. Drinking Fountains: 

a. Haws Corporation. 

b. Halsey Taylor Mfg. Co. 

c. Elkay Mfg. Co. 

d. Acorn Aqua. 

7. Stainless Steel Sinks: 

a. Elkay Mfg. Co. 

b. Just Mfg. Co. 

c. Haws Corporation. 

8. Fixture Carriers: 

a. Josam Mfg. Co. 

b. J. R. Smith. 

c. Tyler Pipe; Wade Div. 

d. Zurn Industries; Hydromechanics Div. 

e. Mifab, Inc. 
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2.5 FLUSH VALVE REQUIREMENTS  

A. Metering flush valves where required and specified shall be non-hold open type with 
exposed parts chrome plated. Conform to all codes and manufacturers' 
recommendations. All diaphragms are to have multiple filtered bypass and be 
chloramine resistant synthetic rubber with internal components suitable for l80 degree 
hot water to l50 pounds pressure, plastic or leather diaphragm not acceptable. 

2.6 FIXTURE CONNECTIONS  

A. Make connection between fixtures and flanges on soil pipe absolutely gastight and 
watertight with neoprene type gaskets (wall hung fixtures) or bowl wax (floor outlet 
fixtures). Rubber gaskets or putty will not be permitted. 

B. Provide fixtures not having integral traps with P-traps of chromium-plated 17 gauge 
cast brass, with 17 gauge seamless brass wall return, connected to concealed waste in 
wall and sanitary fittings. Provide IAPMO approval for trap, and provide less trap screw 
cleanout.  

1. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work include 
the following, or equal: 

a. Dearborn Brass, Commercial series with brass nuts.  

b. Delta Commercial. 

c. McGuire Manufacturing Co., Inc. 

C. Connections from stacks or horizontal wastes to wall or floor finish for wastes from 
lavatories, urinals, sinks, and drinking fountains and connection between floor drains 
and traps shall be IPS 85 percent red brass pipe. 

1. Unions on waste pipes on fixture side of traps may be slip or flange joints with 
soft rubber or lead gaskets. Traps shall rough in full size to waste and vent 
connection, using deep escutcheon plate to cover wall penetration. Compression 
adaptor extensions or sweat adaptors are not acceptable. 

2.7 WATER SUPPLIES AND STOPS  

A. Provide 85 percent IPS threaded red brass nipple, conforming to the lead-free 
requirements of California Health and Safety Code Section 116875, securely anchored 
to building construction, for each connection to stops, hose bibbs, etc. Each fixture, 
except hose bibbs, shall have stop valves installed on water supply lines. 

B. Provide water supplies to fixtures with compression shut-off stops with threaded inlets 
and lock shield-loose key handles. Provide combination fixtures with compression stop 
and threaded inlet on each water supply fitting. Provide lock shield-loose key handle for 
each stop.  

C. Provide 1/2 inch riser tubes with reducing coupling for fixtures, unless otherwise noted.  

D. Provide cast brass escutcheon.  
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E. Furnish shut-off valves on hose bibbs where directly connected to mains with no 
intervening valves.  

F. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include the following, or 
equal: 

1. McGuire Manufacturing Company, Inc., model LFH2167LK. 

2. T & S Brass and Bronze Works, Inc., model B-1305. 

2.8 PLUMBING FIXTURE CARRIERS, HANGERS AND SUPPORTS  

A. Floor-affixed supports for off-the-floor plumbing fixtures shall comply with ASME 
A112.6.1M. 

B. Residential type fixture supports are not acceptable. 

C. Install wall mounted water closets with combination support and waste fittings, with feet 
of support securely anchored to floor.  

D. Install floor mounted water closets with J.R. Smith, Zurn, or equal government pattern 
cast iron closet flanges with brass bolts, nuts, washers, and porcelain caps secured 
with Spackle.  

E. Install the following fixtures on concealed support with feet of support securely 
anchored to floor. Anchor top of support to wall construction in an approved manner.  

1. Wall hung lavatories. 

2. Drinking fountains. 

2.9 PLUMBING FIXTURES  

A. Install all plumbing fixtures at height indicated on Architectural Drawings. Where 
mounting height is not indicated, install at height required by Code. 

B. Special Requirements For Accessible Fixtures:  

1. Operating handle or valve for accessible water closets, urinals, lavatories, and 
sinks shall operate with less than 5 pounds force. Metering faucets shall be 
adjusted to operate between 10 and 15 seconds. 

2. Insulate exposed waste piping and domestic water supplies below accessible 
fixtures with CBC access code compliant molded “closed-cell” vinyl covers. 
Covers shall be installed using vandal resistant fasteners and must be 
removable. Covers shall meet flame spread rating not to exceed 25 and smoke 
density not to exceed 50 when tested in accordance with ASTM E-84, and shall 
comply with the requirements of California Code of Regulations, Title 24. 
Plumberex – Handy Shield, Johns Manville – Zeston 2000, or equal.  
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PART 3 - EXECUTION 

3.1 PRODUCT HANDLING AND PROTECTION 

A. Deliver packaged materials in their original, unopened wrapping with labels intact. 
Protect materials from water, the elements and other damage during delivery, storage 
and handling. 

3.2 PREPARATORY PROVISIONS  

A. The Contractor is responsible for the examination and acceptance of all conditions 
affecting the proper construction and/or installation of the Work of this Section. Do not 
proceed until all unsatisfactory conditions have been corrected. Commencing work will 
be construed as acceptance of all conditions by the Contractor as satisfactory for the 
construction and/or installation of the Work. 

3.3 INSPECTION AND PREPARATION  

A. Examine roughing-in work of domestic water and waste piping systems to verify actual 
locations of piping connections prior to installing fixtures. Also examine floors and 
substrates, and conditions under which fixture work is to be accomplished. Correct any 
incorrect locations of piping, and other unsatisfactory conditions for installation of 
plumbing fixtures. Do not proceed with work until unsatisfactory conditions have been 
corrected. 

B. Install plumbing fixtures of types indicated where shown and at indicated heights; in 
accordance with fixture manufacturer's written instructions, roughing-in drawings. 
Ensure that plumbing fixtures comply with requirements and serve intended purposes. 
Comply with applicable requirements of the National Standard Plumbing Code 
pertaining to installation of plumbing fixtures. 

C. Fasten plumbing fixtures securely to supports or building structure; and ensure that 
fixtures are level and plumb. Secure plumbing supplies to blocking behind or within wall 
construction so as to be rigid, and not subject to pull or push movement. 

D. Install CBC accessible fixtures in accordance with Chapter 4 California Plumbing Code, 
and Chapters 11A and 11B California Building Code. 

3.4 FAUCET INSTALLATION  

A. Provide 85 percent IPS red brass pipe, conforming to lead-free requirements of 
California Health and Safety Code Section 116875, securely anchored to building 
construction, for each connection to faucets, stops, hose bibbs, etc. Each fixture, 
except hose bibbs, shall have a stop valve installed on water supply lines to permit 
repairs without shutting off water mains.  

B. Adjust metering faucets to run for 10 to 15 seconds. 

3.5 CLEAN AND PROTECT  

A. Clean plumbing fixtures of dirt and debris upon completion of installation. 
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B. Protect installed fixtures from damage during the remainder of the construction period.  

C. Grout voids between all fixtures and adjacent surfaces with white Dow Silicone 
Sealant, arranged to shed water.  

3.6 FIELD QUALITY CONTROL  

A. Upon completion of installation of plumbing fixtures and after units are water 
pressurized, test fixtures to demonstrate capability and compliance with requirements. 
When possible, correct malfunctioning units at site, then retest to demonstrate 
compliance; otherwise, remove and replace with new units and proceed with retesting.  

3.7 EXTRA STOCK  

A. General: Furnish special wrenches and other devices necessary for servicing plumbing 
fixtures and trim to Owner with receipt. Furnish one device for every ten units.  

 
 
 

END OF SECTION 
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PART 1 - GENERAL  

1.1 SUMMARY 

A. Section Includes: 

1. Electric motors. 

2. Motor starters. 

1.2 RELATED REQUIREMENTS 

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

B. This Section is a part of each Division 23 Section. 

1.3 ADDITIONAL REQUIREMENTS 

A. Furnish and install incidental work not shown or specified necessary to provide a 
complete and workable system. 

B. Make all temporary connections required to maintain services, including adequate heat 
and cooling, during the course of the Contract without additional cost to Owner. Notify 
Owner seven days in advance before disrupting services. 

C. Provide for adjustments or modifications to fan and motor sheaves, belts, damper linkages, 
and other components as required to achieve specified air balance at no additional cost to 
Owner. 

1.4 REFERENCES AND STANDARDS 

A. Where material or equipment is specified to conform to referenced standards, it shall be 
assumed that the most recent edition of the standard in effect at the time of bid shall be 
used. 

1. AABC - Associated Air Balance Council 

2. AFBMA - Anti Friction Bearing Manufacturer's Association 

3. AMCA - Air Moving and Control Association Inc. 

a. Standard 210 - Laboratory Methods of Testing Fans 

4. ANSI - American National Standards Institute 

5. ARI - Air-Conditioning and Refrigeration Institute 

6. ASHRAE - American Society of Heating, Refrigerating and Air Conditioning 
Engineers 

7. ASME - American Society of Mechanical Engineers 

8. ASTM - American Society for Testing and Materials 

9. CCR - California Code of Regulations 
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a. Title 8 - Division of Industrial Safety, Subchapter 7; General Industry Safety 
Orders, Articles 31 through 36 

10. CSA – Canadian Standards Association International 

11. CSFM - California State Fire Marshal 

12. NCPWB - National Certified Pipe Welding Bureau 

13. NIST - National Institute of Standards and Technology 

14. NEMA - National Electrical Manufacturers' Association 

15. NFPA - National Fire Protection Association 

16. OSHA - Occupational Safety and Health Act 

17. SMACNA - Duct Manuals 

18. UL - Underwriters' Laboratories, Inc. 

B. Requirements of Regulatory Agencies: 

1. The publications listed below form part of this specification; comply with provisions 
of these publications except as otherwise shown or specified. 

2. Code editions shall be as noted on Drawings, as adopted by the California Division 
of the State Architect (DSA). 

a. California Building Code. 

b. California Electrical Code. 

c. California Energy Code. 

d. California Fire Code. 

e. California Green Building Standards Code. 

f. California Mechanical Code. 

g. California Plumbing Code. 

h. California Code of Regulations, Title 24. 

i. California Health and Safety Code. 

j. CAL-OSHA. 

k. California State Fire Marshal, Title 19 CCR. 

l. National Fire Protection Association. 

m. Occupational Safety and Health Administration. 

n. Other applicable state laws. 

3. Nothing in Drawings or specifications shall be construed to permit work not 
conforming to these codes, or to requirements of authorities having jurisdiction. It 
is not the intent of Drawings or specifications to repeat requirements of codes 
except where necessary for clarity. 

1.5 DRAWINGS 

A. Examine Drawings prior to bidding of work and report discrepancies in writing to 
Architect. 

B. Drawings showing location of equipment and materials are diagrammatic and job 
conditions will not always permit installation in location shown. The HVAC Drawings 
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show general arrangement of equipment and materials, etc., and shall be followed as 
closely as existing conditions, actual building construction, and work of other trades 
permit. 

1. Architectural and Structural Drawings shall be considered part of the Work. These 
Drawings furnish Contractor with information relating to design and construction of 
the Project. Architectural Drawings take precedence over HVAC Drawings. 

2. Because of the small scale of HVAC Drawings, not all offsets, fittings, and 
accessories required are shown. Investigate structural and finish conditions 
affecting the Work and arrange Work accordingly. Provide offsets, fittings, and 
accessories required to meet conditions. Inform Architect immediately when job 
conditions do not permit installation of equipment and materials in the locations 
shown. Obtain the Architects approval prior to relocation of equipment and 
materials. 

3. Relocate equipment and materials installed without prior approval of the Architect. 
Remove and relocate equipment and materials at Contactors’ expense upon 
Architects’ direction. 

4. Minor changes in locations of equipment, piping, ducts, etc., from locations shown 
shall be made when directed by the Architect at no additional cost to the Owner 
providing such change is ordered before such items of work, or work directly 
connected to same are installed and providing no additional material is required. 

C. Execute work mentioned in the Specifications and not shown on the Drawings, or vice 
versa, the same as if specifically mentioned or shown in both. 

1.6 FEES AND PERMITS  

A. Obtain and pay for permits and service required in installation of the Work. Arrange for 
required inspections and secure approvals from authorities having jurisdiction. Comply 
with requirements of Division 01. 

B. Arrange for utility connections and pay charges incurred, including excess service 
charges. 

1.7 COORDINATION: 

1. General: 

a. Coordinate HVAC Work with trades covered in other Specifications Sections 
to provide a complete, operable and sanitary installation of the highest 
quality workmanship. 

2. Electrical Coordination: 

a. Refer to the Electrical Drawings and Specifications, Division 26, for service 
voltage and power feed wiring for equipment specified under this section. 
Contractor has full responsibility for the following items of work: 

1) Review the Electrical Drawings and Division 26 Specifications to verify 
that electrical services provided are adequate and compatible with 
equipment requirements. 
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2) If additional electrical services are required above that indicated on 
Electrical Drawings and in Division 26, such as more control interlock 
conductors, larger feeder, or separate 120 volt control power source, 
include cost to furnish and install additional electrical services as part 
of the bid. 

3) Prior to proceeding with installation of additional electrical work, submit 
detailed drawings indicating exact scope of additional electrical work. 

3. Mechanical Coordination: 

a. Arrange for pipe spaces, chases, slots and openings in building structure 
during progress of construction, to accommodate mechanical system 
installation. 

b. Coordinate installation of supporting devices. Set sleeves in poured-in-place 
concrete and other structural components during construction. 

c. Coordinate requirements for access panels and doors for mechanical items 
requiring access where concealed behind finished surfaces. Access panels 
and doors are specified in Division 08 Section “Access Doors and Frames.” 

d. Coordinate with other trades equipment locations, pipe, duct and conduit 
runs, electrical outlets and fixtures, air inlets and outlets, and structural and 
architectural features. Provide information on location of piping and seismic 
bracing to other trades as required for a completely coordinated project. 

1.8 SUBMITTALS - GENERAL 

A. Refer to Division 01 Submittals Section(s) for additional requirements. 

B. Submittal packages may be submitted via email as PDF electronic files, or as printed 
packages. PDFs shall be legible at actual size (100 percent). Provide seven copies of 
printed submittal packages. 

C. Provide submittal of materials proposed for use as part of this Project. Product names in 
Specifications and on Drawings are used as standards of quality. Furnish standard items 
on specified equipment at no extra cost to the Contract regardless of disposition of 
submittal data. Other materials or methods shall not be used unless approved in writing 
by Architect. Architect's review will be required even though "or equal" or synonymous 
terms are used.  

1. Partial or incomplete submittals will not be considered. 

2. Quantities are Contractor's responsibility and will not be reviewed. 

3. Provide materials of the same brand or manufacturer for each class of equipment 
or material. 

4. Identify each item by manufacturer, brand, trade name, number, size, rating, or 
other data necessary to properly identify and review materials and equipment. 
Words "as specified" are not sufficient identification. 

5. Identify each submittal item by reference to items’ Specification Section number 
and paragraph, by Drawing and detail number, and by unit tag number. 

6. Organize submittals in same sequence as in Specification Sections. 
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7. Show physical arrangement, construction details, finishes, materials used in 
fabrications, provisions for piping entrance, access requirements for installation 
and maintenance, physical size, mechanical characteristics, foundation and 
support details, and weight. 

a. Submit Shop Drawings, performance curves, and other pertinent data, 
showing size and capacity of proposed materials. 

b. Specifically indicate, by drawn detail or note, that equipment complies with 
each specifically stated requirement of Contract Documents. 

c. Drawings shall be drawn to scale and dimensioned (except schematic 
diagrams). Drawings may be prepared by vendor but must be submitted as 
instruments of Contractor, thoroughly checked and signed by Contractor 
before submission to Architect for review. 

d. Catalog cuts and published material may be included with supplemental 
scaled drawings. 

D. Review of submittals will be only for general conformance with design concept and 
general compliance with information given in Contract Documents. Review will not 
include quantities, dimensions, weights or gauges, fabrication processes, construction 
methods, coordination with work of other trades, or construction safety precautions, 
which are sole responsibility of Contractor. Review of a component of an assembly does 
not indicate acceptance of an assembly. Deviations from Contract Documents not clearly 
identified by Contractor are Contractor’s responsibility and will not be reviewed by 
Architect. 

E. Within reasonable time after award of contract and in ample time to avoid delay of 
construction, submit to Architect shop drawings or submittals on all items of equipment 
and materials provided. Provide submittal as a complete package. 

1. Shop drawings and submittals shall include Specification Section, Paragraph 
number, and Drawing unit symbol or detail number for reference. Organize 
submittals into booklets for each Specification section and submit in loose-leaf 
binders with index. Deviations from the Contract Documents shall be prominently 
displayed in the front of the submittal package and referenced to the applicable 
Contract requirement. 

F. Furnish to the Project Inspector complete installation instructions on material and 
equipment before starting installation. 

1.9 ACTION SUBMITTALS 

A. Product Data: Submit manufacturer's technical product data and installation instructions 
for plumbing systems materials and products. 

B. Shop Drawings. 

1. Delegated-Design Submittals: For seismic supports, anchorages, restraints, and 
vibration isolators indicated to comply with performance requirements and design 
criteria. 
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2. Calculations performed for use in selection of seismic supports, anchorages, 
restraints, and vibration isolators shall utilize criteria indicated in Structural 
Contract Documents. 

3. Include design calculations and details for selecting vibration isolators and 
vibration isolation bases complying with performance requirements, design 
criteria, and analysis data signed and sealed by the California registered structural 
engineer responsible for their preparation. 

4. Supports, anchorage and restraints for piping, ductwork, and equipment shall be 
an OSHPD pre-approved system such as TOLCO, ISAT, Mason, or equal. Pipes, 
ducts and equipment shall be seismically restrained in accordance with 
requirements of current edition of California Building Code. System shall have 
current OPM number and shall meet additional requirements of authority having 
jurisdiction. Provide supporting documentation required by the reviewing authority 
and the Architect and Engineer. Provide layout drawings showing piping, ductwork 
and restraint locations.  

a. Bracing of Piping, Ductwork, and Equipment: Specifically state how bracing 
attachment to structure is accomplished. Provide shop drawings indicating 
seismic restraints, including details of anchorage to building. In-line 
equipment must be braced independently of piping and ductwork, and in 
conformance with applicable building codes. Provide calculations to show 
that pre-approval numbers have been correctly applied in accordance with 
general information notes of pre-approval documentation. 

b. In lieu of the above or for non-standard installations not covered in the above 
pre-approved systems, Contractor shall provide layout drawings showing 
piping, ductwork, and restraint locations, and detail supports, attachments 
and restraints, and furnish supporting calculations and legible details sealed 
by a California registered structural engineer, in accordance with   California 
Building Code 

5. Additional Requirements: In addition to the above, conform to all state and local 
requirements. 

1.10 INFORMATIONAL SUBMITTALS 

A. Provide coordinated layouts for HVAC Ductwork systems, in accordance with 
Specification Section 23 80 00.  

B. Provide evidence of equipment certification to California Energy Code Section 110.1 or 
110.2, if not providing Electrically Commutated motors for HVAC fans sized below 1 hp 
and above 1/12 hp. Refer to specific equipment articles requiring electrically commutated 
motors. 

C. Check, Test, and Start forms, from equipment manufacturers. 

D. Check, Test and Start reports. 

1.11 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: 
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1. Furnish three complete sets of Operation and Maintenance Manual bound in 
hardboard binder, and one compact disc containing complete Operation and 
Maintenance Manual in searchable PDF format. Provide Table of Contents. 
Provide index tabs for each piece of equipment in binder and disc. Begin compiling 
data upon approval of submittals. 

a. Sets shall incorporate the following: 

1) Product Data. 

2) Shop Drawings. 

3) Record Drawings. 
4) Service telephone number, address and contact person for each 

category of equipment or system. 

5) Complete operating instructions for each item of heating, ventilating 
and air conditioning equipment.  

6) Copies of guarantees/warrantees for each item of equipment or 
systems. 

7) Test data and system balancing reports.  

8) Typewritten maintenance instructions for each item of equipment 
listing lubricants to be used, frequency of lubrication, inspections 
required, adjustment, etc. 

9) Manufacturers' bulletins with parts numbers, instructions, etc., for each 
item of equipment. 

10) Temperature control diagrams and literature.  

11) Check test and start reports for each piece of mechanical equipment 
provided as part of the Work.  

12) Commissioning and Preliminary Operation Tests required as part of 
the Work.  

2. Post service telephone numbers and addresses in an appropriate place 
designated by Architect.  

B. Record Drawings: 

1. Refer to Division 01 for additional requirements.  

2. Upon completion of the Work, deliver to Architect the following: 

a. Originals of drawings showing the Work exactly as installed.  

b. One complete set of reproducible drawings showing the Work exactly as 
installed.  

c. One compact disc with complete set of drawings in PDF format showing the 
Work exactly as installed. 

d. Provide Contractor’s signature, verifying accuracy of record drawings. 

e. Obtain the signature of the Inspector of Record for Record Drawings.  
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1.12 SUBSTITUTIONS 

A. Refer to Division 01 for complete instructions. Requirements given below are in addition 
to or are intended to amplify Division 01 requirements. In case of conflict between 
requirements given herein and those of Division 01, Division 01 requirements shall apply. 

B. It is the responsibility of Contractor to assume costs incurred because of additional work 
and or changes required to incorporate proposed substitute into the Project. Refer to 
Division 01 for complete instructions. 

C. Substitutions will be interpreted to be manufacturers other than those specifically listed 
in the Contract Documents by brand name, model, or catalog number. 

D. Only one request for substitution will be considered for each item of equipment or 
material. 

E. Substitution requests shall include the following: 

1. Reason for substitution request. 

2. Complete submittal information as described herein; see “Submittals.” 

3. Coordinated scale layout drawings depicting position of substituted equipment in 
relation to other work, with required clearances for operation, maintenance and 
replacement. 

4. List optional features required for substituted equipment to meet functional 
requirements of the system as indicated in Contract Documents. 

5. Explanation of impact on connected utilities. 

6. Explanation of impact on structural supports. 

F. Installation of reviewed substitution is Contractors’ responsibility. Any mechanical, 
electrical, structural, or other changes required for installation of substituted equipment 
or material must be made by Contractor without additional cost to Owner. Review by 
Architect of substituted equipment or material, will not waive these requirements. 

G. Contractor may be required to compensate Architect for costs related to substituted 
equipment or material. 

1.13 QUALITY ASSURANCE 

A. Manufacturer's Qualifications: Firms regularly engaged in manufacture of HVAC systems 
products, of types, materials, and sizes required, whose products have been in 
satisfactory use in similar service for not less than 5 years. 

B. Contractor's Qualifications: Firm with at least 5 years of successful installation 
experience on projects with HVAC systems work similar to that required for this Project. 

C. Comply with applicable portions of California Mechanical Code pertaining to selection 
and installation of HVAC materials and products. 

D. All materials and products shall be new. 
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1.14 DELIVERY, STORAGE, AND HANDLING 

A. Protect equipment and materials delivered to Project site from weather, humidity and 
temperature variations, dirt, dust and other contaminants. 

1.15 FIELD CONDITIONS 

A. Contractor shall visit Project site and examine existing conditions in order to become 
familiar with Project scope. Verify dimensions shown on Drawings at Project site. Bring 
discrepancies to the attention of Architect. Failure to examine Project site shall not 
constitute basis for claims for additional work because of lack of knowledge or location 
of hidden conditions that affect Project scope. 

B. Information on Drawings relative to existing conditions is approximate. Deviations from 
Drawings necessary during progress of construction to conform to actual conditions shall 
be approved by the Architect and shall be made without additional cost to the Owner. 
The Contractor shall be held responsible for damage caused to existing services. 
Promptly notify the Architect if services are found which are not shown on Drawings. 

1.16 WARRANTY  

A. Refer to Division 01 for warranty requirements, and duration and effective date of 
Contractor’s Standard Guarantee.  

B. Repair or replace defective work, material, or part that appears within the warranty 
period, including damage caused by leaks. 

C. On failure to comply with warranty requirements within a reasonable length of time after 
notification is given, Architect/Owner shall have repairs made at Contractor's expense. 

PART 2 - PRODUCTS 

2.1 GENERAL 

A. Materials or equipment of the same type shall be of the same brand wherever possible. 
All materials shall be new and in first class condition. 

B. All sizes, capacities, and efficiency ratings shown are minimum, except that gas capacity 
is maximum available. 

C. Refer to Division 22 10 00 and 23 80 00 for specific system piping materials. 

2.2 MATERIALS 

A. No material installed as part of this Work shall contain asbestos. 

B. California Green Building Code Compliance: 

1. HVAC and refrigeration equipment shall not contain CFCs. 

2. HVAC and refrigeration equipment shall not contain Halons. 
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2.3 ELECTRIC MOTORS 

A. General Motor Requirements: Comply with NEMA MG 1 unless otherwise indicated. 
Comply with IEEE 841 for severe-duty motors. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include the following, or 
equal: 

a. U.S. Motors. 

b. Century Electric. 

c. General Electric. 

d. Lincoln. 

e. Gould. 

B. Motor Characteristics: Designed for continuous duty at ambient temperature of 40 deg. 
C and at altitude of 3300 feet above sea level. Capacity and torque shall be sufficient to 
start, accelerate, and operate connected loads at designated speeds, at installed altitude 
and environment, with indicated operating sequence, and without exceeding nameplate 
ratings or considering service factor. 

1. Motors exceeding the nameplate amperage shall be promptly replaced at no cost 
to the Owner. Horsepower shown is minimum and shall be increased as necessary 
to comply with above requirements. Furnish motors with splash-proof or 
weatherproof housings, where required or recommended by the manufacturer. 
Match the nameplate voltage rating with the electrical service supplied. Check 
Electrical Drawings. Provide a transformer for each motor not wound specifically 
for system voltage. 

C. Polyphase Motors: NEMA MG 1, Design B, medium induction motor, premium efficiency 
as defined in NEMA MG 1. Select motors with service factor of 1.15. Provide motor with 
random-wound, squirrel cage rotor, and permanently lubricated or regreasable, shielded, 
antifriction ball bearings suitable for radial and thrust loading. Temperature rise shall 
match insulation rating. Provide Class F insulation. 

1. Multispeed motors shall have separate windings for each speed. 

D. Polyphase Motors with Additional Requirements: 

1. Motors Used with Reduced-Voltage and Multispeed Controllers: Match wiring 
connection requirements for controller with required motor leads. Provide terminals 
in motor terminal box, suited to control method. 

2. Motors Used with Variable Frequency Controllers: 

a. Separately Connected Motors: Ratings, characteristics, and features 
coordinated with and approved by controller manufacturer. 

b. Windings: Copper magnet wire with moisture-resistant insulation varnish, 
designed and tested to resist transient spikes, high frequencies, and short 
time rise pulses produced by pulse-width modulated inverters. 

c. Premium-Efficient Motors: Class B temperature rise; Class F insulation. 
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d. Inverter-Duty Motors: Class F temperature rise; Class H insulation. 

e. Thermal Protection: Comply with NEMA MG 1 requirements for thermally 
protected motors. 

f. Each motor shall be provided with a shaft grounding device for stray current 
protection. 

3. Severe-Duty Motors: Comply with IEEE 841, with 1.15 minimum service factor. 

E. Single-Phase Motors:  

1. Select motors with service factor of 1.15. 

2. Motors larger than 1/20 hp shall be one of the following, to suit starting torque and 
requirements of specific motor application: 

a. Permanent-split capacitor. 

b. Split phase. 

c. Capacitor start, inductor run. 

d. Capacitor start, capacitor run. 

3. Motors for HVAC exhaust, transfer, and supply fans larger than 1/12 hp and 
smaller than 1 hp shall be the following: 

a. Electronically Commutated motor (EC type): Motor shall be electronically 
commutated type specifically designed for applications, with heavy duty ball 
bearings. The motor shall be speed controllable down to 20% of full speed 
and 85% efficient at all speeds.  

1) Exceptions:  

a) Motors in fan-coils and terminal units that operate only when 
providing heating to the space served. 

b) Motors installed in space conditioning equipment certified under 
California Energy Code Section 110.1 or 110.2. 

4. Contractor’s Option: Motors scheduled on Drawings as single-phase, and larger 
than 1/12 hp and smaller than 1 hp, for applications other than HVAC fans, may 
be EC type. 

5. Multispeed Motors: Variable-torque, permanent-split-capacitor type. 

6. Bearings: Prelubricated, antifriction ball bearings or sleeve bearings suitable for 
radial and thrust loading. 

7. Motors 1/20 HP and Smaller: Shaded-pole type. 

8. Thermal Protection: Internal protection to automatically open power supply circuit 
to motor when winding temperature exceeds a safe value calibrated to temperature 
rating of motor insulation. Thermal-protection device shall automatically reset 
when motor temperature returns to normal range. 

2.4 MOTOR STARTERS 

A. Square D, Allen Bradley, or equal, in NEMA Type 1 enclosure, unless otherwise specified 
or required. Minimum starter size shall be Size 1. Provide NEMA 3R enclosure where 
exposed to outdoors. 



BASIC HVAC MATERIALS AND METHODS 
SECTION 23 0050 
R231571X00 
 

12 

B. Provide magnetic motor starters for all equipment provided under the Mechanical Work. 
Starters shall be non-combination type. Provide part winding or reduced voltage start 
motors where shown or as hereinafter specified. Minimum size starter shall be Size 1. 

1. All starters shall have the following: 

a. Cover mounted hand-off-automatic switch. Starters installed exposed in 
occupied spaces shall have key operated HOA switch. 

b. Ambient compensated thermal overload. 

c. Fused control transformer (for 120 or 24 volt service). 

d. Pilot lights, integral with the starters. Starters located outdoors shall be in 
NEMA IIIR enclosures. 

2. Where three phase motors are provided for two-speed operation, provide two 
speed motor starters. 

3. Starters for single-phase motors shall have thermal overloads. NEMA I enclosure 
for starters located indoors, NEMA IIIR enclosure for starters located outdoors. 

4. Provide OSHA label indicating the device starts automatically. 

2.5 EQUIPMENT IDENTIFICATION  

A. Identify each piece of equipment with a permanently attached engraved bakelite plate, 
1/2 inch high white letters on black background. 

2.6 PIPE IDENTIFICATION  

A. Identify each piping system and indicate the direction of flow by means of Seton, Inc., 
Marking Services Inc., Reef Industries, Inc., or equal, pre-tensioned, coiled semi-rigid 
plastic pipe labels formed to circumference of pipe, requiring no fasteners or adhesive 
for attachment to pipe. 

B. The legend and flow arrow shall conform to ASME A13.1. 

PART 3 - EXECUTION 

3.1 EXISTING MATERIALS  

A. Remove existing equipment, piping, wiring, construction, etc., which interferes with Work 
of this Contract. Promptly return to service upon completion of work in the area. Replace 
items damaged by Contractor with new material to match existing. 

B. Removed materials which will not be re-installed and which are not claimed by Owner 
shall become the property of Contractor and shall be removed from the Project site. 
Consult Owner before removing any material from the Project site. Carefully remove 
materials claimed by Owner to prevent damage and deliver to Owner-designated storage 
location. 

C. Existing piping and wiring not reused and are concealed in building construction may be 
abandoned in place and all ends shall be capped or plugged. Remove unused piping 
and wiring exposed in Equipment Rooms or occupied spaces. Material shall be removed 
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from the premises. Disconnect power, water, gas, pump or any other active energy 
source from piping or electrical service prior to abandoning in place. 

3.2 FRAMING, CUTTING, AND PATCHING  

A. Special framing, recesses, chases and backing for Work of this Section, unless 
otherwise specified, are covered under other Specification Sections. 

B. Contractor is responsible for placement of pipe sleeves, hangers, inserts, supports, and 
location of openings for the Work. 

C. Cutting, patching, and repairing of existing construction to permit installation of 
equipment, and materials is the responsibility of Contractor. Repair or replace damage 
to existing work with skilled mechanics for each trade. 

D. Cut existing concrete construction with a concrete saw. Do not utilize pneumatic devices. 

E. Core openings through existing construction for passage of new piping and conduits. Cut 
holes of minimum diameter to suit size of pipe and associated insulation installed. 
Coordinate with building structure, and obtain Structural Engineer's approval prior to 
coring through existing construction. 

3.3 MECHANICAL DEMOLITION 

A. Refer to Division 01 Sections “Cutting and Patching” and “Selective Demolition” for 
general demolition requirements and procedures. 

B. Disconnect, dismantle and remove mechanical systems, equipment, and components 
indicated to be removed. Coordinate with all other trades. 

1. Piping to Be Removed: Remove portion of piping indicated to be removed and cap 
or plug remaining piping with same or compatible piping material. 

2. Piping to Be Abandoned in Place: Drain piping and cap or plug piping to remain 
with same or compatible piping material. Refrigerant system must be evacuated 
per EPA requirements. 

3. Ducts to Be Removed: Remove portion of ducts indicated to be removed and cap 
remaining ducts with same or compatible ductwork material. 

4. Ducts to Be Abandoned in Place: Cap or plug ducts with same or compatible 
ductwork material. 

5. Equipment to Be Removed: Drain down and cap remaining services and remove 
equipment. 

6. Equipment to Be Removed and Reinstalled: Disconnect and cap services and 
remove, clean, and store equipment; when appropriate, reinstall, reconnect, and 
make equipment operational. 

7. Equipment to Be Removed and Salvaged: Disconnect and cap services and 
remove equipment and deliver to Owner. 
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C. If pipe, insulation, or equipment to remain is damaged in appearance or is unserviceable, 
remove damaged or unserviceable portions and replace with new products of equal 
capacity and quality. 

3.4 ELECTRICAL REQUIREMENTS  

A. Provide adequate working space around electrical equipment in compliance with the 
California Electrical Code. Coordinate the Mechanical Work with the Electrical Work to 
comply. 

B. Furnish necessary control diagrams and instructions for the controls. Before permitting 
operation of any equipment which is furnished, installed, or modified under this Section, 
review all associated electrical work, including overload protection devices, and assume 
complete responsibility for the correctness of the electrical connections and protective 
devices. Motors and control equipment shall conform to the Standards of the National 
Electrical Manufacturers' Association. All equipment and connections exposed to the 
weather shall be NEMA IIIR with factory-wired strip heaters in each starter enclosure and 
temperature control panel where required to inhibit condensation. 

C. All line voltage and low voltage wiring and conduit associated with the Temperature 
Control System are included in this Section. Wiring and conduit shall comply with Division 
26. 

3.5 PIPING SYSTEM REQUIREMENTS 

A. Drawing plans, schematic and diagrams indicate general location and arrangement of 
piping systems. Indicated locations and arrangements were used to size pipe and 
calculate friction loss, expansion, pump sizing, and other design considerations. Install 
piping as indicated unless deviations to layout are approved on coordination drawings. 

3.6 PRIMING AND PAINTING  

A. Perform priming and painting on the equipment and materials as specified herein. 

B. See Division 09 Painting Section(s) for detailed requirements. 

C. Priming and painting: 

1. Exposed ferrous metals, including piping, which are not galvanized or 
factory-finished shall be primed and painted.  

a. Black Steel Piping: 

1) Primer: One coat gray Sherwin-Williams Pro Industrial Pro-Cryl 
Universal Primer, comparable products by Rust-Oleum, Kelly Moore, 
or equal. 

2) Topcoat: Two coats gray Sherwin-Williams Pro Industrial Waterbased 
Alkyd Urethane Enamel, comparable products by Rust-Oleum, Kelly 
Moore, or equal. 

b. Interior Ductwork: Refer to Division 09 Painting Section(s). Architect shall 
select paint color. 
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2. Metal surfaces of items to be jacketed or insulated except ductwork and piping 
shall be given two coats of primer unless furnished with equivalent factory finish. 
Items to be primed shall be properly cleaned by effective means free of rust, dirt, 
scale, grease and other deleterious matter and then primed with the best available 
grade of zinc rich primer. After erection or installation, all primed surfaces shall be 
properly cleaned of any foreign or deleterious matter that might impair proper 
bonding of subsequent paint coatings. Any abrasion or other damage to the shop 
or field prime coat shall be properly repaired and touched up with the same material 
used for the original priming. 

3. Where equipment is provided with nameplate data, the nameplate shall be masked 
off prior to painting. When painting is completed, remove masking material. 

3.7 UNION AND FLANGE INSTALLATION  

A. Install Epco, Nibco, or equal, dielectric unions or flanges at points of connection between 
copper or brass piping or material and steel or cast iron pipe or material except in drain 
piping. Bushings or couplings shall not be used. 

B. Install unions in piping NPS 2” and smaller 3 or flanges in piping NPS 2-1/2” and larger 
whether shown or not at each connection to all equipment and tanks, and at all 
connections to all automatic valves, such as temperature control valves. 

C. Locate the unions for easy removal of the equipment, tank, or valve. 

D. Do not install unions or flanges in refrigerant piping systems. 

3.8 PIPE PROTECTION  

A. Wrap bare galvanized and black steel pipe buried in the ground and to 6" above grade, 
including piping in conduit, with one of the following, or equal: 

1. Polyethylene Coating: Pressure sensitive polyethylene coating, "X-Tru-Coat" as 
manufactured by Pipe Line Service Corporation or "Green Line" wrap as 
manufactured by Roystron Products, or equal. 

a. Field Joints and Fittings: Protecto Wrap #1170 tape as manufactured by Pipe 
Line Service Corporation, or Primer #200 tape by Roystron Products, or 
equal. Installation shall be as per manufacturer's recommendation and 
instructions. 

2. Tape Wrap: Pressure-sensitive polyvinyl chloride tape, "Transtex #V-l0 or V-20", 
"Scotchwrap 50", Slipknot l00, PASCO Specialty & Mfg., Inc., or equal, with 
continuous identification. Tape shall be a minimum of 20 mils thick for fittings and 
irregular surfaces, two wraps, 50 percent overlap, 40 mils total thickness. Tape 
shall be laminated with a suitable adhesive; widths as recommended by the 
manufacturer for the pipe size. Wrap straight lengths of piping with an approved 
wrapping machine. 

B. Field Joints: Valves and Fittings: double wrap polyvinyl chloride tape as above. Provide 
at least two thicknesses of tape over the joint and extend a minimum of 4 inches over 
adjacent pipe covering. Build up with primer to match adjacent covering thickness. Width 
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of tape of fittings shall not exceed 3 inches. Tape shall adhere tightly to all surfaces of 
the fittings without air pockets. 

C. Testing: Test completed wrap of piping, including all epoxy painted piping with Tinker 
and Rasor Co. holiday detector, or equal. 

D. Cleaning: Clean all piping thoroughly before wrapping. 

1. Inspection: Damaged or defective wraps shall be repaired as directed. No wrapped 
pipe shall be covered until approved by Architect. 

E. Covering: No rocks or sharp edges shall be backfilled against the wrap. When backfilling 
with other than sand, protect wrap with an outer wrapping of Kraft paper; leave in place 
during backfill. 

3.9 PIPE IDENTIFICATION  

A. Provide temporary identification of each pipe installed, at the time of installation. 
Temporary identification shall be removed and replaced with permanent identification as 
part of the work. 

B. Apply the legend and flow arrow at all valve locations; at all points where the piping 
enters or leaves a wall, partition, cluster of piping or similar obstruction, at each change 
of direction, and at approximately 20'-0" intervals on pipe runs. Variations or changes in 
locations and spacing may be made with the approval of the Architect. There shall be at 
least one marking in each room. Markings shall be located for maximum visibility from 
expected personnel approach. 

1. Wherever two or more pipes run parallel, the markings shall be supplied in the 
same relative location on each. 

C. Apply the markings after painting and cleaning of piping and insulation is completed. 

3.10 EXPANSION ANCHORS IN HARDENED CONCRETE 

A. Refer to Structural Drawings. 

3.11 PIPING SYSTEM PRESSURE TESTING  

A. General: 

1. Perform operational tests under simulated or actual service conditions.  

2. Repair leaks and defects with new materials, and retest piping or portion thereof 
until satisfactory results are obtained. 

B. Testing, Evacuating, Charging and Lubrication of Refrigeration Systems: 

1. Pressurize with dry nitrogen and/or refrigerant to 300 psig and test all joints with 
an electronic detector or halide torch. Release the pressure and attach a high 
vacuum pump. Evacuate to 4 mm (4000 microns) and hold for 30 minutes. Break 
to 5 psig with dry nitrogen and allow to remain in the system for ten minutes. 
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Evacuate to 2 mm (2000 microns) and hold for 30 minutes. Use a mercury 
manometer or electronic vacuum gauge. Do not start timing until recommended 
vacuum range is reached. 

2. At the end of the evacuation, if the system has been proved leak-free, charge with 
refrigerant and fill the crankcase to the oil level specified by the manufacturer. All 
refrigerant oil shall be delivered to the location in sealed containers. 

3. Replenish for a period of one year without cost to the Owner all refrigerant and oil 
required to maintain the proper levels. 

3.12 OPERATION OF SYSTEMS  

A. Do not operate any mechanical equipment for any purpose, temporary or permanent, 
until all of the following has been completed: 

1. Complete all requirements listed under “Check, Test and Start Requirements.” 

2. Ductwork and piping has been properly cleaned. Piping systems shall be flushed 
and treated prior to operation. 

3. Filters, strainers etc. are in place. 

4. Bearings have been lubricated, and alignment of rotating equipment has been 
checked. 

5. Equipment has been run under observation, and is operating in a satisfactory 
manner. 

B. Provide test and balance agency with one set of Contract Drawings, Specifications, 
Addenda, Change orders issued, applicable shop drawings and submittals and 
temperature control drawings. 

3.13 CHECK, TEST AND START REQUIREMENTS  

A. An authorized representative of the equipment manufacturer shall perform check, test 
and start of each piece of mechanical equipment. The representative may be an 
employee of the equipment manufacturer, or a manufacturer-certified contractor. Submit 
written certification from the manufacturer stating that the representative is qualified to 
perform the check test and start of the equipment. 

1. As part of the submittal process, provide a copy of each manufacturer’s printed 
startup form to be used.  

2. Some items of specified equipment may require that check, test and start of 
equipment must be performed by the manufacturer, using manufacturer’s 
employees. See specific equipment Articles in these Specifications for this 
requirement. 

3. Provide all personnel, test instruments, and equipment to properly perform the 
check, test and start work. 

4. When work has been completed, provide copies of reports for review, prior to final 
observation of work.  

B. Provide copies of the completed check, test and start report of each item of equipment, 
bound with the Operation and Maintenance Manual.  
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C. Upon completion of the work, provide a schedule of planned maintenance for each piece 
of equipment. Indicate frequency of service, recommended spare parts (including filters 
and lubricants), and methods for adjustment and alignment of all equipment 
components. Provide a copy of the schedule with each Operation and Maintenance 
Manual. Provide a copy of certification from the Owner’s representative indicating that 
they have been properly instructed in maintenance requirements for the equipment 
installed. 

3.14 PRELIMINARY OPERATIONAL REQUIREMENTS AND TESTS  

A. Prior to observation to determine final acceptance, put HVAC, plumbing, and fire 
protection systems into service and check that work required for that purpose has been 
done, including but not limited to the following condensed check list. Provide indexed 
report to tabulating the results of all work. 

1. All equipment has been started, checked, lubricated and adjusted in accordance 
with the manufacturer's recommendations, including modulating power exhausts if 
present. 

2. Correct rotation of motors and ratings of overload heaters are verified. 

3. Specified filters are installed and spare filters have been turned over to Owner. 

4. All manufacturers’ certificates of start-up specified have been delivered to the 
Owner. 

5. All equipment has been cleaned, and damaged painted finishes touched up. 

6. Damaged fins on heat exchangers have been combed out. 

7. Missing or damaged parts have been replaced. 

8. Flushing and chemical treatment of piping systems has been completed and water 
treatment equipment, where specified, is in operation. 

9. Equipment labels, pipe marker labels, ceiling markers and valve tags are installed. 

10. Valve tag schedules, corrected control diagrams, sequence of operation lists and 
start-stop instructions have been posted. 

11. Preliminary test and balance work is complete, and reports have been forwarded 
for review. 

12. Automatic control set points are as designated and performance of controls checks 
out to agree with the sequence of operation. 

13. Operation and Maintenance Manuals have been delivered and instructions to the 
operating personnel have been made. 

B. Prior to the observation to determine final acceptance, operate all mechanical systems 
as required to demonstrate that the installation and performance of these systems 
conform to the requirements of these specifications. 

1. Operate and test all mechanical equipment and systems for a period of at least 
five consecutive 8 hour days to demonstrate the satisfactory overall operation of 
the project as a complete unit. 
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2. Include operation of heating and air conditioning equipment and systems for a 
period of not less than two 8 hour days at not less than 90 percent of full specified 
heating and cooling capacities in tests. 

3. Commence tests after preliminary balancing and adjustments to equipment have 
been checked. Immediately before starting tests, install air filters and lubricate all 
running equipment. Notify the Architect at least seven calendar days in advance 
of starting the above tests. 

4. During the test period, make final adjustments and balancing of equipment, 
systems controls, and circuits so that all are placed in first class operating 
condition. 

5. Where Utility District rebates are applicable, demonstrate that the systems meet 
the rebate program requirements. 

C. Before handing over the system to Owner replace all filters with complete new set of 
filters. 

D. Review of Contractor's Tests: 

1. All tests made by the Contractor or manufacturers' representatives are subject to 
observation and review by the Owner. Provide timely notice prior to start of each 
test, in order to allow for observation of testing. Upon the completion of all tests, 
provide a letter to confirm that all testing has been successful. 

E. Test Logs: 

1. Maintain test logs listing the tests on all mechanical systems showing dates, items 
tested, inspectors' names, remarks on success or failure of the tests. 

F. Preliminary Operation: 

1. The Owner reserves the right to operate portions of the mechanical system on a 
preliminary basis without voiding the guarantee. 

G. Operational Tests: 

1. Before operational tests are performed, demonstrate that all systems and 
components are complete and fully charged with operating fluid and lubricants. 

2. Systems shall be operable and capable of maintaining continuous uninterrupted 
operation during the operating and demonstration period. After all systems have 
been completely installed, connections made, and tests completed, operate the 
systems continuously for a period of five working days during the hours of a normal 
working day. 

3. This period of continuous systems operation may be coordinated with the removal 
of Volatile Organic Compounds (VOCs) from the building prior to occupancy 
should the Owner decide to implement such a program. 

4. Control systems shall be completely operable with settings properly calibrated and 
adjusted. 

5. Rotating equipment shall be in dynamic balance and alignment. 
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6. If the system fails to operate continuously during the test period, the deficiencies 
shall be corrected and the entire test repeated. 

H. Pre-Occupancy Building Purge: 

1. Prior to occupancy, ventilate the building on 100 percent outside air, 100 percent 
exhaust for a continuous period determined by a qualified industrial hygienist 
(engaged by the Contractor) to reduce V.O.C’s prior to occupancy.  

2. Submit report by the industrial hygienist verifying satisfactory completion of the 
pre-occupancy purge. 

3.15 CERTIFICATES OF INSTALLATION 

A. Contractor shall complete applicable “Certificates of Installation” forms contained in the 
California Building Energy Efficiency Standards and submit to the authorities having 
jurisdiction for approval and issuance of final occupancy permit, as described in the 
California Energy Code. 

3.16 ACCEPTANCE REQUIREMENTS 

A. Contractor shall complete the applicable Acceptance Requirements for Code 
Compliance contained in the California Building Energy Efficiency Standards. Refer to 
T-24 compliance forms on Drawings for systems having Acceptance testing 
requirements. Contractor shall perform Acceptance tests and complete the appropriate 
“Certificates of Acceptance.” Submit certificates to the authorities having jurisdiction for 
approval and issuance of final occupancy permit. Contractor shall engage certified HERS 
Rater to verify duct leakage rate for duct systems indicated on T-24 compliance forms 
on Drawings as requiring duct leakage rate testing. For additional duct leak testing 
requirements, refer to Section 238000, “Heating, Ventilating, and Air Conditioning,” 
Article, “Ductwork Sealing and Leak Testing.” 

3.17 DEMONSTRATION AND TRAINING 

A. An authorized representative of the equipment manufacturer shall train Owner-
designated personnel in maintenance and adjustment of equipment. The representative 
may be an employee of the equipment manufacturer, or a manufacturer-certified 
contractor. Submit written certification from the manufacturer stating that the 
representative is qualified to perform the Owner training for the equipment installed. 

1. As part of the submittal process, provide a training agenda outlining major topics 
and time allowed for each topic.  

2. Some items of specified equipment require that training must be performed by the 
manufacturer, using manufacturer’s employees. See specific equipment Articles in 
these Specifications for this requirement. 

3. Contractor shall provide three copies of certification by Contractor that training has 
been completed, signed by Owner’s representative, for inclusion in Operation and 
Maintenance Manual. Certificates shall include: 

a. Listing of Owner-designated personnel completing training, by name and 
title. 
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b. Name and title of training instructor. 

c. Date(s) of training. 

d. List of topics covered in training sessions. 

4. Refer to specific equipment Articles for minimum training period duration for each 
piece of equipment. 

 
 
 

END OF SECTION 
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PART 1 - GENERAL  

1.1 SUMMARY 

A. Section Includes: 

1. Split system heat pump units. 

2. Refrigerant piping and fittings. 

3. Fans. 

4. Air inlets and outlets. 

5. Dampers. 

6. Ductwork. 

7. Insulation. 

8. Thermal hanger shield inserts. 

1.2 RELATED REQUIREMENTS  

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

B. Section 23 0050, Basic HVAC Materials and Methods. 

1.3 ACTION SUBMITTALS 

A. For additional requirements, refer to Section 23 0050, Basic HVAC Materials and 
Methods. 

B. Product Data: Submit manufacturer's technical product data, including rated capacities 
of selected model clearly indicated, dimensions, weight, corner or mounting point 
weights, furnished specialties and accessories; and installation and start-up instructions. 
Product data shall include applicable product listings and standards. Refer to Section 23 
00 50, Basic HVAC Material and Methods for additional requirements. 

1. Engineering Data: Submit fan curves and sound power level data for each fan unit. 
Data shall be at the scheduled capacity. Data shall include the name of the rating 
agency or independent laboratory. 

1.4 INFORMATIONAL SUBMITTALS 

A. For additional requirements, refer to Section 23 0050, Basic HVAC Materials and 
Methods. 

B. Record of pre-installation meeting. 

1. Coordinated Layouts: Submit coordinated layouts. For requirements refer to 
article, Coordinated Layouts, in this Section. 
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1.5 CLOSEOUT SUBMITTALS 

A. For additional requirements, refer to Section 23 0050, Basic HVAC Materials and 
Methods. 

B. Maintenance Data: Submit maintenance data and parts list for each piece of equipment, 
control, and accessory; including "trouble-shooting guide," in Operation and 
Maintenance Manual. 

C. Record Drawings: Submit Record Drawings of installed ductwork, duct accessories, and 
outlets and inlets in accordance with requirements of Division 01. 

1.6 MAINTENANCE MATERIAL SUBMITTALS 

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

1.7 COORDINATED LAYOUT  

A. Coordinated layouts are required to amplify, expand and coordinate the information 
contained in the Contract Documents.  

B. Provide minimum 1/4 inch equals one foot scaled coordinated layout drawings showing 
plan and pertinent section or elevation views of piping, ductwork, equipment, 
accessories, and electrical systems. Drawings shall be reproducible and work of each 
trade represented shall be fully coordinated with structure, other disciplines, and finished 
surfaces. Drawings shall be presented on a single size sheet. Coordinated layout 
drawings shall have title block, key plan, north arrow and sufficient grid lines to provide 
cross-reference to design Drawings. 

1. Provide a stamp or title block on each drawing with locations for signatures from 
all contractors involved, including but not limited to the General, HVAC, Plumbing, 
Fire Protection, and Electrical contractors. Include statement for signature that the 
contractor has reviewed the coordinated layout drawings in detail and has 
coordinated the work of his trade. 

2. Show on drawings the intended elevation of all ductwork in accordance with the 
following example: 

B.O.D. = 9'-0" 

OFFSET UP 6" 

B.O.D. = 9'-6" 

3. Highlight, encircle or otherwise indicate deviations from the Contract Documents 
on the coordinated layouts. Architect will not be responsible for identifying 
deviations from the original Contract Documents. 

C. Since scale of contract drawings is small and all offsets and fittings are not shown, 
Contractor shall make allowances in bid for additional coordination time, detailing, 
fittings, offsets, hangers and the like to achieve a fully coordinated installation. If changes 
in duct size are required, equivalent area shall be maintained and the aspect ratio shall 
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not be in excess of 2 to 1 unless approved by the engineer. Drawings shall be submitted 
for review prior to fabrication and installation. Drawings may be submitted in packages 
representing at least one quarter of the building ductwork. 

D. Check routing on all ductwork before fabricating. Report any discrepancies to Architect. 
No extra cost will be allowed for failure to conform to above. 

1.8 QUALITY ASSURANCE  

A. Design Criteria: 

1. All equipment and accessories to be the product of a manufacturer regularly 
engaged in its manufacture. All gas-fired equipment shall be UL, ETL or CSA 
listed. 

2. Supply all equipment and accessories in accordance with requirements of 
applicable national, state and local codes. 

3. All items of a given type shall be products of the same manufacturer. 

4. Scheduled equipment performance is minimum capacity required. 

5. Scheduled electrical capacity shall be considered as maximum available. 

6. Scheduled gas BTU input shall be considered as maximum available. 

1.9 FIELD CONDITIONS 

A. Interruption of Existing Services: Do not interrupt services to facilities occupied by Owner 
or others unless permitted under the following conditions and then only after arranging 
to provide temporary services according to requirements indicated: 

1. Notify Architect  no fewer than two days in advance of proposed interruption of 
services. 

2. Do not interrupt services without Architect's  written permission. 

PART 2 - PRODUCTS  

2.1 MATERIALS 

A. Insulation products, including insulation, insulation facings, jackets, adhesives, sealants 
and coatings shall not contain polybrominated diphenyl ethers (PBDEs) in penta, octa, 
or deca formulations in amounts greater than 0.1 percent (by mass). 

2.2 SPLIT SYSTEM HEAT PUMPS  

A. General: Furnish and install split system air-to-air heat pump system, with R410A 
refrigerant, and complete with automatic controls. Equipment shall be shipped factory 
assembled, wired, tested, and ready for field connections. 

B. Quality Assurance: 

1. Unit shall be ETL or UL listed and labeled. 
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2. Unit shall be manufactured in a facility registered to ISO 9001:2000. 

3. Unit shall be rated in accordance with ARI standard 210. 

C. Delivery, Storage and Handling: Follow manufacturer’s recommendations. 

D. Heating/Cooling System: The total certified heating/cooling capacity shall not be less 
than scheduled. The compressor power input shall not exceed that of the unit specified. 

E. Indoor Section: Wall mounted, concealed horizontal ducted, ceiling surface mounted, or 
ceiling recessed mounted, as indicated on Drawings. 

1. Cabinet:  

a. Concealed horizontal ducted: galvanized steel. 

1) Provide wall mounted unit with factory mounting plate. 

b. Fans: Double inlet, forward curved, statically and dynamically balanced. 

2. Fan Motor: Direct drive, permanently lubricated, with two or 4 speed operation for 
unit size scheduled on Drawings. 

a. For single-phase fan motors sized larger than 1/12 hp and smaller than 1 hp, 
refer to Article, Electric Motors, in Section 23 00 50, Basic HVAC Materials 
and Methods. 

3. Air Outlet: With motorized horizontal and vertical vanes.  

a. Wall, ceiling recessed and ceiling surface mounted units: Horizontal vane 
shall close air outlet upon unit shut-down. 

4. Evaporator Coil: Aluminum fins mechanically bonded to copper tubes. Coils shall 
be pressure leak tested. 

5. Insulation: Interior surfaces exposed to the airstream shall be fully insulated. 

F. Outdoor Section:  

1. Casing: Galvanized steel plate, powder coated with acrylic or polyester. 

2. Condenser Fan Grille: ABS plastic. 

3. Fan and fan motor: Direct drive, totally enclosed, propeller type, permanently 
lubricated, horizontal discharge. 

4. Compressor: Variable speed rotary type, with crankcase heater and accumulator. 
Compressor shall be capable of operating at 0 degrees F. Compressor mounted 
on vibration isolator pads. 

5. Coil: Aluminum fins mechanically bonded to copper tubes. Coils shall be pressure 
leak tested. Provide coil with integral metal guard.  

G. Controls: Hard wired, microprocessor based, wall mounted controller with LCD display 
shall provide the following functions, as a minimum: 

1. 7-day programmable timer. 

2. Test and check functions. 

3. Diagnostic functions. 

4. Vane position control. 
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5. Fan speed adjustment. 

6. Temperature adjustment. 

7. Automatic restart. 

8. Mode selection, including heat/auto/cool/dry/fan. 

H. Safeties: Shall include the following, as a minimum: 

1. Five minute compressor anti-recycle timer. 

2. High pressure protection. 

3. Current and temperature sensing motor overload protection. 

I. Filters: Provide manufacturers washable filters for indoor unit. Provide sufficient filters 
for four complete changes for each unit. 

J. Service Access: All components, wiring, and inspection areas shall be completely 
accessible through removable panels. 

K. Refrigerant Piping: 

1. Provide factory pre-charged and sealed line set piping, length to suit the location 
of equipment. Tubing sizes shall be in accordance with manufacturers written 
instructions. 

2. Provide refrigeration piping in accordance with Article, Refrigerant Piping, in this 
Section. 

L. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include the following, or equal: 

1. Mitsubishi Electric Corporation. 

2. Carrier Corporation. 

3. Daikin. 

M. Owner Training: Manufacturer shall provide one on-site 2-hour training session for 
Owners’ maintenance personnel. 

2.3 REFRIGERATION PIPE AND FITTINGS  

A. Refrigeration gas and liquid piping shall be type ACR hard drawn copper tubing, cleaned 
and capped in accordance with ASTM B280, with wrought copper fittings. All joints shall 
be brazed with Sil-fos under nitrogen purge. Relief valve discharge piping shall be full 
size of relief discharge port.  

1. Manufactured, pre-charged and pre-insulated refrigerant line-set refrigerant piping 
may be utilized at Contractor’s discretion. 

a. VRF Systems: Use of manufactured, pre-charged and pre-insulated 
refrigerant line-set refrigerant piping between outdoor condensing units and 
indoor heat recovery controllers, or distribution headers and tees is not 
allowed. When system manufacturer’s installation instructions allow use of 
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refrigerant line-set piping between indoor heat recovery controllers, or 
distribution headers and tees, and air terminal devices, follow instructions for 
allowable pipe size range and support to avoid forming traps in the piping. 

B. Refrigeration Piping Specialties: Furnish and install Superior, Sporlan, Alco, Henry, or 
equal, stop valves, solenoid valves, adjustable thermal expansion valves, sight glass, 
flexible connection, charging valve, and drier with valve bypass in the liquid lines and 
Superior DFN shell and cartridge suction line filter sized 2-1/2 times tonnage. 

1. Install only those refrigeration piping specialties recommended by manufacturer of 
specific installed equipment. 

2.4 FANS 

A. All fans shall be Air Moving and Control Association Inc. (AMCA) labeled. 

B. Provide self-aligning, enclosed ball bearings, accessible for lubrication unless specified 
otherwise. 

C. Provide variable speed switch for all direct drive fans. 

D. Ceiling Mounted Fans:  

1. Acoustic lined cabinet, built-in back draft damper, vibration isolated fan and motor, 
variable speed switch. 

2. Provide sloped roof or flat roof type roof cap, or wall cap to suit the location 
indicated on the Drawings. 

E. Fan Drives:  

1. Drive Design: The design horsepower rating of each drive shall be at least 1.5 
times, single belt drives 2 times, the nameplate rating of the motor with proper 
allowances for sheave diameters, speed ratio, arcs of contact and belt length. 

2. Provide variable speed drives, Dayco, Browning, Woods, or equal. Allow for 
replacement of fan and motor drives and belts as required to suit the balance 
requirements of the project. 

3. Select variable speed drives to allow an increase or decrease of minimum of ten 
percent of design fan speed. 

F. Motors: 

1. Motors of 25 HP and less shall have adjustable pitch sheaves; sheaves on motors 
above 25 HP may be non-adjustable. Change, at no extra cost to Owner, the 
non-adjustable sheaves to obtain desired air quantities. 

2. For single-phase fan motors sized larger than 1/12 hp and smaller than 1 hp, refer 
to Article, Electric Motors, in Section 23 00 50, Basic HVAC Materials and 
Methods. 



 HEATING, VENTILATING AND AIR CONDITIONING 
 SECTION 23 8000 
 R231571X00 
 

7 

G. Sheaves: Sheaves shall be cast or fabricated, bored to size or bushed with fully split 
tapered bushings to fit properly on the shafts. All sheaves shall be secured with keys 
and set screws. 

H. Belts:  

1. All belts shall be furnished in matched sets. 

2. Belts shall be within 1 degree 30 minutes of true alignment in all cases. 

I. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include the following, or equal: 

1. Greenheck Fan Corporation. 

2. Loren Cook Company. 

3. PennBarry. 

4. American Coolair Corporation. 

J. Owner Training: Manufacturer shall provide one on-site 1-hour training session for 
Owners’ maintenance personnel. 

2.5 AIR INLETS AND OUTLETS  

A. Except as otherwise indicated, provide manufacturer's standard inlets and outlets where 
shown; of size, shape, capacity and type indicated; constructed of materials and 
components as indicated, and as required for complete installation.  

B. Ceiling, wall or floor Compatibility: Provide inlets and outlets with border styles that are 
compatible with adjacent ceiling, wall or floor systems, and that are specifically 
manufactured to fit into ceiling, wall or floor module with accurate fit and adequate 
support. Refer to general construction drawings and specifications for types of ceiling 
systems that will contain each type of air outlet and inlet. 

C. Refer to Schedule on Mechanical Drawings for details of inlets and outlets to be used. 

2.6 DAMPERS  

A. Backdraft Dampers: Ruskin CBD2, counterbalanced, Nailer Industries, or equal. 

B. Manual Air and Balance Dampers: Provide dampers of single blade type or multi-blade 
type constructed in accordance with SMACNA, "HVAC Duct Construction Standards," 
except as noted herein.  

1. Rectangular Ductwork: 

a. Single damper blades may be used in ducts up to 10 inches in height. 
Dampers shall be 16 gauge minimum. Provide self-locking regulators, equal 
to Ventlok 641. Provide end bearings equal to Ventlok 607 at each damper. 
Provide continuous solid 3/8 inch square shafts. 
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b. Multiple blade dampers shall be equal to Ruskin CD35 Standard Control 
Damper. Maximum width for multiple damper blades for use in rectangular 
duct shall not exceed 6 inches. 

c. Where duct velocity may be expected to exceed 1500 fpm, provide Ruskin 
CD-50, or equal, low leakage dampers with airfoil blades. 

2. Round Ductwork: 

a. Single damper blades may be used in ducts up to 12 inches in diameter. 
Provide multiple blade opposed blade dampers, with connected linkage, for 
ductwork larger than 12 inches in diameter. 

b. Damper blades for round ductwork shall be 20 gauge steel for ducts up to 
12 inches diameter and 16 gauge steel for dampers larger than 12 inches 
damper. Provide self-locking regulators, equal to Ventlok 641, Durodyne, or 
equal for operation of dampers. Provide end bearings equal to Ventlok 607 
and provide continuous solid 3/8 inch square shafts. 

3. Where ductwork is externally insulated, provide self-locking regulators equal to 
Ventlok 644, Durodyne, or equal for rectangular ductwork, and Ventlok 637, 
Durodyne, or equal for round ducts. 

2.7 DUCTWORK  

A. Construct and install sheet metal ductwork in accordance with the California Mechanical 
Code for 2 inches static pressure for supply air, and 2 inches minimum for return and 
exhaust air unless otherwise noted on Drawings.  

1. Where not in conflict with the California Mechanical Code, construct and install all 
sheet metal ductwork in accordance with SMACNA HVAC Duct Construction 
Standards (Metal and Flexible). Where applicable for HVAC work, construct and 
install sheet metal work in accordance with SMACNA Architectural Sheet Metal 
Manual. 

2. Provide variations in duct size, and additional duct fittings as required to clear 
obstructions and maintain clearances as approved by the Architect at no extra cost 
to the Owner. 

3. Gauges, joints and bracing shall be in accordance with the California Mechanical 
Code. 

4. Provide beading or cross breaking for all ductwork inside building. Provide cross 
breaking for ductwork exposed to weather. 

5. At the contractor's option, ductwork may be fabricated using the Ductmate, Nexus, 
Quickduct, Transverse Duct Connection (TDC), Pyramid-Loc duct connection 
systems, or equal. Fabricate in strict conformance with manufacturer's written 
installation instructions and in accordance with California Mechanical Code.  

a. Seal flanged ends with pressure sensitive high density, closed cell neoprene 
or polyethylene tape gasket, Thermo 440, or equal.  

b. Provide metal clips for duct connections, except at breakaway connections 
for fire dampers and fire smoke dampers. Provide corner clips at each corner 
of duct, through bolted, at all locations except at breakaway connections for 
fire dampers and fire smoke dampers. Where used on locations exposed to 
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weather, provide continuous metal clip at top and sides of duct, with 1 inch 
overhang for top side. 

B. Design and installation standards: 

1. SMACNA Compliance: Comply with applicable portions of Sheet Metal and Air 
Conditioning Contractor's National Association (SMACNA) for all work in this 
section. 

2. NFPA Compliance: Comply with ANSI/NFPA 90A, "Standard for the Installation of 
Air Conditioning and Ventilating Systems," and ANSI/NFPA 90B, "Standard for the 
Installation of Warm Air Heating and Air Conditioning Systems." 

3. California Mechanical Code. 

C. Duct sizes indicated are external sizes.  

D. Galvanized Sheet Steel: Lock-forming quality, ASTM A924 and ASTM A653, Coating 
Designation G 90. Provide mill phosphatized finish for exposed surfaces of ducts 
exposed to view.  

1. Provide mill certification for galvanized material at request of the Project Inspector. 

E. Duct Sealants: 

1. Sealant shall have a VOC content of 250 g/L or less. 

2. Sealant shall comply with testing and product requirements of South Coast Air 
Quality Management District, Rule 1168. 

3. Provide one part, non-sag, synthetic latex sealant, formulated with a minimum of 
68 percent solids. Sealant shall comply with ASTM E84, Surface Burning 
Characteristics. 

a. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work 
include the following, or equal: 

1) Design Polymerics, model DP1010. 

2) Polymer Adhesive Sealant Systems Inc, model Airseal #11. 

3) McGill Airseal, LLC. 

F. Duct Support Materials: Except as otherwise indicated, provide hot-dipped galvanized 
steel fasteners, anchors, straps, trim, and angles for support of ductwork. 

G. Rectangular Duct Fabrication:  

1. Shop fabricate ductwork of gauges and reinforcement complying with the more 
stringent of the following standards, except as noted herein. 

a. SMACNA HVAC Duct Construction Standards 

b. California Mechanical Code 

2. Fabricate ducts for 2 inch pressure class with minimum duct gauges and 
reinforcement as follows, except as otherwise noted: 
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Table A 

Duct Dimension Minimum Gauge Joint Reinforcement Per CMC 

Through 12" 26 Not Required 

13" through 18" 24 Not Required 

19" through 30" 24 C/4 

31" through 42" 22 E/4 

43" through 54" 22 F/2 

55" through 60" 20 G/4 

61" through 84" 20 I/2 

85" through 96" 20 J/2 

Over 96" 18 K/2 

3. Fabricate duct fittings to match adjoining ducts and to comply with duct 
requirements as applicable to fittings. Except as otherwise indicated, fabricate 
elbows with center-line radius equal to 1.5 times associated duct width. Fabricate 
to include single thickness turning vane in elbows where space does not permit 
the above radius or where square elbows are shown. Limit angular tapers to 30 
degrees for contracting tapers and 20 degrees for expanding tapers. Turning 
vanes shall be E-Z Rail II, Durodyne, or equal. 

4. Fabricate round supply connections at rectangular, plenum type fittings using 
spin-in type fittings, complete with extractor and volume control damper. Refer to 
Paragraph “DAMPERS” for damper requirements. 

5. Provide drive slip or equivalent flat seams for ducts exposed in the conditioned 
space or where necessary due to space limitations. On ducts with flat seams, 
provide standard reinforcing on inside of duct. Duct connection to outlet on 
exposed duct shall be full size of outer perimeter of outlet flange. 

6. Ducts exposed in the conditioned space shall be free of dents and blemishes and 
be mounted tight against adjacent surface with flat hangers. Remove all fabrication 
labels from ductwork. 

7. Provide 20 gauge minimum for ductwork exposed within occupied spaces. 

a. Rectangular Internally Insulated Duct Fabrication: 

8. Provide internal duct lining where indicated on the Drawings, with a minimum of 
10'-0" length in each direction from the fan, fan casing, or unit casing. Line all 
transfer ducts.  
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a. Where ductwork is exposed to weather or outside the building insulation 
envelope, provide 2 inch thick, 1-1/2 pound density internal lining with matte 
facing, with an R-Value of 8.0 minimum. 

b. Where ductwork is within the building insulation envelope, lining shall be 1” 
thick, 1-1/2 pound density, with R-value of 4.2 minimum. 

c. Ducts exposed in the conditioned space shall be free of dents and blemishes 
and be mounted tight against adjacent surface with flat hangers. Remove all 
fabrication labels from ductwork. 

d. Where installed exposed in the conditioned space, duct shall be minimum 
20 gauge with 1 inch insulation layer (minimum R-value – R-4.2). 

e. Cement duct liner in place with nonflammable, non-hardening duct adhesive. 
Seal all raw edges of insulation inside ductwork with adhesive, including 
longitudinal liner edges. 

f. Provide metal nosing at all locations where liner is preceded by unlined 
metal. 

g. Provide sheet metal weld pins and washers or clinch pins and washers on 
all ductwork on 12 inch intervals with the first row within 3 inches of the 
leading edge of each piece of insulation and within 4 inches of corners. No 
use of adhesive mounted pins will be considered. 

1) Install clinched pin fasteners with properly adjusted automatic 
fastening equipment. Manual installation will not be considered. 

2) Install weld pins with properly adjusted automatic fastening equipment. 
Installation shall not damage the galvanized coating on the outside of 
the duct. 

h. All ductwork, adhesives, lining, sealant, flex duct and the like shall have a 
flame spread of 25 or less and developed smoke rating of 50 or less when 
tested in accordance with one of the following test methods: NFPA 255, 
ASTM E84, or UL 723. 

i. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work 
include the following, or equal: 

Manufacturer: Product: 

Johns Manville 
 

Linacoustic RC 

CertainTeed Corporation 
 

ToughGard 

Fosters Adhesive 
 

85-62 

Swifts Adhesive 
 

7336 
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H. Round and Oval Ductwork Fabrication:  

1. Round and oval duct and fittings shall be spiral lockseam or longitudinal seam as 
indicated in table below. Provide couplings to join each length of duct. 

a. At contractors’ option, round or oval ductwork may be utilized in place of 
rectangular ductwork shown on Drawings, provided available space allows 
installation of round or oval ductwork without compromising space required 
for installation of products and systems of other trades. 

1) Round or oval ductwork utilized in place of rectangular ductwork 
shown on Drawings shall be sized to have a static pressure loss 
equivalent to rectangular duct shown on Drawings. 

2) Unlined round or oval duct shall not be utilized in place of rectangular 
internally lined ductwork shown on Drawings. 

2. Fabricate duct fittings to match adjoining ducts and to comply with duct 
requirements as applicable to fittings. Except as otherwise indicated, fabricate 
elbows with center-line radius equal to 1.5 times associated duct width. Provide 
two-piece, die-stamped, 45-degree to 90-degree elbows for sizes up to 12 inches; 
five-piece, 90-degree elbows for sizes 12 inches and above; conical tees; and 
conical laterals. All reducers shall be placed after a tap has been made on the duct 
main. Reducers shall be long-taper style. 

3. Round Ductwork: Construct of galvanized sheet steel complying with ANSI/ASTM 
A 653 by the following methods and in minimum gauges listed. 

Diameter Minimum Gauge Method of Manufacture 

Up to 14" 26 Spiral Lockseam 

15" to 23" 24 Spiral Lockseam 

24" to 36" 22 Spiral Lockseam 

37" to 50" 20 Spiral Lockseam 

51" to 60" 18 Spiral Lockseam 

Over 60" 14 Longitudinal Seam 

4. Provide locked seams for spiral duct; fusion welded butt seam for longitudinal 
seam duct. 

5. Fittings and Couplings: Construct of minimum gauges listed. Provide continuous 
welds along seams at exposed ducts. Provide spot weld bonded seams at 
concealed ducts. 

Diameter Minimum Gauge 
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3" to 36" 20 

38" to 50" 18 

Over 50" 16 

6. Ducts exposed in the conditioned space shall be free of dents and blemishes and 
be mounted tight against adjacent surface with flat hangers. Remove all fabrication 
labels from ductwork. 

7. Provide 20 gauge minimum for ductwork exposed within occupied spaces. 

I. Duct Access Doors: 

1. Duct Access: Provide hinged access door in rectangular ducts for access to fire 
dampers, control equipment, etc. Access door size shall be duct diameter wide by 
duct diameter high for all ducts under 24 inches. Ducts over 24 inches in diameter 
shall have 24-inch by 18-inch access doors. Minimum size access doors shall be 
6 inches by 6 inches. 

2. Provide hinged style access doors for round ductwork, NCA Manufacturing, Inc., 
Model AD-RD-87, Pottorff Series 60, or equal. Access doors shall be 16 gauge 
galvanized steel with continuous piano hinge. Locks shall be plated steel strike 
and catch. Provide 1" x 3/8" Polyethylene "Perma Stik" gasket all around door. 

J. Flexible Air Ducts:  

1. Provide exterior reinforced laminated vapor barrier, fiberglass insulation, 
encapsulated spring steel wire Helix, and impervious, smooth, non-perforated 
interior vinyl liner. Individual lengths of flexible ducts shall contain factory fabricated 
steel connection collars. 

a. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work 
include the following, or equal: 

1) C.A. Schroeder, Inc., Cal Flex model 2PMJ. 

2) ThermaFlex model M KC. 

2. Factory made air ducts shall be approved for the use intended and shall conform 
to the requirements of UL 181 and NFPA 90A. Each portion of a factory-made air 
duct system shall be identified by the manufacturer with a label or other suitable 
identification indicating compliance with UL 181, Class 1. Ducts shall be UL listed 
Class 1, maximum 25/50 smoke and flame spread and shall be installed in 
accordance with the terms of their listing and the requirements of SMACNA HVAC 
Duct Construction Standards (Metal and Flexible). Factory-made air ducts shall 
have the following minimum R-values: R-6.0 for ductwork installed within the 
building insulation envelope, R-8.0 for ductwork installed outside the building 
insulation envelope.  

3. Flexible ductwork shall be maximum of 5 feet long, and shall be extended to the 
fullest possible length, in order to minimize pressure drop in the duct. 
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4. Flexible ducts shall be selected for minimum of 6 inch positive static pressure and 
minimum of 1 inch negative static pressure. 

K. Duct Access Panels: 

1. Provide duct access panel assembly of the same material and gauge used for the 
duct. Duct access panels shall conform to the following: 

a. Fasteners: Black steel or stainless steel to match material used for the duct. 
Panel fasteners shall not penetrate duct wall. 

b. Gasket: Comply with NFPA 96, grease-tight, high temperature ceramic fiber, 
rated for minimum 1500 °F. 

L. Flexible Connectors: 

1. Materials: Flame-retardant or noncombustible fabrics. Coatings and adhesives 
shall comply with UL 181, Class 1, with flame spread index of 25 or less, and 
smoke-developed index of 50 or less. 

2. Metal-Edged Connectors: Factory fabricated with a fabric strip 3 inches wide 
attached to two strips of 3-inch-wide, 0.028-inch-thick, galvanized sheet steel or 
0.032-inch-thick aluminum sheets. Provide metal compatible with connected 
ducts. 

3. Flexible Connector Fabric: Glass fabric double coated with weatherproof, synthetic 
rubber resistant to UV rays and ozone. 

a. Minimum Weight: 26 oz./sq. yd. 

b. Tensile Strength: Minimum 475 lbf/inch in the warp and minimum 375 lbf/inch 
in the filling. 

c. Service Temperature: Minus 50 to plus 200 deg F. 

4. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include the following, or 
equal: 

a. Ductmate Industries, Inc., model Proflex. 

b. Ventfabrics, Inc., model Ventlon. 

2.8 PIPE JOINING MATERIALS 

A. Refer to Division 22 and 23 piping sections for special joining materials not listed below. 

1. Brazing Filler Metals:  

2. Refrigerant Piping:  

a. Joining copper to copper: AWS A5.8, BCup-5 Series, copper-phosphorus 
unless otherwise indicated. Sil-Fos 15, or equal. 

b. Joining copper to bronze or steel: AWS A5.8, Bag-1, silver alloy unless 
otherwise indicated. 

2.9 INSULATION MATERIALS 

A. General: 
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1. Insulation products, including insulation, insulation facings, jackets, adhesives, 
sealants and coatings shall not contain polybrominated diphenyl ethers (PBDEs) 
in penta, octa, or deca formulations in amounts greater than 0.1 percent (by mass). 

2. Products shall not contain asbestos, lead, mercury, or mercury compounds. 

3. Products that come in contact with stainless steel shall have a leachable chloride 
content of less than 50 ppm when tested according to ASTM C 871. 

4. Insulation materials for use on austenitic stainless steel shall be qualified as 
acceptable according to ASTM C 795. 

5. Foam insulation materials shall not use CFC or HCFC blowing agents in the 
manufacturing process. 

6. Test insulation, jackets and lap-seal adhesives as a composite product and confirm 
flame spread of not more than 25 and a smoke developed rating of not more than 
50 when tested in accordance with UL723 or ASTM E84. 

7. Adhesives and sealants shall comply with testing and product requirements of 
South Coast Air Quality Management District, Rule 1168. 

B. Insulation Materials:  

1. Flexible Elastomeric Insulation: Closed-cell, sponge- or expanded-rubber 
materials. Comply with ASTM C 534, Type I for tubular materials and Type II for 
sheet materials. 

a. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work 
include the following, or equal: 

1) Aeroflex USA, Inc. 

2) Armacell LLC. 

3) K-Flex USA. 

2. Mineral-Fiber, Preformed Pipe Insulation: 

a. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work 
include the following, or equal: 

1) Johns Manville; a Berkshire Hathaway company. 

2) Knauf Insulation. 

3) Manson Insulation Inc. 

4) Owens Corning. 

b. Type I, 850 deg F Materials: Mineral or glass fibers bonded with a 
thermosetting resin. Comply with ASTM C 547, Type I, Grade A, with 
factory-applied ASJ-SSL. 

3. Mineral-Fiber Blanket Insulation: Mineral or glass fibers bonded with a 
thermosetting resin. Comply with ASTM C 553, Type II and ASTM C 1290, Type III 
with factory-applied FSK jacket. Provide 2-inch wide stapling and taping flange. 

a. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work 
include the following, or equal: 

1) CertainTeed Corporation. 
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2) Johns Manville. 

3) Knauf Insulation. 

4) Owens Corning. 

4. Vapor-Barrier Mastic: Water based; suitable for indoor use on below-ambient 
services. 

5. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include the following, or 
equal: 

a. Design Polymerics. 

b. Foster Brand; H. B. Fuller Construction Products. 

c. Knauf Insulation. 

6. Water-Vapor Permeance: Comply with ASTM E96/E96M or ASTM F1249. 

7. Service Temperature Range: 0 to plus 180 deg F. 

8. Color: White. 

C. Vapor-Barrier Mastic: Solvent based; suitable for outdoor use on below-ambient 
services. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include the following, or 
equal: 

a. Design Polymerics. 

b. Childers Brand; H. B. Fuller Construction Products. 

c. Foster Brand; H. B. Fuller Construction Products. 

2. Water-Vapor Permeance: Comply with ASTM E96/E96M or ASTM F1249. 

3. Service Temperature Range: Minus 50 to plus 220 deg F. 

4. Color: White. 

D. Breather Mastic: Water based; suitable for indoor and outdoor use on above-ambient 
services. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include the following, or 
equal: 

a. Design Polymerics. 

b. Childers Brand; H. B. Fuller Construction Products. 

c. Foster Brand; H. B. Fuller Construction Products. 

d. Knauf Insulation. 

2. Water-Vapor Permeance: ASTM F 1249, 1.8 perms at 0.0625-inch dry film 
thickness. 

3. Service Temperature Range: 0 to plus 180 deg F. 

4. Color: White. 

E. Field Applied Jackets: 
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1. PVC Jacket and Factory Fabricated Fitting Covers: High-impact-resistant, UV-
resistant PVC complying with ASTM D 1784, Class 16354-C; thickness as 
scheduled; roll stock ready for shop or field cutting and forming. 

a. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work 
include the following, or equal: 

1) Johns Manville, model Zeston, with Zeston 2000 fitting covers. 

2) Proto Corporation, model LoSmoke. 

2. Aluminum Jacket: Comply with ASTM B 209, Alloy 3003, 3005, 3105, or 5005, 
Temper H-14. 

a. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work 
include the following, or equal: 

1) Childers Brand; H. B. Fuller Construction Products. 

2) ITW Insulation Systems; Illinois Tool Works, Inc. 

3) RPR Products, Inc. 

b. Finish and thickness are indicated in field-applied jacket schedules. 

c. Moisture Barrier for Outdoor Applications: 2.5-mil- thick polysurlyn. 

d. Factory-Fabricated Fitting Covers: 

1) Preformed 2-piece or gore, 45- and 90-degree, short- and long-radius 
elbows. 

2) Tee covers. 

3) Flange and union covers. 

4) End caps. 

5) Beveled collars. 

6) Valve covers. 

7) Field fabricate fitting covers only if factory-fabricated fitting covers are 
not available. 

2.10 THERMAL HANGER SHIELD INSERTS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include the following, or equal: 

1. Buckaroos, Inc. 

2. Carpenter & Paterson, Inc. 

3. Clement Support Services. 

4. Rilco Manufacturing Co., Inc. 

B. Flame-spread index of 25 or less and smoke-developed index of 50 or less as tested by 
ASTM E 84. 

C. Insulation-Insert Material for Cold or Hot Piping, from Minus 40 to Plus 275 Deg F: 
ASTM C 552, Type II cellular glass with 100-psig minimum compressive strength or 
ASTM C 1126, Type III rigid phenolic foam and vapor barrier. 
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1. Phenolic: 

a. NPS 10 and Smaller: 3.75-lb/cu. Ft. minimum compressive strength. 

b. NPS 12 to NPS 30: 5.0-lb/cu. ft. minimum compressive strength. 

D. Insulation-Insert Material for Piping Above 275 Deg F: Water-repellent treated, 
ASTM C 533, Type I calcium silicate with 100-psig or ASTM C 552, Type II cellular glass 
with 100-psig minimum compressive strength. 

E. Insulation Protection Shields: Galvanized metal, G90 coating designation, complying 
with ASTM A 653/A 653M, 180-degree saddle. 

F. Heavy Duty Insulation Protection Shields: Galvanized metal, 12-gage, G90 coating 
designation, complying with ASTM A 653/A 653M, 180-degree saddle. Structural steel 
plate welded to bottom of galvanized shield for sizes NPS 6 and larger. 

G. For Trapeze or Clamped Systems: Insert and shield shall cover entire circumference of 
pipe. 

H. For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of pipe. 

I. Insert Length: Extend minimum 1-1/2 inches beyond sheet metal shield. 

PART 3 - EXECUTION 

3.1 SPLIT SYSTEM HEAT PUMP INSTALLATION 

A. General: 

1. Install units level and plumb. 

2. Install evaporator-fan components as detailed on Drawings. 

3. Install ground or roof- mounted condensing units as detailed on Drawings. 

4. Install seismic restraints as required by applicable codes. Refer to Article, 
Submittals, in Section 23 00 50, Basic HVAC Materials and Methods, for delegated 
design requirements for seismic restraints. 

5. Install and connect refrigerant piping as detailed in unit manufacturers’ literature. 
Install piping to allow access to unit. 

6. Install cooling coil condensate primary drain pan piping, and overflow, if provided, 
and run to nearest code-compliant receptacle, or as indicated on Drawings. Install 
secondary drain pan for units installed over permanent and suspended-tile 
ceilings. Install secondary drain pan piping and terminate 1/2 inch below ceiling, 
with escutcheon, in a readily visible location or as shown on Drawings.  

7. Install air filters at each indoor unit. Install washable, permanent filters at indoor 
units designed to accept washable, permanent filters. Refer to Drawings schedule, 
and Article, Air Filters, in this Section, for filter requirements for ducted, above-
ceiling units incorporating mixing boxes. 

8. Duct Connections: Duct installation requirements are specified in Article, 
Ductwork, in this Section. Drawings indicate the general arrangement of ducts. 
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Connect supply and return ducts to split-system air-conditioning units with flexible 
duct connectors. Flexible duct connectors are specified in Article, Ductwork, in this 
Section. 

3.2 REFRIGERANT PIPING INSTALLATION 

A. General:  

1. Install refrigerant piping according to ASHRAE 15. Install and connect refrigerant 
piping as detailed in unit manufacturers’ literature. Install piping to allow access to 
unit. 

2. Install piping straight and free of kinks, restrictions or traps. 

3. Install piping as short and direct as possible, with a minimum number of joints, 
elbows, and fittings. 

4. Slope horizontal suction piping 1 inch/10 feet towards compressor. 

5. Install fittings for changes in direction and branch connections. 

6. Piping under raised floors shall be kept 6 inches minimum above ground; excavate 
as necessary. 

7. Install locking caps on refrigerant access valves located outside building, including 
valves located on roofs. 

8. Insulate refrigerant piping, including liquid and hot gas pipes when required by 
system manufacturer, and including headers, branches, and other components as 
detailed in unit manufacturers’ literature.  

B. Factory Pre-charged and sealed line set piping: 

1. Keep the entire system clean and dry during installation. 

2. All tubing shall be evacuated and sealed at the factory. The seal must not be 
broken until ready for assembly.  

3. If there is any evidence of dust, moisture, or corrosion, the tubing must be cleaned 
out by drawing a swab soaked with methyl alcohol through the tubing as many 
times as necessary to thoroughly clean the tubing. 

4. Where line set piping is used, enclose in iron or steel piping and fittings or in EMT 
conduit. 

a. Field Assembled Refrigerant Piping: 

5. Select system components with pressure rating equal to or greater than system 
operating pressure. 

6. Where subject to mechanical injury, enclose refrigerant piping in EMT conduit. 

7. Where field assembled refrigerant piping is exposed mounted at grade, on walls, 
and on roof, enclose in 16 gage galvanized steel enclosure. 

8. When brazing, remove solenoid valve coils and sight glasses, also remove valve 
stems, seats, and packing, and accessible internal parts of refrigerant specialties. 
Do not apply heat near expansion-valve bulb. 
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3.3 FAN INSTALLATION  

A. Ceiling Mounted Fans: Mount variable speed switch within fan housing. Mark final 
balance point on variable speed switch. 

B. Provide access doors for fans or motors mounted in ductwork. 

C. Mount all fans as detailed on Drawings and in compliance with CBC standards. 

D. Fan motors mounted in air-stream to be totally enclosed. 

E. Completely line supply, return or exhaust fan cabinets with 1 inch thick, 3/4 pound density 
acoustic insulation securely cemented in place. 

3.4 AIR INLETS AND OUTLETS INSTALLATION 

A. Provide all air inlets and outlets with gaskets and install so that there will be no streaking 
of the walls or ceilings due to leakage. Duct connection to outlet on exposed duct shall 
be full size of outer perimeter of outlet flange. 

B. Unless otherwise indicated on Drawings, provide rectangular galvanized steel plenum 
on top of each diffuser and ceiling return for connection to ductwork. Line plenum with 
internal insulation as indicated for lined ductwork. Size plenum to allow full opening into 
air terminal. Plenum sheet metal gauge shall be equal to gauge for rectangular 
equivalent of the branch duct serving the air inlet or outlet. 

C. Ceiling-mounted air inlets, outlets, or other services installed in T-Bar type ceiling 
systems shall be positively attached to the ceiling suspension main runners or to cross 
runners with the same carrying capacity as the main runners. 

1. Air inlets, outlets, or other services weighing not more than 56 pounds shall have 
two No. 12 gauge hangers connected from the terminal or service to the structure 
above. These wires may be slack. 

2. Support air inlets, outlets, or other services weighing more than 56 pounds directly 
from the structure above by approved hangers. Provide 4 taut 12 gauge wires each, 
attached to the fixture and to the structure above. The 4 taut 12 gauge wires, including 
their attachment to the structure above must be capable of supporting 4 times the 
weight of the unit. 

3. Secure air inlets and outlets to main runners of ceiling suspension system with two 
No. 8 sheet metal screws at opposing corners. 

D. Furnish all air inlets and outlets with a baked prime coat unless otherwise noted. Provide 
off-white baked enamel finish on ceiling-mounted air inlets and outlets. Paint exposed 
mounting screws to match the material being secured. 

E. Air inlets and outlets shall match all qualities of these specified including appearance, 
throw, noise level, adjustability, etc. 
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3.5 DAMPER INSTALLATION  

A. All dampers automatically controlled by damper motors are specified under 
"Temperature Control System" except those specified with items of equipment. 

B. Provide opposed blade manual air dampers at each branch duct connection and at 
locations indicated on the drawings and where necessary to control air flow for balancing 
system. Provide an opposed blade balancing damper in each zone supply duct. Provide 
an access panel or Ventlok flush type damper regulator on ceiling or wall for each 
concealed damper. 

C. Provide 18 inch x 12 inch minimum hinged access doors in ductwork and furring for easy 
access to each fire damper; insulated access doors in insulated ducts. Label access 
doors with 1/2 inch high red letters. 

1. Provide Ventlok Series 100, Durodyne, or equal access doors with hardware for 
convenient access to all automatic dampers and other components of the system, 
insulated type in insulated ducts. Provide Ventlok #202 for light duty up to 2 inch 
thick doors, #260 heavy-duty up to 2 inch thick doors and #310 heavy-duty for 
greater than 2 inch thick doors. Provide #260 hinges on all hinged and personnel 
access doors; include gasketing. 

3.6 DUCTWORK INSTALLATION 

A. General: 

1. Assemble and install ductwork in accordance with recognized industry practices 
which will achieve air tight and noiseless (no objectionable noise) systems capable 
of performing each indicated service. Install each run with minimum of joints. Align 
ductwork accurately at connections within 1/8 inch misalignment tolerance and 
with internal surfaces smooth. Support ducts rigidly with suitable ties, braces, 
hangers, and anchors of type which will hold ducts true to shape and to prevent 
buckling. Where possible, install ductwork to clear construction by 1/4 inch 
minimum, except at air inlets and outlets. Where ductwork will not clear 
construction, secure duct firmly to eliminate noise in the system. 

2. Duct Joints: Install duct sealers, pop rivets or sheet metal screws at each fitting 
and joint. Duct sealers shall be fire retardant. Sheet metal screws for joints shall 
be minimum #10 size galvanized. 

3. Where ductwork is left exposed within a room, the same shall be run true to plumb, 
horizontal, or intended planes. Where possible, uniform margins are to be 
maintained between parallel lines and/or adjacent wall, floor, or ceiling surfaces. 

4. Horizontal runs of ductwork suspended from ceilings shall provide for a maximum 
headroom clearance. The clearance shall not be less than 6'-6" without written 
approval from the Architect. 

5. Provide sheet metal angle frame at all duct penetrations to wall, floor, roof, or 
ceiling. 

6. Paint inside of ducts, visible through grille, dull black. 
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7. Where ductwork is installed in finished areas of buildings that do not have ceilings, 
paint ductwork, support hangers, and air inlets and outlets to match adjacent 
architectural surfaces, or as directed by Architect. 

8. At the time of rough installation, or during storage on the construction site and until 
final startup of the heating and cooling equipment, duct and other related air 
distribution component openings shall be covered with tape, plastic, sheet metal, 
or other methods acceptable to the enforcing agency. 

B. Firestopping: 

1. Pack the annular space between duct openings and ducts penetrating floors and 
walls with UL listed fire stop, and sealed at the ends. All pipe penetrations shall be 
UL listed, Hilti, 3M Pro-Set, or equal.  

a. Install fire caulking behind mechanical services installed within fire rated 
walls, to maintain continuous rating of wall construction.  

2. Firestopping systems to be installed in strict accordance with manufacturer's 
instructions. 

3. Alternate firestopping systems are acceptable if approved equal. However, any 
deviation from the above specification requires the Contractor to be responsible 
for determining the suitability of the proposed products and their intended use, and 
the Contractor shall assume all risks and liabilities whatsoever in connection 
therewith.  

4. Upper connection of support to wood structure shall be with wood screws or lag 
screws in shear fastened in the upper one half of the wood structural member. 
Fasteners shall conform to the following schedule: 

For ducts with P/2=30" #10 x 1-1/2" wood screw 

For ducts with P/2=72" 1/4"x 1-1/2" lag screw 

For ducts with P/2 over 73" 3/8"x 1-1/2" lag screw 

C. Upper connection in tension to wood shall not be used unless absolutely necessary. 
Where deemed necessary the contractor shall submit calculations to show the size 
fastener and penetration required to support loads in tension from wood in accordance 
with the following schedule: 

For ducts with P/2=30" 260 pounds per hanger 

For ducts with P/2=72" 320 pounds per hanger 

For ducts with P/2=96" 460 pounds per hanger 

For duct with P/2 larger than 120" NOT ALLOWED 

D. Upper connection to manufactured truss construction must comply with truss 
manufacturers published requirements and Structural Engineers requirements. 
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E. Where ducts pass through interior partitions and exterior walls, conceal space between 
construction opening and duct or duct plus insulation with sheet metal flanges of same 
gauge as duct. Overlap opening on four sides by at least 1-1/2 inches. 

F. Support ductwork in manner complying with SMACNA "HVAC Duct Construction 
Standards," hangers and supports sections. Where special hanging of ductwork is 
detailed or shown on Drawings, Drawings shall be followed. Angles shall be attached to 
overhead construction in a manner so as to allow a minimum of 2 inches of movement 
in all directions with no bending or sagging of the angle. 

1. Except where modified in individual paragraphs of this Section, provide hanger 
support with minimum 18 gauge straps, 1 inch wide. Fold duct strap over at bottom 
of duct. 

2. Install duct supports to rectangular ducts with sheet metal screws. Provide one 
screw at top of duct and one screw into strap at bottom of duct. 

G. Installation of Flexible Ductwork: 

1. Provide flexible ducts with supports at 30 inch centers with 2 inch wide, 26 gauge 
steel hanger collar attached to the structure with an approved duct hanger. 
Installation shall minimize sharp radius turns or offsets. 

a. Supports shall be in accordance with SMACNA HVAC Duct Construction 
Standards (Metal and Flexible). 

b. Flexible duct bends shall be not less than 1-1/2 duct diameter bend radius. 

2. Make connections to rigid duct and units with Panduit style draw band at inner liner 
material, and a second draw band over the outer vapor barrier material. 

3. Make connection to duct with spin-in fittings, with air scoop and balance damper. 

3.7 DUCTWORK SEALING AND LEAK TESTING 

A. All ductwork shall receive a Class A seal. 

B. Seal airtight all joints and seams, including standing seams and manufactured joints and 
seams, of all supply, return and exhaust ducts except those exposed in conditioned 
space.  

C. Leakage Classes: 

Pressure Class Leakage Class 

 Round Duct Rectangular Duct 

2"W.G. or less 8 16 

D. All duct systems (supply, return, outside air intake, and exhaust), except those identified 
on compliance forms on Drawings as requiring Acceptance Testing per the requirements 
of the California Energy Code, shall be tested in accordance with the requirements of 
SMACNA “HVAC Air Duct Leakage Test Manual.” Test pressure shall be equal to the 
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pressure class of the duct. For additional duct leak testing requirements, refer to Section 
230050, “Basic HVAC Materials and Methods,” Article, “Acceptance Requirements.”  

3.8 PIPING INSTALLATION 

A. General: 

1. All piping shall be concealed unless shown or otherwise directed. Allow sufficient 
space for ceiling panel removal. 

2. Installation of piping shall be made with appropriate fittings. Bending of piping will 
not be accepted. 

3. Install piping to permit application of insulation and to allow valve servicing. 

4. Where piping or conduit is left exposed within a room, the same shall be run true 
to plumb, horizontal, or intended planes. Where possible, uniform margins are to 
be maintained between parallel lines and/or adjacent wall, floor, or ceiling surfaces. 

5. Horizontal runs of pipes and conduits suspended from ceilings shall provide for a 
maximum headroom clearance. The clearance shall not be less than 6'-6" without 
written approval from the Architect. 

6. Close ends of pipe immediately after installation. Leave closure in place until 
removal is necessary for completion of installation. 

7. Use reducing fittings; bushings shall not be allowed. Use eccentric reducing fittings 
wherever necessary to provide free drainage of lines and passage of air. 

8. Verify final equipment and fixture locations for roughing-in. 

9. Where piping is installed in walls within one inch of the face of stud, provide a 16 
gauge sheet metal shield plate on the face of the stud. The shield plate shall extend 
a minimum of 1-1/2 inches beyond the outside diameter of the pipe. 

10. Each piping system shall be thoroughly flushed and proved clean before 
connection to equipment. 

11. Install exposed polished or enameled connections with special care showing no 
tool marks or threads at fittings. 

12. Service Markers: Mark the location of each plugged or capped pipe with a 4 inch 
round by 30 inch long concrete marker, set flush with finish grade. Provide 2-1/2 
inch diameter engraved brass plate as part of monument marker. 

13. Pipe the discharge of each relief valve, air vent, backflow preventer, and similar 
device to floor sink or drain. 

B. Sleeves: 

1. Install Adjus-to-Crete, Pipeline Seal and Insulator, or equal, pipe sleeves of 
sufficient size to allow for free motion of pipe, 24 gauge galvanized steel. The 
space between pipe and sleeves through floor slabs on ground, through outside 
walls above or below grade, through roof, and other locations as directed shall be 
caulked with oakum and mastic and made watertight. The space between pipe and 
sleeve and between sleeve and slab or wall shall be sealed watertight. 

2. At Contractor's option, Link-Seal, Metraflex Metraseal, or equal, casing seals may 
be used in lieu of caulking. Wrap pipes through slabs on grade with 1 inch thick 
fiberglass insulation to completely isolate the pipe from the concrete.  
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C. Floor, Wall, and Ceiling Plates: 

1. Fit all pipes with or without insulation passing through walls, floors, or ceilings, and 
all hanger rods penetrating finished ceilings with chrome-plated or stainless 
escutcheon plates. 

D. Firestopping: 

1. Pack the annular space between pipe sleeves and pipes penetrating floors and 
walls with UL listed fire stop, and sealed at the ends. All pipe penetrations shall be 
UL listed, Hilti, 3M Pro-Set, or equal.  

a. Install fire caulking behind mechanical services installed within fire rated 
walls, to maintain continuous rating of wall construction.  

2. Provide SpecSeal Systems UL fire rated sleeve/coupling penetrators for each pipe 
penetration or fixture opening passing through floors, walls, partitions or 
floor/ceiling assemblies. All Penetrators shall comply with UL Fire Resistance 
Directory (Latest Edition), and in accordance with CBC requirements.  

3. Sleeve penetrators shall have a built in anchor ring for waterproofing and 
anchoring into concrete pours or use the special fit cored hole penetrator for cored 
holes. 

4. Copper and steel piping shall have SpecSeal, or equal, plugs on both sides of the 
penetrator to reduce noise and to provide waterproofing. 

5. Firestopping systems to be installed in strict accordance with manufacturer's 
instructions. 

6. Alternate firestopping systems are acceptable if approved equal. However, any 
deviation from the above specification requires the Contractor to be responsible 
for determining the suitability of the proposed products and their intended use, and 
the Contractor shall assume all risks and liabilities whatsoever in connection 
therewith.  

3.9 PIPE JOINTS AND CONNECTIONS 

A. General: 

1. Cutting: Cut pipe and tubing square, remove rough edges or burrs. Bevel plain 
ends of steel pipe. 

2. Remove scale, slag, dirt and debris from inside and outside of pipe before 
assembly. 

3. Boss or saddle type fittings or mechanically extracted tube joints will not be 
allowed. 

4. Copper Pipe and Tubing: All joints shall be brazed according to ASME Section IX, 
Welding and Brazing Qualifications, except pneumatic control piping, and hydronic 
piping having grooved-end fittings and couplings. 

B. Flexible Connections:  

1. Furnish and install Thermo Tech., Inc. F/J/R, Metraflex, or equal, flexible couplings 
with limiter bolts on piping connections to all equipment mounted on anti-vibration 
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bases, except fan coil units under 2000 cfm, on each connection to each base 
mounted pump and where shown. Couplings shall be suitable for pressure and 
type of service. 

2. Flexible connections in refrigerant lines; Flexonic, Anaconda or equal, metal hose, 
full size. 

3. Anchor piping securely on the system side of each flexible connection. 

3.10 HANGER AND SUPPORT INSTALLATION 

A. General: Support ductwork, equipment and piping so that it is firmly held in place by 
approved iron hangers and supports, and special hangers. Hanger and support 
components shall support weight of ductwork, equipment and pipe, fluid, and pipe 
insulation based on spacing between supports with minimum factor of safety of five 
based on ultimate strength of material used. Do not exceed manufacturer's load rating. 
Pipe attachments or hangers, of same size as pipe or tubing on which used, or nearest 
available. Rigidly fasten hose faucets, fixture stops, compressed air outlets, and similar 
items to the building construction. The Architect shall approve hanger material before 
installation. Where building structural members do not match piping and ductwork 
support spacing, provide “bridging” support members firmly attached to building 
structural members in a fashion approved by the structural engineer. 

1. Materials, design, and type numbers for support of piping per Manufacturers' 
Standardization Society (MSS), Standard Practice (SP)-58. 

a. Provide copper-plated or felt-lined hangers for use on uninsulated copper 
tubing. 

2. Materials and design for ductwork support shall be per SMACNA “HVAC Duct 
Construction Standards, Metal and Flexible.” 

B. Hanger components shall be provided by one manufacturer: B-Line, Grinnell, Unistrut, 
Badger, or equal. 

C. Riser clamps: B-line model B3373, or equal. 

D. Rubber Neoprene Pipe Isolators: 

1. Pipe isolators shall comprise an internal rubber or neoprene material that isolates 
pipe from hanger and structure. Install at all piping located in acoustical walls. 
Refer to Architectural Drawings for location of acoustical walls. 

2. Isolation material shall be either a rubber or neoprene material that prevents 
contact between the pipe and the structure. The rubber shall have between a 45 
to 55 durometer rating and a minimum thickness of 1/2 inch. 

3. Manufacturers: 

a. Vertical runs: Acousto-Plumb or equal. 

b. Horizontal runs: B-Line, Vibraclamp; Acousto-Plumb or equal. 

E. Pipe Hanger and Support Placement and Spacing: 
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1. Provide a support or hanger close to each change of direction of pipe either 
horizontal or vertical and as near as possible to concentrated loads. 

2. Vertical piping hanger and support spacing: Provide riser clamps for piping, above 
each floor, in contact with the floor. Provide support at joints, branches, and 
horizontal offsets. Provide additional support for vertical piping, spaced at or within 
the following maximum limits: 

Pipe 
Diameter 

Steel 
Threaded or 

Welded 
(Note 3) 

Copper 
Brazed or  
Soldered 

(Notes 3, 4) 

CPVC & PVC 
(Note 2) 

1/2 - 1” 12 ft. Each Floor, Not 
to Exceed 10 ft. 

Base and Each 
Floor (Note 1) 

1-1/4 - 2” 12 ft. Each Floor, Not 
to Exceed 10 ft. 

Base and Each 
Floor (Note 1) 

2-1/2 - 3” 12 ft. Each Floor, Not 
to Exceed 10 ft. 

Base and Each 
Floor (Note 1) 

Over 4” 12 ft. Each Floor, Not 
to Exceed 10 ft. 

Base and Each 
Floor (Note 1) 

a. Note 1: Provide mid-story guides. 

b. Note 2: For PVC piping, provide for expansion every 30 feet per IAPMO 
installation standard. For CPVC piping, provide for expansion per IAPMO 
installation standard. 

c. Note 3: Spacing of hangers and supports for piping assembled with 
mechanical joints shall be in accordance with standards acceptable to 
authorities having jurisdiction. 

d. Note 4: Includes refrigerant piping, including vapor and hot gas pipes. 

3. Horizontal piping, hanger and support spacing: Locate hangers and supports at 
each change of direction, within one foot of elbow, and spaced at or within following 
maximum limits: 

Pipe  
Diameter 

Steel Threaded 
or Welded 
(Note 2) 

Copper Brazed 
or  

Soldered 
(Notes 2, 3) 

CPVC & PVC 
(Note 1) 

1/2 - 1" 6 ft. 5 ft. 3 ft. 

1-1/4 - 2" 7 ft. 6 ft. 4 ft. 

2-1/2 - 3" 10 ft. 10 ft. 4 ft. 
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Over 4" 10 ft. 10 ft. 4 ft. 

a. Note 1: For PVC piping, provide for expansion every 30 feet per IAPMO 
installation standard. For CPVC piping, provide for expansion per IAPMO 
installation standard. 

b. Note 2: Spacing of hangers and supports for piping assembled with 
mechanical joints shall be in accordance with standards acceptable to 
authorities having jurisdiction. 

c. Note 3: Includes refrigerant piping, including vapor and hot gas pipes. 

4. Suspended Piping: 

a. Individually suspended piping: B-Line B3690 J-Hanger or B3100 Clevis, 
complete with threaded rod, or equal. All hangers on supply and return piping 
handling heating hot water or steam shall have a swing connector at point of 
support. 

Pipe Size Rod Size Diameter 

2" and Smaller 3/8" 

2-1/2" to 3-1/2" 1/2" 

4" to 5" 5/8" 

6" 3/4" 

b. Suspend rods from concrete inserts with removable nuts where suspended 
from concrete decks. Power actuated inserts will not be allowed. 

c. Trapeze Suspension: B-Line, or equal, 1-5/8 inch width channel in 
accordance with manufacturers’ published load ratings. No deflection to 
exceed 1/180 of a span. 

d. Trapeze Supporting Rods: Shall have a safety factor of five; securely anchor 
to building structure. 

e. Pipe Clamps and Straps: B-Line B2000, B2400, or equal. Where used for 
seismic support systems, provide B-Line B2400 series, or equal, pipe straps. 

5. Insulated Piping: 

a. Do not interrupt insulation at pipe hangers and clamps. 

b. Use thermal hanger shield inserts or MSS protection saddles and shields. 

c. Thermal Hanger Shield Inserts: 

1) Use thermal-hanger shield insert with clamp sized to match OD of 
insert. 

2) Do not exceed pipe stress limits allowed by ASME B31.9 for building 
services piping. 

3) For below ambient services, maintain continuous vapor barrier. 
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4) For Clevis or Band Hangers: Install thermal-hanger shield inserts with 
insulation protection shields. 

5) For Trapeze or Clamped Systems: Install thermal-hanger shield 
inserts with heavy-duty insulation protection shields. Install additional 
180-degree galvanized shield for top of support if clamping is required. 

d. MSS Protection Saddles and Shields: 

1) MSS SP-58, Type 39, protection saddles if insulation without vapor 
barrier is indicated. Fill interior voids with insulation that matches 
adjoining insulation. 

2) MSS SP-58, Type 40, protective shields on cold piping with vapor 
barrier. Shields shall span an arc of 180 degrees. 

3) Shield Dimensions for Pipe: Of length recommended in writing by 
manufacturer to prevent crushing insulation. Not less than the 
following: 

a) NPS 1/4 to NPS 3-1/2: 12 inches long and 0.048 inch thick. 

b) NPS 4: 12 inches long and 0.06 inch thick. 

c) NPS 5 and NPS 6: 18 inches long and 0.06 inch thick. 

d) NPS 8 to NPS 14: 24 inches long and 0.075 inch thick. 

e) NPS 16 to NPS 24: 24 inches long and 0.105 inch thick. 

F. Piping Support to Structure: 

1. Wood Structure: Provide and install wood blocking as required to suit structure. 
Provide lag screws or through bolts with length to suit requirements, and with size 
(diameter) to match the size of hanger rods required. 

a. Do not install Lag screws in tension without written review and acceptance 
by Structural Engineer. 

Side Beam Angle Clip B-Line B3062--MSS Type 34 

Side Beam Angle Clip B-Line B3060 

Ceiling Flange B-Line B3199 

b. Blocking for support of piping shall be not less than 2 inch thick for piping up 
to 2 inch size. Provide 3 inch blocking for piping up through 5 inch size, and 
4 inch blocking for larger piping. Provide support for blocking in accordance 
with Structural Engineers requirements. 

c. Where lag screws are used, length of screw shall be 1/2 inch less than the 
wood blocking. Pre-drill starter holes for each lag screw. 

G. Duct Hanger and Support Spacing: Conform to Requirements of CMC and SMACNA 
“HVAC Duct Construction Standards, Metal and Flexible.” 

H. Duct Support to Structure: 
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1. Upper connection of support to wood structure shall be with wood screws or lag 
screws in shear fastened in the upper one half of the wood structural member. 
Fasteners shall conform to the following schedule: 

For ducts with P/2=30" #10 x 1-1/2" wood screw 

For ducts with P/2=72" 1/4"x 1-1/2" lag screw 

For ducts with P/2 over 73" 3/8"x 1-1/2" lag screw 

2. Upper connection in tension to wood shall not be used unless absolutely 
necessary. Where deemed necessary the contractor shall submit calculations to 
show the size fastener and penetration required to support loads in tension from 
wood in accordance with the following schedule: 

For ducts with P/2=30" 260 pounds per hanger 

For ducts with P/2=72" 320 pounds per hanger 

For ducts with P/2=96" 460 pounds per hanger 

For duct with P/2 larger than 120" NOT ALLOWED 

3. Install concrete inserts for support of ductwork in coordination with formwork as 
required to avoid delays in work. 

4. Upper connection to manufactured truss construction must comply with truss 
manufacturers published requirements and Structural Engineers requirements. 

3.11 INSULATION AND FIELD-APPLIED JACKET INSTALLATION 

A. General: 

1. The term "piping" used herein includes pipe, air separators, valves, strainers and 
fittings. 

2. Clean thoroughly, test and have approved, all piping and equipment before 
installing insulation and/or covering. 

3. Install insulation materials, accessories, and finishes with smooth, straight, and 
even surfaces; free of voids throughout the length of piping, ductwork, and 
equipment. 

4. Install insulation materials, forms, vapor barriers or retarders, jackets, and 
thicknesses required for each item of equipment as specified in insulation system 
schedules. 

5. Install accessories compatible with insulation materials and suitable for the service. 
Install accessories that do not corrode, soften, or otherwise attack insulation or 
jacket in either wet or dry state. 

6. Install insulation with longitudinal seams at top and bottom of horizontal runs. 

7. Install multiple layers of insulation with longitudinal and end seams staggered. 

8. Keep insulation materials dry during application and finishing. 
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9. Cut insulation in a manner to avoid compressing insulation more than 75 percent 
of its nominal thickness. 

10. Finish installation with systems at operating conditions. Repair joint separations 
and cracking due to thermal movement. 

11. Install insulation in removable segments on equipment access doors, manholes, 
handholes, and other elements that require frequent removal for service and 
inspection. Bevel and seal insulation ends around manholes, handholes, ASME 
stamps, and nameplates. 

12. For piping, ductwork, and equipment, with surface temperatures below ambient, 
apply mastic to open ends, joints, seams, breaks, and punctures in insulation. 

13. Repair all damage to existing pipe, duct and equipment insulation whether or not 
caused during the work of this contract, to match existing adjacent insulation for 
thickness and finish, but conforming to flame spread and smoke ratings specified 
above. 

14. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation 
at hangers, supports, anchors, and other projections with vapor-barrier mastic. 

a. Install insulation continuously through hangers and around anchor 
attachments. 

b. For insulation application where vapor barriers are indicated, extend 
insulation on anchor legs from point of attachment to supported item to point 
of attachment to structure. Taper and seal ends at attachment to structure 
with vapor-barrier mastic. 

c. Install insert materials and install insulation to tightly join the insert. Seal 
insulation to insulation inserts with adhesive or sealing compound 
recommended by insulation material manufacturer. 

d. Cover inserts with jacket material matching adjacent insulation. Install 
shields over jacket, arranged to protect jacket from tear or puncture by 
hanger, support, and shield. 

B. Piping Insulation Installation: 

1. General: 

a. Apply insulating cement to fittings, valves and strainers and trowel smooth 
to the thickness of adjacent covering. Cover with jacket to match piping. 
Extend covering on valves up to the bonnet. Leave strainer cleanout plugs 
accessible. 

b. Provide removable insulation covers for items requiring periodic service or 
inspection.  

c. Insulation shall be vapor tight before applying PVC jacket and fitting covers. 
Verify suitability with manufacturer of insulation. 

d. Provide pre-formed PVC valve and fitting covers for indoor piping. 

e. Provide factory-fabricated aluminum valve and fitting covers for outdoor 
piping. 

f. Provide Calcium Silicate rigid insulation and sheet metal sleeve, 18 inch 
minimum length at each pipe hanger. Seal ends of insulation to make vapor 
tight with jacket. 
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2. Below-Ambient Services Including Chilled Water Supply and Return and 
Refrigerant Piping: 

a. Insulate valves and irregular surfaces to match adjacent insulation and cover 
with two layers of woven glass fiber cloth saturated in Foster Sealfas 30-36, 
3M, or equal, extending 3 inches over the adjoining pipe insulation. Finish 
with a coat of Foster Sealfas 30-36, 3M, or equal. The 3 inch wide SSL end 
laps furnished with the insulation shall be adhered over the end joints. Seal 
entire surface of insulation vapor tight, including joints and ends of PVC or 
aluminum fitting covers. 

b. Variable refrigerant flow (VRF) heat pump systems: Insulation for VRF 
system refrigerant piping shall be installed according to VRF unit 
manufacturer’s instructions. 

3. PVC Jacket Installation: 

a. Where PVC jackets are indicated, install with 1-inch overlap at longitudinal 
seams and end joints; for horizontal applications. Seal with manufacturer's 
recommended adhesive. 

1) Apply two continuous beads of adhesive to seams and joints, one bead 
under lap and the finish bead along seam and joint edge. 

4. Aluminum Jacket Installation: 

a. Where insulated piping is exposed to the weather apply aluminum jacket 
secured with 1/2 inch stainless-steel bands on 12 inch centers. Install 
jacketing 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. Cover 
fittings with glass cloth, two coats of Foster Sealfas 30-36, and factory-
fabricated aluminum fitting covers, of same material, finish, and thickness as 
jacket. Insulation shall be vapor tight before applying metal jacket and fitting 
covers. 

b. Do not install aluminum jackets on refrigerant flexible connectors to vibration 
isolated outdoor condensing units. Coat elastomeric insulation with 
insulation manufacturer’s recommended ultraviolet light protective coating. 

C. Duct Insulation Installation: 

1. General: 

a. Insulation applied to the exterior surface of ducts located in buildings shall 
have a flame spread of not more than 25 and a smoke-developed rating of 
not more than 50 when tested as a composite installation including 
insulation, facing materials, tapes and adhesives as normally applied. 
Material exposed within ducts or plenum shall have a flame-spread rating of 
not more than 25 and a smoke-developed rating of not more than 50. 

b. Duct insulation applied to the exterior surface of ducts installed outside the 
building insulation envelope shall meet minimum R-value of R-8 at 3 inches 
thickness and 3/4 pound per cubic foot density.  

c. Duct insulation applied to the exterior surface of ducts installed within the 
building insulation envelope shall meet minimum R-value of R-4.2 at 1-1/2 
inches thickness and 3/4 pound per cubic foot density. 
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2. Mineral Fiber Blanket Installation: 

a. Insulate all unlined concealed supply and return ducts with fiberglass duct 
wrap, manufactured as a blanket of glass fibers factory laminated to a 
reinforced foil/kraft vapor retarding facing. Provide 2 inch stapling and taping 
flange. Wrap insulation entirely around duct and secure with outward 
clinching staples on 6 inch centers. Provide mechanical fasteners at 
maximum 18 inch centers for all bottoms of duct which are greater than 24 
inches. Lap all insulation joints 3" minimum. Insulate ducts installed tight 
against other work before hanging in place. Seal all seams, both longitudinal 
and transverse, and all staple and mechanical fastener penetrations of 
facing with scrim backed foil tape or recommended sealant, to provide a 
vapor tight installation. 

3. PVC Jacket Installation: 

a. Where PVC jackets are indicated, install with 1-inch overlap at longitudinal 
seams and end joints; for horizontal applications. Seal with manufacturer's 
recommended adhesive. 

1) Apply two continuous beads of adhesive to seams and joints, one bead 
under lap and the finish bead along seam and joint edge. 

3.12 EQUIPMENT START-UP  

A. Initial start-up of the systems and pumps shall be under the direct supervision of the 
Contractor. 

B. Equipment start-up shall not be performed until the piping systems have been flushed 
and treated and the initial water flow balance has been completed. 

C. It shall be the responsibility of the Contractor to assemble and supervise a start-up team 
consisting of controls contractor, start-up technician, and test and balance contractor; all 
to work in concert to assure that the systems are started, balanced, and operate in 
accordance with the design. 

D. After start-up is complete, instruct the Owner's personnel in the operation and 
maintenance of the systems. Obtain from the Owner's representative a signed memo 
certifying that instruction has been received.  

E. For additional requirements, refer to article, Check, Test and Start Requirements, in 
Section 23 00 50, Basic HVAC Materials and Methods. 

3.13 TESTING AND BALANCING 

A. For testing and balancing requirements, refer to Section 23 05 93, Testing and Balancing 
for HVAC. 

3.14 CLEANING AND PROTECTION  

A. As each duct section is installed, clean interior of ductwork of dust and debris. Clean 
external surfaces of foreign substances that might cause corrosive deterioration of metal 
or where ductwork is to be painted. 
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B. Temporary Closure: At ends of ducts that are not connected to equipment or air 
distribution devices at time of ductwork installation, provide temporary closure of 
polyethylene film or other covering that will prevent entrance of dust and debris until 
connections are to be completed. 

C. As each internally lined duct section is installed, check internal lining for small cuts, tears, 
or abrasions. Repair all damage with fire retardant adhesive. 

3.15 EQUIPMENT MOUNTING  

A. Mount and anchor equipment in strict compliance with Drawings details. Alternate 
anchorage methods will not be considered for roof mounted equipment. 

3.16 INDOOR PIPING INSULATION SCHEDULE 

A. Refrigerant Suction and Hot-Gas Piping, Cooling-Only Systems:  

1. Suction and hot-gas piping smaller than 1-1/2 inches diameter:  

a. Flexible Elastomeric: 1/2 inch thick. 

b. Mineral-Fiber, Preformed Pipe: 1/2 inch thick. 

2. Suction piping 1-1/2 inches diameter and larger:  

a. Flexible Elastomeric: 1 inch thick. 

b. Mineral-Fiber, Preformed Pipe: 1 inch thick. 

B. Refrigerant Vapor and Liquid Piping, Heat Pump Systems: 

1. Vapor piping for heat pump applications smaller than 1-1/2 inches diameter:  

a. Flexible Elastomeric: 1-1/2 inches thick. 

b. Mineral-Fiber, Preformed Pipe: 1-1/2 inches thick. 

2. Vapor piping for heat pump applications 1-1/2 inches diameter and larger: 

a. Flexible Elastomeric: 2 inches thick. 

b. Mineral-Fiber, Preformed Pipe: 2 inches thick. 

3. Liquid piping for heat pump applications smaller than 1 inch diameter: 

a. Flexible Elastomeric: 1 inch thick. 

b. Mineral-Fiber, Preformed Pipe: 1 inch thick. 

4. Liquid piping for heat pump applications 1 inch diameter and larger: 

a. Flexible Elastomeric: 1-1/2 inch thick. 

b. Mineral-Fiber, Preformed Pipe: 1-1/2 inch thick. 

3.17 OUTDOOR, ABOVEGROUND PIPING INSULATION SCHEDULE 

A. Refrigerant Suction and Hot-Gas Piping, Cooling-Only Systems: 

1. All Pipe Sizes: Insulation shall be one of the following: 

a. Flexible Elastomeric: 1 inch thick. 

b. Mineral-Fiber, Preformed Pipe: 1 inch thick. 
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B. Refrigerant Vapor and Liquid Piping, Heat Pump Systems: 

1. Vapor piping for heat pump applications smaller than 1-1/2 inches diameter:  

a. Flexible Elastomeric: 1-1/2 inches thick. 

b. Mineral-Fiber, Preformed Pipe: 1-1/2 inches thick. 

2. Vapor piping for heat pump applications 1-1/2 inches diameter and larger: 

a. Flexible Elastomeric: 2 inches thick. 

b. Mineral-Fiber, Preformed Pipe: 2 inches thick. 

3. Liquid piping for heat pump applications smaller than 1 inch diameter: 

a. Flexible Elastomeric: 1 inch thick. 

b. Mineral-Fiber, Preformed Pipe: 1 inch thick. 

4. Liquid piping for heat pump applications 1 inch diameter and larger: 

a. Flexible Elastomeric: 1-1/2 inch thick. 

b. Mineral-Fiber, Preformed Pipe: 1-1/2 inch thick. 

C. Refrigerant Flexible Connectors: 

1. Flexible Elastomeric: Thicknesses as specified for rigid piping. 

3.18 INDOOR FIELD-APPLIED PIPING JACKET SCHEDULE 

A. Piping, concealed: None. 

B. Piping, exposed: PVC, 20 mils thick. 

3.19 OUTDOOR FIELD-APPLIED PIPING JACKET SCHEDULE 

A. All Piping: Aluminum, Stucco Embossed: Thickness as follows: 

Outer Insulation Diame-
ter (Inches) 

Minimum Aluminum Jacket Thickness 
(Inch) 

Rigid Insulation Non-Rigid Insula-
tion (1) 

8 and Smaller 0.024 0.024 

Larger Than 8 Thru 11 0.024 0.024 

Larger Than 11 Thru 24 0.024 0.024 

Larger Than 24 Thru 36 0.024 0.032 

Larger Than 36 0.024 0.040 

(1) Non-rigid Insulation is defined as having a compressive strength of less than 15 psi. 

3.20 INDOOR DUCT INSULATION SCHEDULE 

A. Ducts Located Within Building Thermal Envelope: 

1. Minimum R-Value = R-4.2. 

2. Supply and Return Ducts: Mineral Fiber Blanket, 1-1/2 inches thick, 0.75 lb/cu. ft. 
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B. Ducts Located Within Building Outside Thermal Envelope: 

1. Minimum R-Value – R-8.0. 

2. Supply and Return Ducts: Mineral Fiber Blanket, 3 inches thick, 0.75 lb/cu. ft. 

3.21 OUTDOOR DUCT INSULATION SCHDULE. 

A. Minimum R-Value = R-8. 

B. Refer to article, Ductwork, for internal duct lining. Provide 2 inches thick internal duct 
lining where indicated on Drawings. 

3.22 INDOOR FIELD-APPLIED DUCT JACKET SCHEDULE 

A. Insulated ducts in concealed spaces: None. 

B. Insulated ducts in exposed unconditioned spaces: PVC, 20 mils thick. 
 
 
 

END OF SECTION 
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PART 1 - GENERAL  

1.1 SUMMARY 

A. The Requirements of General Conditions and Special Conditions apply to Work of this 
Section as if fully repeated herein. 

1.2 WORK INCLUDED 

A. Provide a complete working installation with all material and equipment as shown and 
specified. 

B. Provide submittals and shop drawings. 

C. Make electrical connections for equipment furnished as part of Work of other Sections. 

D. Include sealing and fireproofing of conduits and cables. 

E. Provide as-built drawings. 

1.3 QUALITY ASSURANCES 

A. Requirements of Regulatory Agencies: 

1. Nothing in the Contract Documents shall be construed to permit Work not 
conforming to applicable codes, laws, ordinances, rules or regulations. 

2. All installed or connected equipment shall be labeled or certified for its use by a 
nationally recognized testing laboratory. 

3. All materials and equipment shall be installed in accordance with manufacturer’s 
recommendations and in accordance with the National Electrical Contractors 
Association (NECA) Standard of Installation. 

1.4 PERMITS, FEES AND INSPECTIONS 

A. Contractor shall obtain all permits and arrange for Owner to pay required fees to any 
governmental agency or utility company having jurisdiction over the work of this Section. 
Inspections required by any local ordinances or utility companies during construction 
shall be arranged by the Contractor. 

B. All work and materials covered by these specifications and accompanying drawings shall 
at all times be subject to inspection by the Architect or his representative. Any material 
not in accordance with the plans and specifications, or not installed in a neat and 
workmanlike manner, shall, upon order from the Architect, be removed from the 
premises or corrective action taken within three (3) days; and if material in question has 
been installed, the entire expense for removing and reinstalling shall be borne by the 
Contractor. 

C. On completion of the work, satisfactory evidence shall be furnished to the Architect to 
show that all work has been installed in accordance with the Codes. 
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1.5 SPECIFICATIONS AND CONTRACT DRAWINGS 

A. Accuracy of data given herein and on the drawings is as exact as could be secured, but 
their extreme accuracy is not guaranteed. The drawings and specifications are for the 
assistance and guidance of the Contractor and exact locations, distances, levels, etc., 
will be governed by the construction and the Contractor shall accept same with this 
understanding. 

B. Layouts of equipment, accessories and wiring systems are diagrammatic (not pictorial 
and not exact), but shall be followed as closely as possible. Architectural, structural, 
mechanical, and other drawings shall be examined noting all conditions that may affect 
this work. Where connections to equipment provided by other divisions are shown on 
electrical drawings, refer to drawings of respective division for exact locations and 
electrical requirements of equipment. 

C. Report conflicting conditions to the Architect for adjustment before proceeding with work. 
Should Contractor proceed with work without reporting conflict(s), he does so on his own 
responsibility, and shall alter work if directed by the Architect, at his own expense. 

D. Right is reserved to make minor changes in locations of equipment and wiring systems 
shown, providing change is ordered before conduit runs and/or work directly connected 
to same Is Installed and no extra materials are required. 

E. Drawings and specifications may be superseded by later detail specification and detail 
drawings prepared by the Architect, and the Contractor shall conform to them and to 
such reasonable changes in the contract drawings as may be called for by these revised 
drawings without extra cost to the Owner. 

F. Contractor may request additional detail(s) and such shall be conformed to, without 
additional cost. Contractor may offer alternate detail(s), but such detail(s) shall be 
approved by Architect and authority having jurisdiction 

1.6 SUBMITTALS 

A. Submission Requirements 

1. Contractor is responsible for the scheduling of submittals in order to avoid 
detrimental impact to the construction schedule and to support the timely sequence 
of the Work. Allow a minimum of 15-working days for submittal review by the 
Engineer. Complex submittals or submittals which are not provided as complete 
packages may take longer than 15-working days for review. Contractor should 
allow time for potential rejection and re-submittal of submittals which are being 
offered as substitution to the specified products. 

2. Contractor shall review submittals for completeness, coordination and conflicts 
between subcontractors and other work in the Contract Documents. Submittals 
made by Contractor which are not thoroughly reviewed by the Contractor will be 
returned. Submittals which vary significantly from the Contract Documents and are 
not so identified prior to submission, will be returned to the Contractor without 
review. 
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3. Make submissions within following number of days from issuance of Notice to 
Proceed or Start Letter 

a. Items needed in initial stages of Work or requiring long lead-time for ordering: 
15 calendar days. 

b. All other items: 21 calendar days. 

4. Before submitting a shop drawing or any related material, Contractor shall: review 
each such submission for conformance with the means, methods, techniques, 
sequences, and operations of construction, and safety precautions and programs 
incidental thereto, all of which are the sole responsibility of the Contractor; approve 
each such submission before submitting it; and stamp each such submission 
before submitting it. Engineer shall assume that no shop drawing or related 
submittal comprises a variation unless the Contractor advises the Engineer 
otherwise via a written instrument which is acknowledged by the Engineer in 
writing. 

5. Engineer will check submittals for conformance with design concepts of project. 
Approval covers only such conformance. Effort will be made by Engineer to 
discover any errors, but responsibility for accuracy and correctness of all 
submittals shall be with the Contractor. 

6. Approval of submittals will be on a general basis only and shall not relieve the 
Contractor from their responsibility for proper fitting and construction of the Work, 
nor from furnishing materials and labor required by the Contract which may not be 
indicated on the submittals when approved. 

7. No portion of the work requiring submittals shall be commenced until the submittal 
for that portion of the work has been approved by Engineer. All such portions of 
work shall be in accordance with the approved submittal.  Any work performed 
without approved submittals will be done so at the Contractor's own risk. Work 
found not to be in compliance with the approved submittals shall be removed and 
corrected at the Contractor's own expense. 

8. Number of Copies Required - Contractor shall submit following number of copies: 

a. Shop Drawings: 1-electronic copy in PDF format. 

b. Product Data/Material Lists: 1-electronic copy in PDF format. 

c. Samples: As specifically indicated in pertinent specification section. 

d. Substitution Request: 1-copy in PDF format 

9. Submittals shall include (where applicable): 

a. Date and revision dates. 

b. Project title and number. 

c. The names of Architect, Engineer, Contractor, Subcontractor and supplier or 
manufacturer. 

d. Identification of product or material. 

e. Relation to adjacent structure or material. 

f. Field dimensions, clearly identified as such. 

g. Specification section number. 

h. A blank space for Engineer's stamp. 
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i. Contractor's stamp on each, initialed or signed, certifying that submittal was 
reviewed, field measurements have been verified and submittal is in 
compliance with the applicable specification section and the overall Contract 
Documents. 

10. Incomplete, inaccurate or non-complying submittals requiring revisions, re-
submittal and additional review time, shall not be considered as a basis for 
Contract time extension. 

11. Two reviews will be made for each submittal.  Additional reviews will be charged 
to the Contractor.  A rejection of a submittal or review of a partially presented 
submittal constitutes one submittal review.  Incomplete submittals, such as product 
data submitted without required shop drawings, will be returned without review. 

B. Required Submittals 

1. Various specification sections may state additional information to be submitted. 

2. Submittals are required for all equipment and low voltage/control systems even 
though the submitted material may be exactly as specified in the Project Manual. 

3. Electrical Materials Submittal: 

a. Submit product data only for materials that are being substituted.  Product 
data is not required for materials that are being provided as specified. 

b. Electrical materials include raceway, boxes, supports, finish material, etc. 

4. Electrical Equipment Submittal: 

a. Submit product data for all equipment. 

b. Electrical equipment includes panelboards, underground pullboxes, etc. 

5. Low Voltage and Control Systems Submittals: 

a. Provide product data for each item in the system. 

b. Provide shop drawings for each system. 

c. Low voltage and control systems include fire alarm. 

C. Product Data 

1. Manufacturer's Standard Schematic Drawings: 

a. Modify drawings to delete information which is not applicable to the Project. 

b. Supplement standard information to provide additional information which is 
applicable to the Project. 

2. Manufacturer's catalog sheets, brochures, diagrams, schedules, performance 
charts, illustrations and other standard descriptive data. 

a. Clearly mark each copy to identify pertinent materials, products or models. 
Mark out or remove all extraneous information. 

b. Show dimensions and clearances required. 

c. Show performance characteristics and capacities. 

d. Show wiring diagrams and controls. 

D. Shop Drawings 
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1. Submit shop drawings as a copy of the original set maintained by the Contractor. 
Shop drawings are to include the name of the project, the name of Contractor and 
are to be numbered consecutively. Provide legible and complete copies in every 
respect. Provide quantity as described below. Do not reproduce bid document 
drawings in lieu of Contractor or subcontractor produced shop drawings. 

2. Contract documents define the general scope of work.  Contractor’s submittal shall 
not be a duplication of the contract drawings, but shall be a result of site and 
system investigation and shall show all the work required.  Do not reproduce bid 
document drawings in lieu of Contractor or subcontractor produced shop drawings.   

3. If shop drawings show variations from Contract requirements because of standard 
shop practice or other reason, make specific mention of such variations in letter of 
transmittal, as well as on drawings, in order that (if acceptable) suitable action may 
be taken for proper adjustment of the Contract Documents. Unless specific 
changes have been noted and approved, no deviations from Contract Documents 
will be accepted. 

4. If the shop drawings are accepted or rejected, all reviewed and stamped copies 
will be distributed to all parties. If corrections are required, the Contractor is 
responsible for making the necessary corrections and re-submitting the shop 
drawings in a timely fashion as to not affect the project schedule. The Contractor 
must secure final acceptance prior to commencing work involved. 

E. Substitutions 

1. Engineer's Approval Required: 

a. Contract is based on materials, equipment and methods described in 
Contract Documents. Substitutions will not be reviewed and approved prior 
to the award of the contract. 

b. Engineer will consider proposals during the submittal process for substitution 
of materials, equipment and methods only when such proposals are 
accompanied by full and complete technical data and all other information 
required by Engineer to evaluate proposed substitution. Substitution shall be 
submitted with completed Substitution Request Form. 

c. Do not substitute materials, equipment or methods unless such substitution 
has been specifically approved for this work by Engineer. 

2. "Or Equal": Whenever, in Contract Documents, any material, process or specified 
patent or proprietary name and/or by name of manufacturer is indicated, such 
name shall be deemed to be used for purpose of facilitating description of material 
and/or process desired, and shall be deemed to be followed by the words "or 
equal", or “accepted equal”, and Contractor may offer any material or process 
which shall be equal in every respect to that so indicated or specified; provided, 
however, that if material, process or article offered by Contractor is not, in opinion 
of Architect, equal in every respect to that specified, then Contractor must furnish 
material, process or article specified or one that in opinion of Engineer is equal 
thereof in every respect. 

3. “No Substitutions”: Items indicated as “No Substitutions” must be provided as 
specified and no alternates will be allowed. These items are required either due to 
District standards by the Board or to match materials recently installed by others. 
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4. Coordination: Approval of substitution shall not relieve Contractor from 
responsibility for compliance with all requirements of Drawings and Project 
Manual, and Contractor shall be responsible at his own expense for any changes 
in other parts of his own work or work of others which may be caused by approved 
substitution. 

5. DSA Approval: Substitutions of certain items may cause such items to require a 
Deferred Approval by DSA. Should a DSA Deferred Approval be required, the 
Contractor shall provide all information and documents necessary to complete the 
Deferred Approval process without any additional costs to the Owner, including 
engineering, calculation and modification of substitute products. 

1.7 OPERATION AND MAINTENANCE MANUALS 

A. General: Contractor shall incorporate in Maintenance/Operation Manual(s) all brochures, 
manufacturer's catalogs and written instructions for equipment and materials needing 
regular care or maintenance and other items as required elsewhere in project 
documents. Prepare all such manuals in durable plastic loose leaf binders size to 
accommodate 8-1/2 x 11 sheets with following minimum data: 

1. Identification on or readable through, front cover stating general nature of manual. 

2. Neatly typewritten index of all contents. 

3. Site plan and building plans indicating location of equipment referenced (reduced 
scale). 

4. Complete instructions regarding operation, maintenance, replacement instructions 
and programming instructions of all equipment involved. 

5. Complete nomenclature of all replaceable parts, their part numbers, current cost 
and name and address of nearest vendor of parts. 

6. Copy of all guarantees and warranties issued, in a separate binder as specified in 
this section. 

7. Copy of approved shop drawings (reduced scale) with all data concerning changes 
made during construction. 

B. Extraneous Data: 

1. Where contents of manuals include manufacturer's catalog pages, clearly indicate 
precise items included in the Project installation and delete, or otherwise clearly 
indicate, all manufacturer's data with which the Project installation is not 
concerned. 

C. Materials shall be organized in a logical and consistent manner, by specification section 
number, with separating tabs clearly marked. 

D. Data shall be provided for: 

1. Panelboards 

2. Fire Alarm System 
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E. In addition to the requirements above, contractor shall provide final programming 
information to District on disk for all systems requiring programming. 

1.8 RECORD DRAWINGS (AS-BUILTS) 

A. At time of installation, installed locations of all underground work shall be recorded on 
prints by Contractor, and reviewed with Inspector. Record drawings are to be maintained 
and adjusted on a daily basis by the Contractor. 

B. All information entered on drawings copy shall be neat, legible and emphasized by 
drawing "clouds" around changed items. Changes shall be made in an accurate manner 
by a qualified draftsperson acceptable to Architect. Completed Record Drawings shall 
be signed by the Contractor. 

C. Locate and dimension all major equipment and underground work, including stubs and 
pullboxes. Provide dimensions from curbs, foundations, or other permanent landmarks. 

D. All symbols and designations used in preparing record drawings shall match those used 
in the Contract Drawings. 

E. Record drawing shall be up-dated monthly. 

F. Record drawing signoff: 

1. At such time that the underground work has been completed, all the contractors 
and sub contractors notes, sketch and miscellaneous drawings documenting 
installed locations not currently part of the ongoing record drawing set shall be 
transferred. These updates shall be reviewed for accuracy by the inspector of 
record and architect. Once all corrections have been completed the inspector shall 
sign and date the record set coversheet noting it as acceptance of the underground 
phase of record drawings. 

2. At project completion, the record drawings shall be submitted by the contractor for 
project inspector and architect review and comment. These will be returned to the 
contractor for revisions. Once all corrections have been completed the inspector 
shall sign and date the record set coversheet noting it as acceptance of the 
completed record drawings. The original record drawings are to be resubmitted to 
the architect along with a scanned electronic file set in PDF format with file names 
matching the drawing titles. 

1.9 GUARANTEES 

A. Standard Guarantee: Provide individual as well as overall guarantees for all work 
executed under this Contract or any extra work to be absolutely free of all defects of 
workmanship and materials for a period of two years from the date of filing of notice of 
completion and acceptance by Owner. Repair and make good all such defects and repair 
any damage to other work caused thereby which may occur during same period at no 
cost to the owner. 

B. Indicate on Guarantee Form specific provisions required by individual specification 
sections. List all special requirements, extended periods, bonding, etc. 
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C. Additional Guarantees: Provide additional guarantees (in excess of year(s) required by 
Standard Guarantee) where specifically required by pertinent Specification Sections. 

D. Binder: Provide a binder with all guarantees placed in the order in which they occur in 
the project manual. Include an Index of Guarantees listing each specification section, 
specific items covered and length of guarantee for each item. 

1.10 SITE EXAMINATION AND CONDITIONS 

A. Examine site; verify dimensions and locations against Drawings and become informed 
of all conditions under which Work is to be done before submitting proposals. 

B. Where signal systems exist, and services of other firms are required, Contractor shall 
instruct those firms to investigate existing systems and determine labor and materials 
needed to add devices or modify systems. 

C. Where new conduits are to be run underground at existing sites, contractor shall visit site 
prior to bidding and walk routes of new underground conduits, note areas of concrete 
and asphalt being crossed, and include in bid all costs for cutting and patching. 

D. Where existing conduits are shown, their location is diagrammatic and their exact 
location may not be known. 

E. No allowances shall subsequently be made in Contractor’s behalf for any extra expense 
to which he or his “subs” may be put due to failure or neglect to discover conditions 
affecting the work. 

1.11 UNDERGROUND UTILITIES: 

A. Existing underground utilities, services, circuits, piping, irrigation piping, etc., are present, 
but their exact locations are not known. Contractor shall locate and protect before 
trenching or excavating in any area. Consult utility companies, “as-built drawings” and 
Owner’s maintenance personnel for location of existing underground work. If existing 
piping or utilities are damaged during construction. Contractor shall repair immediately 
at own expense. New underground work shall be modified as necessary to conform to 
existing conditions. 

1.12 CLEANING AND CLEANUP 

A. After all work has been accomplished such as sanding, painting, etc., lighting fixtures, 
panelboards, and switchboards shall be cleaned to remove all dust, dirt, grease, paint, 
or other marks. All electrical equipment shall be left in a clean condition inside and out, 
satisfactory to the Architect. Keep buildings and premises free from accumulated waste 
materials, rubbish, and debris resulting from work herein, and, 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 the site. 
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1.13 PROTECTION 

A. The Contractor shall protect from damage during construction the work and materials of 
other trades as well as the electrical work and material. Electrical equipment stored and 
installed on the job site shall be protected from dust, water, or any other damage. 

1.14 WORKING SPACE 

A. Adequate working space shall be provided around electrical equipment in strict 
compliance with the Codes. In general, provide 6'6" of headroom and 36" minimum clear 
work space in front of switchboards, panelboards, transformers, disconnect switches and 
controls for 120/208 volts and 42" for 277/480 volts. Carefully coordinate locations and 
orientation of electrical equipment with other divisions to ensure that working space will 
be clear of piping, conduits, and equipment provided by others. 

1.15 COOPERATION AND COORDINATION 

A. Cooperate and coordinate with other crafts in putting the installation in place at a time 
when the space required by this installation is accessible.  Work done without regard to 
other crafts shall be moved at the Contractor’s expense. 

1.16 INSPECTION 

A. The Contractor shall cooperate with the Architect and shall provide assistance at all times 
for the inspection of the electrical work performed under this contract. He shall remove 
covers, operate machinery, or perform any reasonable work which, in the opinion of the 
Engineer, will be necessary to determine the quality and adequacy of the work. 

1.17 MANUFACTURER’S DIRECTIONS 

A. Follow manufacturer's directions where these directions cover points not included on the 
drawings or in the specifications. When equipment is provided by other divisions, obtain 
directions from respective supplier. 

1.18 WORKMANSHIP 

A. Good workmanship shall be evidenced in the installation of all electrical materials and 
equipment. Equipment shall be level, plumb and true with the structure and other 
equipment. All materials shall be firmly secured in place and adequately supported and 
permanent. The recommendations of the National Electrical Contractors Association 
Standard of installation shall be followed except where otherwise specifically directed. 

1.19 OPERATING TEST 

A. After the installation is complete, and at such time as the Engineer and other authorities 
having jurisdiction may request, the Contractor shall conduct an operating test for 
approval. 



ELECTRICAL WORK 
SECTION 26 0000 
R231571X00 
 

10 

 
 

 
 

  
  

 
 

 
 

  
  

 
 

 
 

 
 

 
 

 

PART 2 - PRODUCTS 

2.1 NOT USED 

PART 3 - EXECUTION 

3.1 GENERAL 

A. Manufacturer's Directions:  Follow manufacturer's directions where manufacturers of 
articles used furnish directions covering points not specified or shown. 

B. All Work shall be done in orderly, workmanlike manner and present neat appearing 
installation when completed. 

C. Provide metal backing plates, anchor plates, and similar items that are required for 
anchorage for the Work of this Section; securely weld or bolt to metal framing.  Wood 
blocking or backing will not be permitted in combination with metal framing. 

D. Equipment:  Accurately set and level, neatly place support and anchor properly.  
Anchorage shall conform to the requirements of California Building Code.  No allowance 
will be made for negligence to foresee means of placing, installing or supporting 
equipment in position. 

E. Electrical products shall be anchored and fastened to building elements and finishes as 
follows: 

1. Concrete Structural Elements:  Provide expansion anchors and powder actuated 
anchors. 

2. Steel Structural Elements:  Provide beam clamps and spring steel clips. 

3. Concrete Surfaces:  Provide expansion anchors. 

4. Solid Masonry Walls:  Provide expansion anchors. 

5. Sheet Metal:  Provide sheet metal screws. 

6. Wood Elements:  Provide wood screws. 

F. All wiring shall be installed in conduit, unless specifically shown otherwise on plans. 

3.2 TESTING AND ADJUSTING 

A. Furnish all labor and test equipment required for the Work of this Division.  Testing work 
is defined as that work necessary to establish that equipment has been properly 
assembled, connected, and checked to verify that intent and purpose of Drawings, 
manufacturer's instruction manuals, and directions of Architect have been accomplished 
in satisfactory manner. 

B. Test each individual circuit at panel with equipment connected for proper operation. 
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PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes building wire and cable, wiring connectors and connections. 

1.2 REFERENCES 

A. International Electrical Testing Association: 

1. NETA ATS - Acceptance Testing Specifications for Electrical Power Distribution 
Equipment and Systems. 

B. National Fire Protection Association: 

1. NFPA 70 - National Electrical Code with California Amendments. 

2. NFPA 262 - Standard Method of Test for Flame Travel and Smoke of Wires and 
Cables for Use in Air-Handling Spaces. 

C. Underwriters Laboratories, Inc.: 

1. UL 1277 - Standard for Safety for Electrical Power and Control Tray Cables with 
Optional Optical-Fiber Members. 

1.3 SYSTEM DESCRIPTION 

A. Product Requirements: Provide products as follows: 

1. All wiring shall be copper. 

2. All wiring shall be installed in raceway. 

3. Solid conductor for feeders and branch circuits 10 AWG and smaller. 

4. Stranded conductors for control circuits. 

5. Conductor not smaller than 12 AWG for power and lighting circuits. 

6. Conductor not smaller than 14 AWG for control circuits. 

7. Increase wire size in branch circuits to limit voltage drop to a maximum of 3 
percent. 

8. 10 AWG conductors for 20 ampere or larger as designated on plans for 120 volt 
branch circuit home runs longer than 75 feet.   

9. 10 AWG conductors for 20 ampere or larger as designated on plans for 277 volt 
branch circuit home runs longer than 200 feet. 

B. Wiring Methods: Provide the following wiring methods: 
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1. Concealed Dry Interior Locations: Use only building wire, Type THHN/THWN-2 
insulation, in raceway.  

2. Exposed Dry Interior Locations: Use only building wire, Type THHN/THWN-2 
insulation, in raceway. 

3. Above Accessible Ceilings: Use only building wire, Type THHN/THWN-2 
insulation, in raceway. 

4. Wet or Damp Interior Locations: Use only building wire, Type THHN/THWN-2 
insulation, in raceway. 

5. Exterior Locations: Use only building wire, Type XHHW-2 insulation, in raceway. 

6. Underground Locations: Use only building wire, Type XHHW-2 insulation, in 
raceway. 

1.4 DESIGN REQUIREMENTS 

A. Conductor sizes are based on copper. 

1.5 SUBMITTALS 

A. Refer to 26 0000. 

1.6 QUALITY ASSURANCE 

A. Provide wiring materials located in plenums with peak optical density not greater than 
0.5, average optical density not greater than 0.15, and flame spread not greater than 5 
feet when tested in accordance with NFPA 262. 

B. Perform Work in accordance with State, Municipality, Highways, and Public Work's 
standard. 

C. Maintain one copy of each document on site. 

1.7 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this section 
with minimum three years documented experience. 

1.8 FIELD MEASUREMENTS 

A. Verify field measurements are as indicated on Drawings. 

1.9 COORDINATION 

A. Where wire and cable destination is indicated and routing is not shown, determine 
routing and lengths required. 

B. Wire and cable routing indicated is approximate unless dimensioned.  
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C. Determine required separation between wire, cable and other work.  Determine cable 
routing to avoid interference with other work. 

PART 2 - PRODUCTS 

2.1 BUILDING WIRE 

A. Product Description: Single conductor insulated wire. 

B. Conductor: Copper. 

C. Insulation Voltage Rating: 600 volts. 

D. Insulation Temperature Rating: 75 or 90 degrees C. 

E. Insulation Material: Thermoplastic. 

2.2 PLASTIC TAPE: 

A. Black 7 mil thick general purpose electrical tape, Scotch 33 plus or equal. 

2.3 INSULATING RESIN: 

A. Use two part liquid epoxy resin with resin and catalyst in premeasured, sealed mixing 
pouch.  Scotchcast 4 or equivalent. 

2.4 REDUCING ADAPTERS: 

A. Burndy, Thomas and Betts or approved equal. 

2.5 TERMINATIONS 

A. Terminal Lugs for Wires 6 AWG and Smaller: Solderless, compression type copper. 

B. Lugs for Wires 4 AWG and Larger: Color keyed, compression type copper, with insulating 
sealing collars. 

2.6 SPLICES: 

A. #10 and smaller, including fixture taps - pre-insulated coiled-spring type connectors, 3M 
Scotchloks, T&B Piggys, or equal. 

B. #8 to #4, Split bolt service connectors, T&B locktite, Burndy Servit, or equal, insulated 
with Scotch #88, Okoweld four purpose tape, or equal. 

C. #2 and larger, bolted pressure connectors, OZ ST, Burndy OKLIP, or equal, insulated 
with "Scotchfill" and Scotch #88 or Okoweld four purpose tape. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify interior of building has been protected from weather. 

B. Verify mechanical work likely to damage wire and cable has been completed. 

C. Verify raceway installation is complete and supported. 

3.2 PREPARATION 

A. Completely and thoroughly swab raceway before installing wire. 

3.3 EXISTING WORK 

A. Remove exposed abandoned wire and cable, including abandoned wire and cable above 
accessible ceiling finishes. Patch surfaces where removed cables pass through building 
finishes. 

B. Disconnect abandoned circuits and remove circuit wire and cable. Remove abandoned 
boxes when wire and cable servicing boxes is abandoned and removed. Install blank 
cover for abandoned boxes not removed. 

C. Provide access to existing wiring connections remaining active and requiring access. 
Modify installation or install access panel. 

D. Extend existing circuits using materials and methods as specified. 

3.4 INSTALLATION 

A. Route wire and cable to meet Project conditions. 

1. Wire and cable routing indicated is approximate unless dimensioned.  

2. Where wire and cable destination is indicated and routing is not shown, determine 
exact routing and lengths required.  

3. Include wire and cable of lengths required to install connected devices within 10 ft. 
of location shown. 

B. Neatly train and lace wiring inside boxes, equipment, and panelboards. 

C. Identify and color code wire and cable. Identify each conductor with its circuit number or 
other designation indicated. 

D. Special Techniques--Building Wire in Raceway: 

1. Pull conductors into raceway at same time. 

2. Install building wire 4 AWG and larger with pulling equipment. 
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3. Use suitable cable fittings and connectors. 

E. Special Techniques - Wiring Connections: 

1. Clean conductor surfaces before installing lugs and connectors. 

2. Make splices, taps, and terminations to carry full ampacity of conductors with no 
perceptible temperature rise. 

3. Tape uninsulated conductors and connectors with electrical tape to 150 percent of 
insulation rating of conductor. 

4. Install bolted pressure connectors for copper conductor splices and taps, 2 AWG 
and larger. 

5. Install split bolt connectors with for copper conductor splices and taps, 8 AWG to 
4 AWG. 

6. Install insulated spring wire connectors with plastic caps for copper conductor 
splices and taps, 10 AWG and smaller. 

7. Install suitable reducing connectors or mechanical connector adaptors for 
connecting aluminum conductors to copper conductors. 

8. Encapsulate below grade splices at outlet, pull and junction boxes with specified 
insulating resin kits. Make all splices watertight.   

9. Install waterproof wire connectors with plastic caps for copper conductor splices 
and taps, 10 AWG and smaller in outdoor or wet locations.   

10. Where oversized cables are used to accommodate voltage drop, whether a single 
or parallel feeder, provide appropriate reducing adapter and conductors for 
termination.   

F. Install stranded conductors for branch circuits 10 AWG and smaller. Install crimp on fork 
terminals for device terminations. Do not place bare stranded conductors directly under 
screws. 

G. Install terminal lugs on ends of 600 volt wires unless lugs are furnished on connected 
device, such as circuit breakers. 

H. Size lugs in accordance with manufacturer's recommendations terminating wire sizes. 
Install 2-hole type lugs to connect wires 4 AWG and larger to copper bus bars. 

I. For terminal lugs fastened together such as on motors, transformers, and other 
apparatus, or when space between studs is small enough that lugs can turn and touch 
each other, insulate for dielectric strength of 2-1/2 times normal potential of circuit. 

3.5 WIRE COLOR 

A. General: 

1. For wire sizes 10 AWG and smaller, install wire colors in accordance with the 
following: 
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a. Black and red for single phase circuits at 120/240 volts. 

b. Black, red, and blue for circuits at 120/208 volts single or three phase. 

c. Orange, brown, and yellow for circuits at 277/480 volts single or three phase. 

2. For wire sizes 8 AWG and larger, identify wire with colored tape at terminals, 
splices and boxes. Colors are as follows: 

a. Black and red for single phase circuits at 120/240 volts. 

b. Black, red, and blue for circuits at 120/208 volts single or three phase. 

c. Orange, brown, and yellow for circuits at 277/480 volts single or three phase. 

B. Neutral Conductors: White. When two or more neutrals are located in one conduit, 
individually identify each with proper circuit number. 

C. Branch Circuit Conductors: Install three or four wire home runs with each phase uniquely 
color coded. 

D. Feeder Circuit Conductors: Uniquely color code each phase. 

E. Ground Conductors: 

1. For 6 AWG and smaller: Green. 

2. For 4 AWG and larger: Identify with green tape at both ends and visible points 
including junction boxes. 

3.6 FIELD QUALITY CONTROL 

A. Inspect and test in accordance with NETA ATS, except Section 4. 

B. Perform inspections and tests listed in NETA ATS, Section 7.3.2. 
 
 
 
 

- END OF SECTION - 
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PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Wire. 

2. Mechanical connectors. 

1.2 REFERENCES 

A. Institute of Electrical and Electronics Engineers: 

1. IEEE 142 - Recommended Practice for Grounding of Industrial and Commercial 
Power Systems. 

2. IEEE 1100 - Recommended Practice for Powering and Grounding Electronic 
Equipment. 

B. International Electrical Testing Association: 

1. NETA ATS - Acceptance Testing Specifications for Electrical Power Distribution 
Equipment and Systems. 

C. National Fire Protection Association: 

1. NFPA 70 - National Electrical Code, with California Amendments. 

1.3 SYSTEM DESCRIPTION 

A. Grounding systems use the following elements as grounding electrodes: 

1. Metal underground water pipe. 

2. Metal building frame. 

1.4 PERFORMANCE REQUIREMENTS 

A. Grounding System Resistance: 25 ohms maximum. 

1.5 QUALITY ASSURANCE 

A. Provide grounding materials conforming to requirements of NEC, IEEE 142, and UL 
labeled. 

B. Perform Work in accordance with State, Municipality, Highways, and Public Work's 
standard. 

C. Maintain one copy of each document on site. 
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1.6 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing Products specified in this section 
with minimum three years documented experience. 

B. Installer: Company specializing in performing work of this section with minimum 3 years 
documented experience. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Accept materials on site in original factory packaging, labeled with manufacturer's 
identification. 

B. Protect from weather and construction traffic, dirt, water, chemical, and mechanical 
damage, by storing in original packaging. 

C. Do not deliver items to project before time of installation. Limit shipment of bulk and 
multiple-use materials to quantities needed for immediate installation. 

PART 2 - PRODUCTS 

2.1 WIRE 

A. Material: Stranded copper. 

B. Grounding Electrode Conductor: Copper conductor insulated. 

C. Bonding Conductor: Copper conductor insulated. 

2.2 MECHANICAL CONNECTORS 

A. Description: Bronze connectors, suitable for grounding and bonding applications, in 
configurations required for particular installation. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Remove paint, rust, mill oils, surface contaminants at connection points. 

3.2 EXISTING WORK 

A. Modify existing grounding system to maintain continuity to accommodate renovations. 

B. Extend existing grounding system using materials and methods as specified. 
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3.3 INSTALLATION 

A. Install in accordance with IEEE 142 and 1100. 

B. Accomplish grounding of electrical system by using insulated grounding conductor 
installed with feeders and branch circuit conductors in conduits. Size grounding 
conductors in accordance with NEC. Install from grounding bus of serving panel to 
ground bus of served panel, grounding screw of receptacles, lighting fixture housing, 
light switch outlet boxes or metal enclosures of service equipment. Ground conduits by 
means of grounding bushings on terminations at panelboards with installed number 12 
conductor to grounding bus. 

C. Permanently ground entire light and power system in accordance with NEC, including 
service equipment, distribution panels, lighting panelboards, switch and starter 
enclosures, motor frames, grounding type receptacles, and other exposed non-current 
carrying metal parts of electrical equipment. 

D. Grounding electrodes and connections to building water and gas mains or building 
structural steel shall have insulated conductors run in conduit directly to service ground 
bus separate from any other grounding conductor. 

E. Install grounding and bonding conductors concealed from view. 

F. Equipment Grounding Conductor: Install separate, insulated conductor within each 
feeder and branch circuit raceway. Terminate each end on suitable lug, bus, or bushing. 

G. All grounding type receptacles shall have grounding contact connected to a grounding 
conductor. Grounding conductor may be code size green insulated copper conductor 
installed in circuit raceway or may be metallic raceway. If metallic raceway is used as 
grounding conductor, a green insulated copper conductor must connect receptacle 
grounding contact to lug or screw terminal in outlet box or to grounding bushing at 
raceway. Isolated grounding type receptacles shall have code sized green insulated 
copper conductor installed in circuit raceway. 

H. Connect to site grounding system. 

I. Install continuous grounding using underground cold water system and building steel as 
grounding electrode. Where water piping is not available, install artificial station ground 
by means of driven rods or buried electrodes. 

J. Install branch circuits feeding isolated ground receptacles with separate insulated 
grounding conductor, connected only at isolated ground receptacle, ground terminals, 
and at ground bus of serving panel. 

K. Grounding electrical system using continuous metal raceway system enclosing circuit 
conductors in accordance with NEC. 

L. Permanently attach equipment and grounding conductors prior to energizing equipment. 
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3.4 FIELD QUALITY CONTROL 

A. Inspect and test in accordance with NETA ATS, except Section 4. 

B. Grounding and Bonding: Perform inspections and tests listed in NETA ATS, Section 
7.13. 

C. Perform ground resistance testing in accordance with IEEE 142. 

D. Perform leakage current tests in accordance with NFPA 99. 

E. Perform continuity testing in accordance with IEEE 142. 

F. When improper grounding is found on receptacles, check receptacles in entire project 
and correct. Perform retest. 

 
 
 
 

- END OF SECTION - 
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PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Conduit supports. 

2. Formed steel channel. 

3. Spring steel clips. 

4. Sleeves. 

5. Mechanical sleeve seals. 

6. Firestopping relating to electrical work. 

7. Firestopping accessories. 

8. Equipment bases and supports. 

1.2 REFERENCES 

A. ASTM International: 

1. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building 
Materials. 

2. ASTM E119 - Standard Test Methods for Fire Tests of Building Construction and 
Materials. 

3. ASTM E814 - Standard Test Method for Fire Tests of Through-Penetration Fire 
Stops. 

4. ASTM E1966 - Standard Test Method for Fire-Resistive Joint Systems. 

B. FM Global: 

1. FM - Approval Guide, A Guide to Equipment, Materials & Services Approved by 
Factory Mutual Research for Property Conservation. 

C. National Fire Protection Association: 

1. NFPA 70 - National Electrical Code with California Amendments. 

D. Underwriters Laboratories Inc.: 

1. UL 263 - Fire Tests of Building Construction and Materials. 

2. UL 723 - Tests for Surface Burning Characteristics of Building Materials. 

3. UL 1479 - Fire Tests of Through-Penetration Firestops. 

4. UL 2079 - Tests for Fire Resistance of Building Joint Systems. 

5. UL - Fire Resistance Directory. 



HANGERS AND 
SUPPORTS FOR 
ELECTRICAL SYSTEMS 
SECTION 26 0529 
R231571X00 
 

2 

 
 

 
 

 
 

 
 

  
  

 
 

 
 

  
  

 
 

 
 

 
 

 

 
 

1.3 DEFINITIONS 

A. Firestopping (Through-Penetration Protection System): Sealing or stuffing material or 
assembly placed in spaces between and penetrations through building materials to 
arrest movement of fire, smoke, heat, and hot gases through fire rated construction. 

1.4 SYSTEM DESCRIPTION 

A. Firestopping Materials: ASTM E119, ASTM E814, UL 263, UL 1479, to achieve fire 
ratings of adjacent construction in accordance with FM and UL Design Numbers noted 
on Drawings. 

B. Firestop interruptions to fire rated assemblies, materials, and components. 

1.5 PERFORMANCE REQUIREMENTS 

A. Firestopping: Conform to applicable code, FM, and UL for fire resistance ratings and 
surface burning characteristics. 

B. Firestopping: Provide certificate of compliance from authority having jurisdiction 
indicating approval of materials used. 

1.6 QUALITY ASSURANCE 

A. Through Penetration Firestopping of Fire Rated Assemblies: UL 1479 or ASTM E814 
with 0.10-inch water gage minimum positive pressure differential to achieve fire F-
Ratings and temperature T-Ratings as indicated on Drawings, but not less than 1-hour. 

1. Wall Penetrations: Fire F-Ratings as indicated on Drawings, but not less than 1-
hour. 

2. Floor and Roof Penetrations: Fire F-Ratings and temperature T-Ratings as 
indicated on Drawings, but not less than 1-hour. 

a. Floor Penetrations Within Wall Cavities: T-Rating is not required. 

B. Through Penetration Firestopping of Non-Fire Rated Floor and Roof Assemblies: 
Materials to resist free passage of flame and products of combustion. 

1. Noncombustible Penetrating Items: Noncombustible materials for penetrating 
items connecting maximum of three stories. 

2. Penetrating Items: Materials approved by authorities having jurisdiction for 
penetrating items connecting maximum of two stories. 

C. Fire Resistant Joints in Fire Rated Floor, Roof, and Wall Assemblies: ASTM E1966 or 
UL 2079 to achieve fire resistant rating as indicated on Drawings for assembly in which 
joint is installed. 
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D. Fire Resistant Joints Between Floor Slabs and Exterior Walls: ASTM E119 with 0.10-
inch water gage minimum positive pressure differential to achieve fire resistant rating as 
indicated on Drawings for floor assembly. 

E. Surface Burning Characteristics: Maximum 25/450 flame spread/smoke developed index 
when tested in accordance with ASTM E84. 

F. Perform Work in accordance with State, Municipality, Highways, and Public Work's 
standard. 

G. Maintain one copy of each document on site. 

1.7 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing Products specified in this section 
with minimum three years documented experience. 

B. Installer: Company specializing in performing work of this section with minimum 3 years 
documented experience. 

1.8 PRE-INSTALLATION MEETINGS 

A. Convene minimum one week prior to commencing work of this section. 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Accept materials on site in original factory packaging, labeled with manufacturer's 
identification. 

B. Protect from weather and construction traffic, dirt, water, chemical, and mechanical 
damage, by storing in original packaging. 

1.10 ENVIRONMENTAL REQUIREMENTS 

A. Do not apply firestopping materials when temperature of substrate material and ambient 
air is below 60 degrees F. 

B. Maintain this minimum temperature before, during, and for minimum 3 days after 
installation of firestopping materials. 

C. Provide ventilation in areas to receive solvent cured materials. 

PART 2 - PRODUCTS 

2.1 CONDUIT SUPPORTS 

A. Hanger Rods: Threaded high tensile strength galvanized carbon steel with free running 
threads. 
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B. Beam Clamps: Malleable Iron, with tapered hole in base and back to accept either bolt 
or hanger rod. Set screw: hardened steel. 

C. Conduit clamps for trapeze hangers: Galvanized steel, notched to fit trapeze with single 
bolt to tighten. 

D. Conduit clamps - general purpose: One-hole malleable iron for surface mounted 
conduits. 

E. Cable Ties: High strength nylon temperature rated to 185 degrees F. Self-locking. 

2.2 FORMED STEEL CHANNEL 

A. Product Description: Galvanized 12 gage thick steel.  

2.3 SPRING STEEL CLIPS 

A. Product Description: Mounting hole and screw closure. 

2.4 SLEEVES 

A. Sleeves for Through Non-fire Rated Floors: 18 gage thick galvanized steel. 

B. Sleeves for Through Non-fire Rated Beams, Walls, Footings, and Potentially Wet Floors: 
Steel pipe or 18 gage thick galvanized steel. 

C. Sleeves for Through Fire Rated and Fire Resistive Floors and Walls, and Fire Proofing: 
Prefabricated fire rated sleeves including seals, UL listed. 

D. Fire-stopping Insulation: Glass fiber type, non-combustible. 

2.5 MECHANICAL SLEEVE SEALS 

A. Product Description: Modular mechanical type, consisting of interlocking synthetic rubber 
links shaped to continuously fill annular space between object and sleeve, connected 
with bolts and pressure plates causing rubber sealing elements to expand when 
tightened, providing watertight seal and electrical insulation. 

2.6 FIRESTOPPING 

A. Product Description: Different types of products by multiple manufacturers are 
acceptable as required to meet specified system description and performance 
requirements; provide only one type for each similar application. 

1. Silicone Firestopping Elastomeric Firestopping: Single component silicone 
elastomeric compound and compatible silicone sealant. 

2. Foam Firestopping Compounds: Single component foam compound. 

3. Formulated Firestopping Compound of Incombustible Fibers: Formulated 
compound mixed with incombustible non-asbestos fibers. 
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4. Fiber Stuffing and Sealant Firestopping: Composite of mineral fiber stuffing 
insulation with silicone elastomer for smoke stopping. 

5. Mechanical Firestopping Device with Fillers: Mechanical device with incombustible 
fillers and silicone elastomer, covered with sheet stainless steel jacket, joined with 
collars, penetration sealed with flanged stops. 

6. Intumescent Firestopping: Intumescent putty compound which expands on 
exposure to surface heat gain. 

7. Firestop Pillows: Formed mineral fiber pillows. 

B. Color: Dark gray. 

2.7 FIRESTOPPING ACCESSORIES 

A. Primer: Type recommended by firestopping manufacturer for specific substrate surfaces 
and suitable for required fire ratings. 

B. Dam Material: Permanent: 

1. Mineral fiberboard. 

2. Mineral fiber matting. 

3. Sheet metal. 

4. Plywood or particle board. 

5. Alumina silicate fire board. 

C. Installation Accessories: Provide clips, collars, fasteners, temporary stops or dams, and 
other devices required to position and retain materials in place. 

D. General: 

1. Furnish UL listed products. 

2. Select products with rating not less than rating of wall or floor being penetrated. 

E. Non-Rated Surfaces: 

1. Stamped steel, chrome plated, hinged, split ring escutcheons or floor plates or 
ceiling plates for covering openings in occupied areas where conduit is exposed. 

2. For exterior wall openings below grade, furnish modular mechanical type seal 
consisting of interlocking synthetic rubber links shaped to continuously fill annular 
space between conduit and cored opening or water-stop type wall sleeve. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify openings are ready to receive sleeves. 
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B. Verify openings are ready to receive firestopping. 

3.2 PREPARATION 

A. Clean substrate surfaces of dirt, dust, grease, oil, loose material, or other matter affecting 
bond of firestopping material. 

B. Remove incompatible materials affecting bond. 

C. Install backing materials to arrest liquid material leakage. 

D. Obtain permission from Architect/Engineer before using powder-actuated anchors. 

E. Obtain permission from Architect/Engineer before drilling or cutting structural members. 

3.3 INSTALLATION - HANGERS AND SUPPORTS 

A. Anchors and Fasteners: 

1. Concrete Structural Elements: Provide precast inserts and expansion anchors. 

2. Steel Structural Elements: Provide beam clamps, spring steel clips, steel ramset 
fasteners, and welded fasteners. 

3. Concrete Surfaces: Provide self-drilling anchors and expansion anchors. 

4. Hollow Masonry, Plaster, and Gypsum Board Partitions: Provide toggle bolts. 

5. Solid Masonry Walls: Provide expansion anchors and preset inserts. 

6. Sheet Metal: Provide sheet metal screws. 

7. Wood Elements: Provide wood screws. 

B. Inserts: 

1. Install inserts for placement in concrete forms. 

2. Install inserts for suspending hangers from reinforced concrete slabs and sides of 
reinforced concrete beams. 

3. Provide hooked rod to concrete reinforcement section for inserts carrying pipe over 
4 inches. 

4. Where concrete slabs form finished ceiling, locate inserts flush with slab surface. 

5. Where inserts are omitted, drill through concrete slab from below and provide 
through-bolt with recessed square steel plate and nut flush with top of slab. 

C. Install conduit and raceway support and spacing in accordance with NEC. 

D. Do not fasten supports to pipes, ducts, mechanical equipment, or conduit. 

E. Install multiple conduit runs on common hangers. 

F. Supports: 
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1. Fabricate supports from structural steel or formed steel channel. Install hexagon 
head bolts to present neat appearance with adequate strength and rigidity. Install 
spring lock washers under nuts. 

2. Install surface mounted cabinets and panelboards with minimum of four anchors. 

3. In wet and damp locations install steel channel supports to stand cabinets and 
panelboards 1 inch off wall. 

4. Support vertical conduit at every floor. 

3.4 INSTALLATION - FIRESTOPPING 

A. Install material at fire rated construction perimeters and openings containing penetrating 
sleeves, piping, ductwork, conduit and other items, requiring firestopping. 

B. Apply primer where recommended by manufacturer for type of firestopping material and 
substrate involved, and as required for compliance with required fire ratings. 

C. Apply firestopping material in sufficient thickness to achieve required fire and smoke 
rating.  

D. Place intumescent coating in sufficient coats to achieve rating required. 

E. Remove dam material after firestopping material has cured. 

F. Fire Rated Surface: 

1. Seal opening at floor, wall, partition, ceiling, and roof as follows: 

a. Install sleeve through opening and extending beyond minimum of 1 inch on 
both sides of building element. 

b. Size sleeve allowing minimum of 1-inch void between sleeve and building 
element. 

c. Pack void with backing material. 

d. Seal ends of sleeve with UL listed fire resistive silicone compound to meet 
fire rating of structure penetrated. 

2. Where cable tray, bus, cable bus, conduit, wireway, and trough penetrates fire 
rated surface, install firestopping product in accordance with manufacturer's 
instructions. 

G. Non-Rated Surfaces: 

1. Seal opening through non-fire rated wall, partition, floor, ceiling, and roof opening 
as follows: 

a. Install sleeve through opening and extending beyond minimum of 1 inch on 
both sides of building element. 

b. Size sleeve allowing minimum of 1-inch void between sleeve and building 
element. 

c. Install type of firestopping material recommended by manufacturer. 



HANGERS AND 
SUPPORTS FOR 
ELECTRICAL SYSTEMS 
SECTION 26 0529 
R231571X00 
 

8 

 
 

 
 

 
 

 
 

  
  

 
 

 
 

  
  

 
 

 
 

 
 

 

 
 

2. Install floor plates or ceiling plates where conduit, penetrates non-fire rated 
surfaces in occupied spaces. Occupied spaces include rooms with finished ceilings 
and where penetration occurs below finished ceiling. 

3. Exterior wall openings below grade: Assemble rubber links of mechanical seal to 
size of conduit and tighten in place, in accordance with manufacturer's instructions. 

4. Interior partitions: Seal pipe penetrations at clean rooms, laboratories, hospital 
spaces, computer rooms, telecommunication rooms, and data rooms. Apply 
sealant to both sides of penetration to completely fill annular space between sleeve 
and conduit. 

3.5 INSTALLATION - EQUIPMENT BASES AND SUPPORTS 

A. Provide housekeeping pads of concrete, minimum 3-1/2 inches thick and extending 6 
inches beyond supported equipment. 

B. Using templates furnished with equipment, install anchor bolts, and accessories for 
mounting and anchoring equipment. 

C. Construct supports of formed steel channel. Brace and fasten with flanges bolted to 
structure. 

3.6 INSTALLATION - SLEEVES 

A. Exterior watertight entries: Seal with adjustable interlocking rubber links. 

B. Conduit penetrations not required to be watertight: Sleeve and fill with silicon foam. 

C. Set sleeves in position in forms. Provide reinforcing around sleeves. 

D. Size sleeves large enough to allow for movement due to expansion and contraction. 
Provide for continuous insulation wrapping. 

E. Extend sleeves through floors 1 inch above finished floor level. Caulk sleeves. 

F. Where conduit or raceway penetrates floor, ceiling, or wall, close off space between 
conduit or raceway and adjacent work with fire stopping insulation and caulk airtight. 
Provide close fitting metal collar or escutcheon covers at both sides of penetration. 

G. Install chrome plated steel escutcheons at finished surfaces. 

3.7 FIELD QUALITY CONTROL 

A. Inspect installed firestopping for compliance with specifications and submitted schedule. 

3.8 CLEANING 

A. Clean adjacent surfaces of firestopping materials. 
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3.9 PROTECTION OF FINISHED WORK 

A. Protect adjacent surfaces from damage by material installation. 
 
 
 
 

- END OF SECTION - 
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PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes conduit, surface raceways, J-hooks, wireways, outlet boxes, pull and 
junction boxes, concrete pullboxes. 

1.2 REFERENCES 

A. American National Standards Institute: 

1. ANSI C80.1 - Rigid Steel Conduit, Zinc Coated. 

2. ANSI C80.3 - Specification for Electrical Metallic Tubing, Zinc Coated. 

B. National Electrical Manufacturers Association: 

1. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum). 

2. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit and 
Cable Assemblies. 

3. NEMA OS 1 - Sheet Steel Outlet Boxes, Device Boxes, Covers, and Box Supports. 

4. NEMA OS 2 - Nonmetallic Outlet Boxes, Device Boxes, Covers, and Box Supports. 

5. NEMA RN 1 - Polyvinyl Chloride (PVC) Externally Coated Galvanized Rigid Steel 
Conduit and Intermediate Metal Conduit. 

6. NEMA TC 2 - Electrical Polyvinyl Chloride (PVC) Tubing and Conduit. 

7. NEMA TC 3 - PVC Fittings for Use with Rigid PVC Conduit and Tubing. 

1.3 SYSTEM DESCRIPTION 

A. Raceway and boxes located as indicated on Drawings, and at other locations required 
for splices, taps, wire pulling, equipment connections, and compliance with regulatory 
requirements. Raceway and boxes are shown in approximate locations unless 
dimensioned. Provide raceway to complete wiring system. 

B. All wiring shall be installed in raceway. 

C. Provide raceway as follows: 

1. Underground: Provide thickwall nonmetallic conduit. Provide cast metal boxes or 
nonmetallic handhole. 

2. Outdoor Locations, Above Grade: Provide galvanized rigid steel conduit. Provide 
cast metal outlet, pull, and junction boxes. 

3. Wet and Damp Locations: Provide galvanized rigid steel conduit. Provide cast 
metal outlet, junction, and pull boxes. Provide flush mounting outlet box in finished 
areas.   
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4. Concealed Dry Locations: Provide electrical metallic tubing. Provide sheet-metal 
boxes. Provide flush mounting outlet box in finished areas. Provide hinged 
enclosure for large pull boxes where shown on drawings.  Provide J-hooks when 
shown on plans. 

5. Exposed Interior Dry Locations:  Use rigid steel conduit or intermediate metal 
conduit below eight feet or where subject to damage.  Use rigid steel conduit, 
intermediate metal conduit, or electrical metallic tubing above eight feet or in 
electrical, mechanical or telecommunication rooms.  Provide cast metal outlet, 
junction, and pull boxes.   Use flush mounting outlet box in finished areas. Provide 
hinged enclosure for large pull boxes. 

1.4 DESIGN REQUIREMENTS 

A. Minimum Raceway Size: 0.75 inch unless otherwise specified. 

1.5 SUBMITTALS 

A. Refer to Section 26 0000. 

1.6 CLOSEOUT SUBMITTALS 

A. Project Record Documents: 

1. Record actual routing of conduits larger than 2 inches. 

2. Record actual locations and mounting heights of outlet, pull, and junction boxes. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Protect conduit from corrosion and entrance of debris by storing above grade. Provide 
appropriate covering. 

B. Protect PVC conduit from sunlight. 

1.8 COORDINATION 

A. Coordinate mounting heights, orientation and locations of outlets mounted above 
counters, benches, and backsplashes. 

B. Coordinate Work of this Division and Work of other Divisions in advance of installation. 
Provide additional Work to overcome tight conditions at no increase in Contract Sum.   

C. Coordinate installation of outlet boxes for equipment specified in other divisions. 

PART 2 - PRODUCTS 

2.1 METAL CONDUIT 

A. Rigid Steel Conduit: ANSI C80.1. 
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B. Rigid Aluminum Conduit: ANSI C80.5. 

C. Intermediate Metal Conduit (IMC): Rigid steel. 

D. Fittings and Conduit Bodies: NEMA FB 1. Fittings shall be steel/malleable iron with 
threaded fittings.  Use insulated metallic bushings with lug where ground connections 
are required. Use plastic bushing for non-bonding applications. 

2.2 PVC COATED METAL CONDUIT 

A. Product Description: NEMA RN 1; rigid steel conduit with external PVC coating, 40 mil 
thick. 

B. Fittings and Conduit Bodies: NEMA FB 1; steel fittings with external PVC coating to 
match conduit. 

2.3 FLEXIBLE METAL CONDUIT 

A. Product Description: Interlocked steel construction. 

B. Fittings: NEMA FB 1. 

2.4 LIQUIDTIGHT FLEXIBLE METAL CONDUIT 

A. Product Description: Interlocked steel construction with PVC jacket. 

B. Fittings: NEMA FB 1. 

2.5 ELECTRICAL METALLIC TUBING (EMT) 

A. Product Description: ANSI C80.3; galvanized tubing. 

B. Fittings and Conduit Bodies: NEMA FB 1; steel couplings and connectors. Box 
connectors shall have with insulated throat.  Set screw type couplings. 

2.6 NONMETALLIC CONDUIT 

A. Product Description: NEMA TC 2; Schedule 40 PVC. 

B. Fittings and Conduit Bodies: NEMA TC 3. 

2.7 SURFACE RACEWAY (WIREMOLD) 

A. Product Description: Surface raceway as shown on plans.  Raceway shall be Wiremold 
or equal. 

B. Fittings: Provide all supports, adapters, clips, elbows, covers, device fittings, and other 
hardware as required for a complete installation.  Provide B-Line “transition” boxes to 
clear offset surfaces.  Supports shall be concealed, exposed straps are not allowed. 
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C. Finish: 

1. Steel raceway and associated transition boxes and exposed hardware shall be 
spray painted with two coats of semi-gloss acrylic enamel paint, color as directed 
by Architect. 

2. Aluminum raceway shall be provided with factory finish, color as directed by 
Architect.  Transition boxes shall be spray painted with two coats of semi-gloss 
acrylic enamel paint, color as directed by Architect. 

3. Plastic raceway shall be provided with factory finish, color as directed by Architect.  
Transition boxes shall be spray painted with two coats of semi-gloss acrylic enamel 
paint, color as directed by Architect. 

4. Coordinate all colors with Architect prior to ordering. 

2.8 WIREWAY 

A. Product Description: General purpose for indoor applications and raintight type for 
outdoor locations wire way. 

B. Knockouts: Manufacturer's standard. 

C. Cover: Hinged cover with full gaskets. 

D. Connector: Flanged. 

E. Fittings: Lay-in type with removable top, bottom, and side; captive screws and drip shield 
for outdoor. 

F. Finish: Rust inhibiting primer coating with gray enamel finish. 

2.9 OUTLET BOXES 

A. All boxes shall be suitable for the environment in which they are installed. 

B. Sheet Metal Outlet Boxes: NEMA OS 1, galvanized steel. 

1. Boxes for shall be 1.5-inch-deep by 4-inch square minimum for single devices.   

2. Boxes for shall be 1.5-inch-deep by 4-11/16 inch square minimum for two devices. 

3. Boxes for data and signal outlets shall be 2-1/8-inch-deep by 4-11/16-inch square 
minimum. 

4. Concrete Ceiling Boxes: Concrete type. 

5. Provide rings as required. 

C. Cast Boxes: NEMA FB 1, Type FD, aluminum. Furnish gasketed cover by box 
manufacturer. Furnish threaded hubs. 
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2.10 PULL AND JUNCTION BOXES 

A. Boxes having an internal volume less than 100 cubic inches shall be as specified for 
outlet boxes. Boxes having internal volume greater than 100 cubic inches shall be of 
panelboard type construction except that covers shall be secured by screws or bolts. 

B. Boxes exposed to rain or installed in wet locations shall be specifically designed for the 
purpose. 

C. All boxes shall be installed so that covers are accessible after completion of the 
installation. 

D. Boxes shall not be installed in finished areas unless specific approval for such installation 
is granted by Architect. 

2.11 CONCRETE PULLBOXES AND VAULTS 

A. Boxes: Boxes shall be precast, high density reinforced concrete.  In areas of vehicular 
traffic, boxes shall be H20 rated. 

B. Extensions: Extensions shall be provided at each pullbox.  Provide a minimum of (1) 
extension.  Provide additional extension(s) as required to provide space in box for code 
required cable bending. 

C. Covers: Covers in concrete or asphalt shall be galvanized.  In all other areas, covers 
shall be steel checker plate.  In areas of vehicular traffic, lids shall be galvanized steel, 
H20 rated.  All covers shall be provided with hold-down bolts. 

D. Floor:  Provide poured concrete slab as detailed on plans.  At H20 rated boxes, provide 
manufacturer’s concrete slab. 

E. Size: Provide size as noted on plans.  If size is not shown, provide boxes sized per 
codes. 

F. Labeling: Covers shall be factory marked as shown on plans. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify outlet locations and routing and termination locations of raceway prior to rough-in. 

3.2 EXISTING WORK 

A. Remove exposed abandoned raceway, including abandoned raceway above accessible 
ceiling finishes. Cut raceway flush with walls and floors, and patch surfaces. 

B. Remove concealed abandoned raceway to its source. 
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C. Disconnect abandoned outlets and remove devices. Remove abandoned outlets when 
raceway is abandoned and removed. Install blank cover for abandoned outlets not 
removed. 

D. Maintain access to existing boxes and other installations remaining active and requiring 
access. Modify installation or provide access panel. 

E. Extend existing raceway and box installations using materials and methods [compatible 
with existing electrical installations, or] as specified. 

F. Clean and repair existing raceway and boxes to remain or to be reinstalled. 

G. At rooms being remodeled and where existing walls are to receive new finish material, 
replace existing plaster rings with new rings with depth required to bring box flush with 
new finish. Contractor shall review Architectural drawings prior to bid to note walls 
receiving new finishes (tackboards, sheetrock, etc.) and include the necessary work in 
bid. 

3.3 INSTALLATION 

A. Ground and bond raceway and boxes. 

B. Fasten raceway and box supports to structure and finishes. 

C. Identify raceway and boxes. 

D. Arrange raceway and boxes to maintain headroom and present neat appearance. 

3.4 INSTALLATION - RACEWAY 

A. Raceway routing is shown in approximate locations unless dimensioned. Route to 
complete wiring system. 

B. Unless otherwise specified, all raceway shall be installed concealed.  Raceway may be 
run exposed on unfinished walls, in attic spaces, in electrical rooms and when routed to 
surface panels, cabinets or gutters. 

C. Arrange raceway supports to prevent misalignment during wiring installation. 

D. Support raceway using coated steel or malleable iron straps, lay-in adjustable hangers, 
clevis hangers, and split hangers. 

E. Group related raceway; support using conduit rack. Construct rack using steel channel 
and provide space on each for 25 percent additional raceways. 

F. Do not support raceway with wire or perforated pipe straps. Remove wire used for 
temporary supports 

G. Do not attach raceway to ceiling support wires or other piping systems. 
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H. Construct wire way supports from steel channel. 

I. Route exposed raceway parallel and perpendicular to walls. 

J. Route raceway installed above accessible ceilings parallel and perpendicular to walls. 

K. Route conduit in and under slab from point-to-point. 

L. Maintain clearance between raceway and piping for maintenance purposes. 

M. Maintain 12-inch clearance between raceway and surfaces with temperatures exceeding 
104 degrees F. 

N. Cut conduit square using saw or pipe cutter; de-burr cut ends. 

O. Bring conduit to shoulder of fittings; fasten securely. 

P. Join nonmetallic conduit using cement as recommended by manufacturer. Wipe 
nonmetallic conduit dry and clean before joining. Apply full even coat of cement to entire 
area inserted in fitting. Allow joint to cure for minimum 20 minutes. 

Q. Install conduit hubs to fasten conduit to sheet metal boxes in damp and wet locations 
and to cast boxes. 

R. Install no more than equivalent of three 90-degree bends between boxes. Install conduit 
bodies to make sharp changes in direction, as around beams. Install factory elbows for 
bends in metal conduit larger than 2-inch size. 

S. Avoid moisture traps; install junction box with drain fitting at low points in conduit system. 

T. Install fittings to accommodate expansion and deflection where raceway crosses seismic 
and expansion joints. 

U. Install suitable pull string or cord in each empty raceway except sleeves and nipples. 

V. Install suitable caps to protect installed conduit against entrance of dirt and moisture. 

W. Surface Raceway: 

1. Anchor raceway to structural members using screws.  Supports shall be 
concealed.  Space screws 24” maximum on center.  Each run shall have a 
minimum of (2) screws. 

2. Mount plumb and level. 

3. Install insulating bushings and inserts at connections to outlets and corner fittings. 

4. Raceway shown on plans is schematic.  Contractor shall coordinate exact routing 
and installation with building conditions and provide all parts, pieces, elbows, 
transition boxes and other items as required for a complete, closed and 
professionally installed installation. 
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5. Coordinate exact routing with Architect prior to installation. 

X. Existing Raceways 

1. Where new wiring is shown to be installed in existing raceways, existing 
conductors shall be removed and repulled with new conductors if required. 

2. When existing conductors are removed and repulled, they shall be tested prior to 
removal and tested again after reinstallation.  Notify Owner in writing of any defects 
in existing wiring prior to removing. 

Y. Close ends and unused openings in wire way. 

Z. Excavating and trenching: 

1. Perform all excavations as required for the installation of the work included under 
this Section, including shoring of earth banks to prevent cave-ins and to protect 
workmen and equipment. 

2. Restore all surfaces, roadways, walks, curbs, walls, existing underground 
installation, etc., damaged or cut as a result of the excavations to their original 
condition in a manner approved by the Architect. 

3. Stop machine excavation for trenches, in solid ground, several inches above 
required grade line, then trim trench bottom by hand to accurate grade so that a 
firm and uniform bearing throughout entire length of duct is provided. In lieu of 
above hand excavation in bottom of trench, Contractor may excavate to depth no 
less than 6" below required grade line and place a bed of sand or granular soil, 
properly compacted to provide a uniform grade and to provide a firm support for 
duct throughout its entire length. 

4. Minimum conduit depth of pipe crown shall be 2'0" below finished or natural grade, 
unless detailed otherwise on Drawings. Conduits under parking lots, roadways, 
driveways, fire truck access routes, and other areas subject to vehicular traffic shall 
be installed a minimum of 24" below grade. 

AA. Backfilling: 

1. No backfilling operations shall begin until the required tests and inspection has 
been made. Should any of the work be enclosed or covered up before it has been 
approved, Contractor shall, at his expense, uncover the work. 

2. After it has been inspected, tested, and approved, he shall make all repairs 
necessary to restore the work of other contractors to the condition in which it was 
found at the time of uncovering. 

3. Except under existing paved area, walks, roads, or similar surfaces, and in cases 
where rock is encountered, backfill more than 12" above the top of the pipe shall 
be made using suitable excavated material placed in 6" layers measured before 
compaction, and tamped by machine. 

4. Surface work shall be replaced to match the existing. 
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5. Entire backfill for bored excavations under existing pavement, walks, roads, or 
similar surfaces, shall be made with clean sand compacted by flooding. 

6. The contractor shall install a marking tape 6” below grade and directly above all 
electrical conduits. The tape shall consist of a 4 mil insert plastic film specifically 
formulated for prolonged use underground. It shall be highly resistant to alkalis, 
acids and other destructive agents found in the soil. Tape shall have a minimum 
tensile strength of 20 lbs. per 3” with strips and a minimum elongation of 500%. 
Tape shall bear a continuous painted message repeated every 16” to 36” warning 
of the installation buried below. The message shall read “CAUTION – 
ELECTRICAL POWER LINE BURIED BELOW” or “CAUTION – ELECTRICAL 
SIGNAL LINES BURIED BELOW” as applies. Installation instruction for the tape 
shall be printed with each message along the entire length. The tape shall be as 
that manufactured by Reef Industries, Inc., or approved equal. For those 
installations involving non-metallic pipe, tape shall be aluminum foil encased in two 
layers of inert plastic film enabling the tape to be inductively located. Terre Tape 
“D” Warning Tapes are acceptable. When conduit below is plastic, tape shall have 
metallic content and shall respond to metal detectors. Do not exclude this. It will 
be required to verify the installation of this tape. 

BB. Flashing and Sealing: 

1. Flash and counterflash roof and wall penetrations in manner described under other 
applicable sections of this Specification and as approved by the Architect. 

2. Conduits, ducts, etc., passing through finished walls and ceilings shall be fitted 
with steel escutcheon plates, chrome or paint finish as directed. 

3. Conduits which penetrate floor slabs and concrete or masonry walls shall be 
grouted and sealed watertight at penetration. 

4. Conduits penetrating exterior walls other than concrete or masonry shall be sealed 
watertight with polyurethane sealant. 

5. Underground conduits stubbing up into a room shall be sealed around cables or 
pullstring with foam sealant. 

6. All flashing and sealing shall be provided by this Contractor. 

3.5 INSTALLATION – BOXES 

A. Boxes shall be accurately placed as shown on Drawings or as close thereto as possible. 
Contractor shall refer to Drawings, specifications, and submittals covering work of the 
other trades to coordinate outlet location. In the event of conflict between planned 
locations of outlet and other equipment or furnishing, Contractor shall not proceed until 
direction has been given by Architect. 

B. Unless otherwise specified or shown on Drawings, boxes shall be flush mounted with 
front edge of box or ring flush with wall or ceiling finish. Use plaster ring of appropriate 
depth in plastered or gypboard applications. Contractor shall review architectural 
drawings and note wall and ceiling construction and finishes for each wall. 
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C. Boxes shall not be installed back-to-back in walls. To prevent sound transfer, outlets, 
switches, etc. shown on opposing sides of the same wall shall be installed in separate 
stud spaces, except that outlets installed at different elevations may occupy the same 
stud space when box separation exceeds 18". Where these requirements cannot be met, 
Contractor shall provide insulation material between boxes. 

D. Orient boxes to accommodate wiring devices. 

E. Install pull boxes and junction boxes above accessible ceilings and in unfinished areas 
only. 

F. In Accessible Ceiling Areas: Install outlet and junction boxes no more than 6 inches from 
ceiling access panel or from removable recessed luminaire. 

G. Locate flush mounting box in masonry wall to require cutting of masonry unit corner only. 
Coordinate masonry cutting to achieve neat opening. 

H. Install stamped steel bridges to fasten flush mounting outlet box between studs. 

I. Install flush mounting box without damaging wall insulation or reducing its effectiveness. 

J. Install adjustable steel channel fasteners for hung ceiling outlet box. 

K. Do not fasten boxes to ceiling support wires or other piping systems. 

L. Support boxes independently of conduit. 

M. Install gang box where more than one device is mounted together. Do not use sectional 
box. 

N. Install gang box with plaster ring for single device outlets. 

3.6 INSTALLATION CONCRETE PULLBOXES AND VAULTS 

A. Install boxes flush with finished grade or surface material.   

B. Install hold down bolts for all covers.   

C. Ground bond steel cover plate with insulated green grounding conductor.   

D. Grout between box and extension(s). 

E. Any box installed in areas of vehicular traffic shall be H20 rated.  Contractor shall verify 
this requirement prior to ordering. 

3.7 INTERFACE WITH OTHER PRODUCTS 

A. Install conduit to preserve fire resistance rating of partitions and other elements. 
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B. Route conduit through roof openings for piping and ductwork or through suitable roof 
jack with pitch pocket. Coordinate location with roofing installation. 

C. Locate outlet boxes to allow luminaires positioned as indicated on reflected ceiling plan. 

D. Align adjacent wall mounted outlet boxes for switches, thermostats, and similar devices. 

3.8 ADJUSTING 

A. Adjust flush-mounting outlets to make front flush with finished wall material. 

B. Install knockout closures in unused openings in boxes. 

3.9 CLEANING 

A. Clean interior of boxes to remove dust, debris, and other material. 

B. Clean exposed surfaces and restore finish. 
 
 
 
 

- END OF SECTION - 
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PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Nameplates. 

2. Device labels. 

3. Wire markers. 

4. Low voltage cable markers. 

5. Underground warning tape. 

1.2 SUBMITTALS 

A. Product Data: 

1. Refer to section 26 0000. 

1.3 QUALITY ASSURANCE 

A. Perform Work in accordance with State, Municipality, Highways, Public Work's standard. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Accept identification products on site in original containers. Inspect for damage. 

B. Protect insulation from weather and construction traffic, dirt, water, chemical, and 
mechanical damage, by storing in original wrapping. 

1.5 ENVIRONMENTAL REQUIREMENTS 

A. Install labels and nameplates only when ambient temperature and humidity conditions 
for adhesive are within range recommended by manufacturer. 

PART 2 - PRODUCTS 

2.1 NAMEPLATES 

A. Product Description: Laminated three-layer plastic with engraved white letters on black 
contrasting background color. 

B. Letter Size: 

1. 0.125 inch high letters for identifying individual equipment and loads. 

2. 0.25 inch high letters for identifying grouped equipment and loads. 
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C. Minimum nameplate thickness: 0.125 inch. 

2.2 DEVICE LABELS 

A. Labels: Embossed adhesive tape, with 0.125 inch white letters on black background. 

2.3 WIRE MARKERS 

A. Description: Self-adhering, pre-printed, machine printable or write-on, self-laminating 
vinyl wrap around strips. Blank markers shall be inscribed using the printer or pen 
recommended by manufacturer for this purpose. 

2.4 LOW VOLTAGE CABLE MARKERS 

A. Small markers: Open marker sleeve with label pocket for snap mounting on cable, yellow 
with white label, T&B PTC Series or as noted on Plans. 

B. Large markers: Nomex, yellow, Brady B-508. 

2.5 UNDERGROUND WARNING TAPE 

A. Refer to applicable specification section for underground conduit or detail on plans. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Degrease and clean surfaces to receive adhesive for identification materials. 

3.2 EXISTING WORK 

A. Install identification on existing equipment to remain in accordance with this section. 

B. Install identification on unmarked existing equipment. 

C. Replace lost nameplates, labels, and markers. 

3.3 INSTALLATION 

A. Install identifying devices after completion of painting. 

B. Nameplates 

1. Install nameplate parallel to equipment lines. 

2. Install nameplates with screws or rivets. 

3. Secure nameplate to the front of equipment. 

4. Install nameplates for the following: 

a. Breakers at individual breakers in switchboards, switchgear and distribution 
panelboards. 
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b. Panelboards. 

c. Fused and Non-Fused Disconnects. 

d. Boxes and cabinets containing control equipment. 

e. Signal system control panels, power supplies, amplifiers, etc. 

5. Provide nameplates that present, as applicable, the following information: 

a. Equipment or device designation. 

b. Amperage, kVA, or horsepower rating where applicable. 

c. Voltage or signal system name. 

d. Source or power or control. 

e. Examples: 

1) Boards: PANEL HA; 1000A; 277/480V, 3-Phase, 4-Wire. 

2) Disconnects and Individual Motor Starters: AC-A1; 25HP; 480V, 3-
Phase, 3-Wires; Served from HA-4/6/8. 

3) Breakers: 200A; 3-POLE. 

C. Device Labels 

1. Install label parallel to equipment lines. 

2. Install labels for permanent adhesion and seal with clear lacquer. 

3. Install labels on device faceplate. 

4. Install labels to indicate the circuit number of device. 

5. Install labels for the following: 

a. Receptacles 

b. Fire alarm devices located above ceilings.  Install label on access door or on 
t-bay at lay-in ceilings. 

c. As noted on plans. 

6. Examples: 

a. Receptacle: LA1-15. 

b. FA device above ceiling: DETECTOR ABOVE CEILING. 

D. Wire Markers 

1. Install wire marker for each conductor at panelboard gutters, pull boxes, outlet and 
junction boxes, and each load connection. 

2. Power and Lighting Circuits: Branch circuit or feeder number as indicated on 
Drawings. 

3. Signal and Control Circuits: Control wire number as indicated on shop drawings. 

E. Low Voltage Cable Markers 

1. Install at each cable in terminal cabinets and terminal backboards. 

2. Install at each bundle of cables in each underground vault or pullbox.  Provide one 
marker for each system. 
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F. Junction Boxes 

1. Identify all junction boxes located above suspended ceilings and below ceilings in 
non-public areas. 

2. Boxes shall be identified with permanent felt tip marker on cover indicating panel 
and circuit numbers or signal system.   

G. Underground Warning Tape 

1. Refer to applicable specification section for underground conduit or to detail on 
plans. 

 
 
 
 

- END OF SECTION - 
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PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes: 

1. Distribution and branch circuit panelboards. 

1.2 REFERENCES 

A. American National Standards Institute: 

1. ANSI C12.1 - Code for Electricity Metering. 

2. ANSI C39.1 - Requirements, Electrical Analog Indicating Instruments. 

B. Institute of Electrical and Electronics Engineers: 

1. IEEE C57.13 - Standard Requirements for Instrument Transformers. 

2. IEEE C62.41 - Recommended Practice on Surge Voltages in Low-Voltage AC 
Power Circuits. 

C. National Electrical Manufacturers Association: 

1. NEMA PB 2.1 - General Instructions for Proper Handling, Installation, Operation, 
and Maintenance of Deadfront Distribution Switchboards Rated 600 Volts or Less. 

2. NEMA PB 1 - Panelboards. 

3. NEMA PB 1.1 - General Instructions for Proper Installation, Operation, and 
Maintenance of Panelboards Rated 600 Volts or Less. 

D. International Electrical Testing Association: 

1. NETA ATS - Acceptance Testing Specifications for Electrical Power Distribution 
Equipment and Systems. 

E. National Fire Protection Association: 

1. NFPA 70 - National Electrical Code with California Amendments. 

F. Underwriters Laboratories Inc.: 

1. UL 489 - Molded-Case Circuit Breakers, Molded-Case Switches, and Circuit-
Breaker Enclosures. 

2. UL 67 - Safety for Panelboards. 

3. UL 489 - Molded-Case Circuit Breakers, Molded-Case Switches, and Circuit-
Breaker Enclosures. 
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1.3 SUBMITTALS 

A. Shop Drawings: Indicate front and side views of enclosures with overall dimensions 
shown; conduit entrance locations and requirements; nameplate legends; size and 
number of bus bars for each phase, neutral, and ground; and switchboard instrument 
details. 

B. Product Data: Submit electrical characteristics including voltage, frame size and trip 
ratings, fault current withstand ratings, and time-current curves of equipment and 
components. 

C. Test Reports: Indicate results of factory production and field tests. 

1.4 CLOSEOUT SUBMITTALS 

A. Project Record Documents: Record actual locations, configurations, and ratings of 
switchboards and their components on single line diagrams and plan layouts. 

B. Operation and Maintenance Data: Submit spare parts data listing; source and current 
prices of replacement parts and supplies; and recommended maintenance procedures 
and intervals. 

1.5 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this section 
with minimum three years documented experience. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Store in clean, dry space. Maintain factory wrapping or provide additional canvas or 
plastic cover to protect units from dirt, water, construction debris, and traffic. 

B. Handle in accordance with NEMA PB 2.1. Lift only with lugs provided. Handle carefully 
to avoid damage to switchboard internal components, enclosure, and finish. 

1.7 ENVIRONMENTAL REQUIREMENTS 

A. Conform to NEMA PB 2 service conditions during and after installation of switchboards. 

1.8 FIELD MEASUREMENTS 

A. Verify field measurements prior to fabrication. 

1.9 SEQUENCING 

A. Sequence Work to avoid interferences with building finishes and installation of other 
products. 
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PART 2 - PRODUCTS 

2.1 BRANCH CIRCUIT PANELBOARDS 

A. Description: NEMA PB1, circuit breaker type, lighting and appliance branch circuit 
panelboard. 

B. Materials: 

1. Panelboard Bus: Copper current carrying components, ratings as indicated on 
Drawings. Furnish copper ground bus in each panelboard. 

2. For non-linear load applications subject to harmonics furnish 200 percent rated, 
plated copper, solid neutral. 

3. Minimum Integrated Short Circuit Rating or as indicated on Drawings. 

4. Molded Case Circuit Breakers: UL 489, bolt-on type thermal magnetic trip circuit 
breakers, with common trip handle for all poles, listed as Type SWD for lighting 
circuits, Type HACR for air conditioning equipment circuits, Class A ground fault 
interrupter circuit breakers as indicated on Drawings. Provide UL class 760 arc-
fault interrupter circuit breakers as indicated on Drawings. Do not use tandem 
circuit breakers.. 

5. Current Limiting Molded Case Circuit Breakers: UL 489, circuit breakers with 
integral thermal and instantaneous magnetic trip in each pole, coordinated with 
automatically resetting current limiting elements in each pole. Interrupting rating 
100,000 symmetrical A, let-through current and energy level less than permitted 
for same size NEMA FU 1, Class RK-5 fuse. 

6. Directory holder shall be metal with clear plastic cover.  Holder shall be welded to 
the inside of the door or epoxied in place by the contractor. 

7. Directories shall be type-written 

8. Circuit breaker numbers shall be adhesive backed engraved or stamped into 
deadfront.  Snap-in plastic numbers or stick-on labels are not acceptable. 

9. Provide panel skirts when called for on plans. 

C. Enclosure: 

a. NEMA PB 1, Type 1 for indoor and Type 3R outdoor applications. 

b. 6 inches deep, 20 inches. 

c. Finish in manufacturer’s standard gray enamel. 

d. Exterior of surface mounted enclosures shall be factory painted to match the 
front. 

D. Cabinet Front: Flush or surface cabinet front as indicated on drawings with door-in-door 
concealed trim clamps, concealed hinge, metal directory frame, and flush lock keyed 
alike. Finishes: 

1. Finish in manufacturer's standard gray enamel. 
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2.2 CIRCUIT BREAKERS 

A. Product Description: UL 489, molded-case circuit breaker. 

B. All circuit breakers shall be bolt-on type. 

2.3 SOURCE QUALITY CONTROL 

A. Furnish shop inspection and testing in accordance with NEMA PB 2. 

B. Allow witnessing of factory inspections and tests at manufacturer's test facility. Notify 
Owner at least seven days before inspections and tests are scheduled. 

PART 3 - EXECUTION 

3.1 EXISTING WORK 

A. Disconnect and remove abandoned switchboards. 

B. Maintain access to existing switchboards and other installations remaining active. 

C. Clean and repair existing switchboards to remain or to be reinstalled. 

3.2 INSTALLATION 

A. Install in accordance with NEMA PB 2.1. 

B. Install engraved plastic nameplates. 

C. Install breaker circuit directory. 

D. Install panelboards according to NEMA PB 1.1. 

E. Install panelboards plumb. 

F. Install recessed panelboards flush with wall finishes. 

G. Height: 6 feet to top of panelboard; install panelboards taller than 6 feet with bottom no 
more than 4 inches above floor. 

H. Install filler plates for unused spaces in panelboards. 

I. Provide typed circuit directory for each branch circuit panelboard. Revise directory to 
reflect circuiting changes to balance phase loads. Identify each circuit as to its clear, 
evident and specific purpose of use. 

J. Ground and bond panelboard enclosure. Connect equipment ground bars of panels 
according to NFPA 70. 
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K. Modifications to existing equipment shall be as indicated on the Drawings. New 
equipment shall match existing where possible and in all cases be compatible with 
existing. Where new breakers are installed in existing equipment, provide all hardware 
and trim pieces as required for a complete closed installation. Provide new nameplates 
at equipment where existing breakers are identified by nameplates and provide new 
breaker identification in directory where existing breakers are identified in a directory. 

L. Where new breakers are indicated to be installed in existing equipment, but insufficient 
space exists, provide enclosed circuit breakers externally and tap existing bussing. Tap 
conduit and wire sizes shall be same as breaker line side conduit and wire. 

3.3 FIELD QUALITY CONTROL 

A. Inspect and test in accordance with NETA ATS, except Section 4. 

B. Perform inspections and tests listed in NETA ATS, Section 7.1. 

C. Perform circuit breaker inspections and tests listed in NETA ATS, Section 7.6. 

3.4 ADJUSTING 

A. Adjust operating mechanisms for free mechanical movement. 

B. Tighten bolted bus connections. 

3.5 CLEANING 

A. Touch up scratched or marred surfaces to match original finish. 
 
 
 

- END OF SECTION - 
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PART 1 - GENERAL 

1.1 PURPOSE 

A. The purpose of this document is to provide a standard defining the structured 
communications cabling systems to be installed within FOLSOM CORDOVA UNIFIED 
SCHOOL DISTRICT telecommunications facilities.  The goal is to accomplish this in the 
most economic and systematic fashion possible, and in a manner compliant with the 
latest codes, cabling standards and industry best practices. 

B. Such standardization will maximize system reliability by ensuring that critical operational 
and legal requirements are met, while enhancing safety to personnel and the public. 

C. Note that while many portions of this document are addressed to "The Contractor", the 
contents herein apply equally to anyone doing the work.  Whether employees internal to 
FOLSOM CORDOVA UNIFIED SCHOOL DISTRICT, or outside contractors employed 
on specific projects the expectation of FOLSOM CORDOVA UNIFIED SCHOOL 
DISTRICT is that all work be carried out and executed as prescribed in this document. 

1.2 SCOPE 

A. This specification addresses the requirements and materials in the following structured 
cabling subsystems: 

1. Work Area (Equipment Outlets) 

2. Copper Horizontal Cabling 

3. Wireless Access Points 

4. Fiber Backbone Cabling 

5. Telecommunications and Equipment Rooms 

6. Pathways 

7. Cable Bundling and Dressing Accessories 

8. Communications Structured Grounding  

9. Communications Labeling 

1.3 EXCLUSIONS 

A. The information contained in this document is based on our experience to date and is 
believed to be reliable. It is intended as a guide for use by persons having technical skill 
and is to be used with their own discretion and risk.  This document is not to be used to 
negate good engineering principles, design practices or common sense. 

B. This specification is meant to be a part of the overall Cabling Infrastructure standards 
and provide a background of consistency to project-specific requirements.  There may 
be application specific standards released after the writing of this document that may 
provide more detailed information on some of the areas covered.  Wherever 
requirements of this document are in conflict with existing cabling standards or state or 
local codes, the most stringent will apply. 
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C. Dimensions contained herein are for reference purposes only.  For specific dimensional 
requirements of a cabling component, consult the manufacturer or distributor of that 
component, or the document specific to that project.  For questions of architectural or 
structural dimensions, consult the project documentation or submit the question to the 
Facilities Department for resolution. 

D. This publication is not to be taken as a license to operate under, or a recommendation 
to infringe any existing patents.  This supersedes and voids all previous literature, etc. 

1.4 RESPONSIBILITIES 

A. The Construction Manager 

1. Responsible for approving, revising and distributing this standard. 

2. Responsible for ensuring that contractors and employees are aware of, and 
accountable for, consistent and uniform compliance with the area specific 
requirements of this standard when involved with the installation, maintenance, 
repairing, removal, or restoration of equipment. 

3. Responsible for the safe, efficient and timely performance of the necessary work 
to ensure compliance with this standard. 

4. Responsible for ensuring that contractors and employees that will be involved with 
installing, maintaining, repairing, removing and replacing equipment are trained, 
knowledgeable and qualified to perform the assigned tasks. 

B. All Employees 

1. Employees assigned the task of installing, maintaining, repairing, removing, or 
replacing equipment are responsible for safely, effectively, and efficiently 
performing their assignments. 

2. Responsible for their own safety and that of the general public. 

3. Responsible for only performing tasks for which they are trained, knowledgeable 
and qualified. 

4. Responsible to notify their supervisors of whenever additional training, equipment, 
or resources needed to safely, effectively, and efficiently perform their assigned 
tasks. 

C. Implementation 

1. In implementation, this document applies particularly to the following: 

a. IT Field Engineers 

b. IT Design Engineers 

c. Network Specialists 

d. Network Architects/Planners - Enterprise Architecture Network Services 

e. Project Managers 

f. Cabling Contractors and Vendors 
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1.5 SAFETY 

A. The following are general safety requirements that shall be followed: 

1. Always perform a pre-task safety assessment of the planned work activities to 
ensure proper resources have been assembled. 

2. Confined spaces safety procedures must be followed if applicable. 

3. IT personnel must coordinate their work with the appropriate departments, must 
be trained as appropriate, and must be accompanied by a qualified worker as 
appropriate. Contractors must always be accompanied by a qualified FOLSOM 
CORDOVA UNIFIED SCHOOL DISTRICT employee while working inside 
FOLSOM CORDOVA UNIFIED SCHOOL DISTRICT facilities, where deemed 
applicable. Often contractors are able to work unescorted.  

4. Safety and Health Program Standard and the Code of Safe Practices shall be 
followed at all times. 

1.6 ENVIRONMENTAL STATEMENT 

A. This standard supports FOLSOM CORDOVA UNIFIED SCHOOL DISTRICT’s values of 
protecting the environment and reducing environmental impacts by: 

1. Reducing the amount of materials required for infrastructure by utilizing new 
products that optimize rack and equipment space, investing in new technologies 
that reduce the need for traditional cabling schemes, and limiting the amount of 
un-utilized copper cables being installed in work spaces. 

2. Seeking vendors that have an established environmental policy and minimize 
environmental impacts by deploying manufacturing strategies and processes 
including Restriction of the use of Hazardous Substances (RoHS), Waste Electrical 
and Electronic Equipment (WEEE), and ISO 14001, reducing packaging materials, 
and promoting product and process efficiencies and energy conservation. 

3. Removing all old, unused cables as required by TIA and NEC Article 800. 

4. Implementing proper cable management strategies that improve air flow and air 
conditioning/cooling efficiencies. 

5. Recycling obsolete and unused copper cables as areas are re-stacked or 
upgraded. 

1.7 REGULATORY COMPLIANCE 

A. General 

1. All installations shall be in compliance with the requirements of the National 
Electric Code, UBC, the local Building Code, local OSHA rules, the FCC as well 
as the recommendations and guidelines of BICSI and the TIA Standards. 

2. In cases where listed Standards and Codes have been updated, the most recent 
revisions, including all relevant changes or addenda at the time of installation shall 
be used. 

3. Anywhere cabling Standards conflict with electrical or safety Codes, installer shall 
defer to NEC and any applicable local codes or ordinances, or default to the most 
stringent requirements listed by either. 
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4. Contractors are required to be familiar with all applicable codes and standards. 
Knowledge and execution of applicable codes is the sole responsibility of the 
installer. 

5. All active equipment installed shall comply with the minimum requirements of 
NEMA, IEEE, ASTM, ANSI and Underwriters’ Laboratories, as applicable. 

6. Shall any change in plans or specifications be required to comply with 
governmental regulations, the Contractor is to notify the General 
Contractor/Engineer at the time of submittal. 

1.8 APPLICABLE REGULATORY REFERENCES 

A. ANSI: 

1. ANSI/TIA-526-7-A (July 2015) Measurement of Optical Power Loss of Installed 
Single-Mode Fiber Cable Plant 

2. TIA-526.2-A (July 2015) Effective Transmitter Output Power Coupled into Single-
Mode Fiber Optic Cable - Adoption of IEC 61280-1-1 ed. 2 Part 1-1: Test 
Procedures for General Communication Subsystems – Transmitter Output Optical 
Power Measurement for Single-Mode Optical Fiber Cable 

3. ANSI/TIA-4994 (March 2015) Standard for Sustainable Information 
Communications Technology 

4. ANSI/TIA-526-14-C (April 2015) Optical Power Loss Measurements of Installed 
Multimode Fiber Cable Plant 

5. ANSI/TIA-568.0-D (September 2015) Generic Telecommunications Cabling for 
Customer Premises (supersedes TIA-568-C.0 and TIA-568-C-1) 

6. ANSI/TIA-568-C.2 (August 2009) Balance Twisted Pair Communications and 
Components Standards 

7. TIA-568-C.2-1 (July 2016) Balanced Twisted-Pair Telecommunications Cabling 
and Components Standard, Addendum 1: Specifications for 100 Next Generation 
Cabling 

8. TIA-568-C.2-2 (November 2014) Balanced Twisted-Pair Telecommunications 
Cabling and Components Standard, Addendum 2: Additional Considerations for 
Category 6A Patch Cord Testing 

9. TIA-568-C.3 (June 2008) Optical Fiber Cabling Components Standard (will be 
superseded by ANSI/TIA-568.3-D after default ballot) 

10. TIA-568-C.3-1 (October 2011) Optical Fiber Cabling Component Standard- 
Addendum 1, Addition of OM4 Cabled Optical Fiber and array connectors (will be 
superseded by ANSI/TIA-568.3-D after default ballot) 

11. ANSI/TIA-568-C.4 (July 2011) Broadband Coaxial Cabling Components Standard 

12. ANSI/TIA-568.1-D (September 2015) Commercial Building Telecommunications 
Infrastructure Standard (supersedes ANSI/TIA-C.1) 

13. ANSI/TIA-569-D (April 2015) Telecommunications Pathways and Spaces 

14. ANSI/TIA-598-D (July 2014) Optical Fiber Cable Color Coding 

15. ANSI/TIA-570-C (August 2012) Residential Telecommunications Infrastructure 
Standard 
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16. ANSI/TIA-606-B (June 2012) Administration Standard for Telecommunications 
Infrastructure 

17. ANSI/TIA-606-B-1 (December 2015) Administration Standard for 
Telecommunications Infrastructure Addendum 1 - Automated Infrastructure 
Management Systems - Addendum to ANSI/TIA-606-B 

18. ANSI/TIA-607-C (November 2015) Generic Telecommunications Bonding and 
Grounding (Earthing) for Customer Premises 

19. ANSI/TIA-758-B (March 2012) Customer-Owned Outside Plant 
Telecommunication Infrastructure Standard 

20. ANSI/TIA-862-B (February 2016) Structured Cabling Infrastructure Standard for 
Intelligent Building Systems 

21. ANSI/TIA-942-A (March 2014) Telecommunications Infrastructure Standard for 
Data Centers (will be superseded by ANSI/TIA-942-B after balloting) 

22. ANSI/TIA-942-A-1 (March 2013) Telecommunications Infrastructure Standard for 
Data Centers, Addendum 1 - Cabling Guidelines for Data Center Fabrics (will be 
superseded by ANSI/TIA-942-B after balloting) 

23. ANSI/TIA-1005-A (May 2012) Telecommunications Infrastructure Standard For 
Industrial Premises 

24. ANSI/TIA-1005-A-1 (January 2015) Telecommunications Infrastructure Standard 
For Industrial Premises, Addendum 1- M12-8 X-Coding Connector - Addendum to 
TIA-1005-A 

25. ANSI/TIA-1183 (August 2012) Measurement Methods and Test Fixtures for 
Balum-Less Measurements of Balanced Components and Systems 

26. ANSI/TIA-1183-1 (January 2016) Measurement Methods and Test Fixtures for 
Balun-Less Measurements of Balanced Components and Systems, Extending 
Frequency Capabilities to 2 GHz - Addendum to TIA-1183 

27. ANSI/TIA-1152 (September 2009) Requirements for Field Test Instruments and 
Measurements for Balanced Twisted-Pair Cabling 

28. ANSI/TIA-1179 (July 2010) Healthcare Facility Telecommunications Infrastructure 
Standard 

29. ANSI/TIA-4966 (May 2014) Telecommunications Infrastructure Standard for 
Educational Facilities 

30. TIA-455-104-B (February 2016) FOTP 104- Fiber Optic Cable Cyclic Flexing Test 
(supersedes TIA-455-104-A) 

31. TIA/EIA-455-25-D (February 2016) FOTP-25 Impact Testing of Optical Fiber 
Cables 

32. TIA-604-18 (November 2015) FOCIS 18 Fiber Optic Connector Intermateability 
Standard – Type MPO-16 

33. TIA-604-5-E (November 2015) FOCIS 5 Fiber Optic Connector Intermateability 
Standard- Type MPO 

34. TIA-5017 (March 2016) Telecommunications Physical Network Security Standard 

35. TIA-TSB-155-A (Reaffirmed 10-6-2014) Guidelines for the Assessment and 
Mitigation of Installed Category 6 Cabling to Support 10GBASE-T 

http://blog.siemon.com/standards/tsb-155-a-guidelines-for-the-assessment-and-mitigation-of-installed-category-6-cabling-to-support-10gbase-t
http://blog.siemon.com/standards/tsb-155-a-guidelines-for-the-assessment-and-mitigation-of-installed-category-6-cabling-to-support-10gbase-t
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36. TSB-184 (July 2009) Guidelines for Supporting Power Delivery Over Balanced 
Twisted-Pair Cabling 

37. TSB-4979 (August 2013) Practical Considerations for Implementation of 
Multimode Launch Conditions in the Field 

38. TSB-190 (June 2011) Guidelines on Shared Pathways and Shared Sheaths 

39. TIA-TSB-162-A (November 2013) Telecommunications Cabling Guidelines for 
Wireless Access Points 

40. TSB-5018 (July 2016) Structured Cabling Infrastructure Guidelines to support 
Distributed Antenna Systems 

41. TIA-492AAAE (June 2016) Detail Specification for 50-µm Core Diameter/125-µm 
Cladding Diameter Class 1a Graded-Index Multimode Optical Fibers with Laser-
Optimized Bandwidth Characteristics Specified for Wavelength Division 
Multiplexing 

42. TIA-492AAAB-A (November 2009) Detail specification for 50-µm core 
diameter/125-µm cladding diameter class Ia graded-index multimode optical fibers 

43. TIA-455-243 (March 2010) FOTP-243 Polarization-mode Dispersion 
Measurement for Installed Single-mode Optical Fibers by Wavelength-scanning 
OTDR and States-of-Polarization Analysis 

44. TSB-172-A (February 2013) Higher Data Rate Multimode Fiber Transmission 
Techniques 

B. ISO/IEC 

1. ISO/IEC TR 11801-99-01 Information technology – Generic cabling for customer 
premises: Guidance for balanced cabling in support of at least 40 GBit/s data 
transmission: Parts 1 and 2 

2. ISO/IEC TR 29106 AMD 1 Information technology -- Generic cabling -- Introduction 
to the MICE environmental classification 

3. ISO/IEC 14763-3 Ed 2.0 Information technology -- Implementation and operation 
of customer premises cabling -- Part 3: Testing of optical fiber cabling 

4. ISO/IEC 24764 AMD 1 Information technology – Generic cabling for data centers 

5. ISO/IEC 11801 AMD 1 AMD 2 Information technology – Generic cabling for 
customer premises 

6. ISO/IEC 15018 AMD 1 Information technology – Generic cabling for homes 

7. ISO/IEC 24702 AMD 1 Information technology – Generic cabling – Industrial 
premises 

8. ISO/IEC 14763-1 AMD 1 Information technology – Implementation and operation 
of customer premises cabling – Part 1: Administration 

9. ISO/IEC 14763-2 Information technology – Implementation and operation of 
customer premises cabling – Part 2: Planning and installation 

10. ISO/IEC 14763-2-1 Information technology – Implementation and operation of 
customer premises cabling – Part 2-1: Planning and installation – Identifiers within 
administration systems 

11. ISO/IEC TR 24704 Information technology – Customer premises cabling for 
wireless access points 

http://blog.siemon.com/standards/tsb-184-power-delivery-over-twisted-pair-cabling
http://blog.siemon.com/standards/tsb-184-power-delivery-over-twisted-pair-cabling
http://blog.siemon.com/standards/tsb-190-shared-sheaths-and-shared-pathways
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12. ISO/IEC TR 24750 Information technology – Assessment and mitigation of 
installed balanced cabling channels in order to support 10GBASE-T 

13. ISO/IEC TR 29125 IT Telecommunications cabling requirements for remote 
powering of terminal equipment 

C. National Electric Codes 

1. National Electrical Safety Code (NESC) (IEEE C2-2012) 

2. NFPA 70-2016, National Electrical Code© (NEC©) 

3. ANSI/IEEE C2-207, National Electrical Safety Code® 

4. National Electrical Code (NEC) (NFPA 70) 

5. NFPA 72 National Fire Alarm and Signaling Code 

D. OSHA Standards and Regulations – all applicable 

E. Local Codes and Standards – all applicable  

F. BICSI - Building Industry Consultative Services International – Published Standards 

1. ANSI/BICSI 001-2009, Information Transport Systems Design Standard for K-12 
Educational Institutions 

2. ANSI/BICSI 002-2014, Data Center Design and Implementation Best Practices 

3. ANSI/BICSI-003-2014 Building Information Modeling (BIM) Practices for 
Information Technology Systems 

4. BICSI 004-2012, Information Technology Division Systems Design and 
Implementation Best Practices for Healthcare Institutions and Facilities 

5. ANSI/BICSI 005-2016, Electronic Safety and Security (ESS) System Design and 
Implementation Best Practices 

6. BICSI 006-2015 Distributed Antenna System (DAS) Design and Implementation 
Best Practices 

7. ANSI/NECA/BICSI 568-2006, Standard for Installing Commercial Building 
Telecommunications Cabling 

8. NECA/BICSI 607-2011, Standard for Telecommunications Bonding and 
Grounding Planning and Installation Methods for Commercial Buildings 

9. Telecommunications Distribution Methods Manual, 13th Edition 

10. BICSI – Building Industry Consultative Services International – Manuals 

11. Telecommunications Distribution Methods Manual, 13th Edition 

12. Information Transport Systems Installation Methods Manual (ITSIMM), 6th Edition 

13. Outside Plant Design Reference Manual, 5th Edition 

14. BICSI's ICT Terminology Handbook, Version 1.0 

15. Telecommunications Project Management Manual (TPMM), 1st edition 

16. Telecommunications Project Management Reference Document (TPMRD), 2nd 
Edition 

17. BICSI's Special ICT Design Considerations, Version 1.0 

18. Essentials of Bonding and Grounding, Version 1.0 

19. Information Transport Systems Installation Methods Manual (ITSIMM), 6th Edition 



DATA COMMUNICATIONS 
SECTION 27 1000 
R231571X00 
 

8 

 
 

 
 

  
  

 
 

 
 

  
  

 
 

 
 

 
 

 
 

 

20. ANSI/BICSI 002-2011, Data Center Design and Implementation Best Practices 

21. ANSI/NECA/BICSI 568-2006, Standard for Installing Commercial Building 
Telecommunications Cabling 

22. NECA/BICSI 607-2011, Standard for Telecommunications Bonding and 
Grounding Planning and Installation Methods for Commercial Buildings 

23. AV Design Reference Manual, 1st Edition 

24. Network Design Reference Manual, 7th Edition 

25. Outside Plant Design Reference Manual, 5th Edition 

26. Wireless Design Reference Manual, 3rd Edition 

1.9 SUBSTITUTION POLICY 

A. General 

1. Any Contractor wishing to offer structured cabling products or associated hardware 
other than those specified shall submit a request for product substitution in writing 
no less than one week in advance of bid.  

2. Written requests for substitution shall be accompanied by all drawings, 
specification sheets and engineering documents, as well as third party laboratory 
performance test results proving equivalency in transmission performance and 
mechanical function.   

3. This written documentation shall be accompanied by three (3) each samples of the 
substitution product being offered for evaluation by FCUSD. 

4. Equal product acceptance must be received from FOLSOM CORDOVA UNIFIED 
SCHOOL DISTRICT in writing.  

5. Contractor shall be responsible for and assume all costs for removal and 
replacement of any substituted product installed without prior written approval.  
Such costs shall include but not be limited to labor, materials as well as any 
penalties, fees or costs incurred for late completion.  

6. All requests for substitution must be submitted in writing and approved by David 
Stone, FOLSOM CORDOVA UNIFIED SCHOOL DSTRICT 1965 Birkmont Dr, 
Rancho Cordova, CA 95742 dstone@fcusd.org.org. 

1.10 PANDUIT ® CERTIFICATION PLUS™ SYSTEM WARRANTY 

A. A Certification Plus System Warranty shall provide a complete system warranty to 
guarantee end-to-end high performance cabling systems that meet application 
requirements.  The guarantee shall include cable and connectivity components and have 
one point of contact for all cabling system issues.  The system shall be warranted for a 
period of 25 years.   

B. The Certification Plus Warranty may be applied only if the cabling channel links are 
comprised of Panduit connectivity and cable. 

C.  Upon acceptance of Warranty, Panduit will mail a notification letter to the installer and a 
notification letter and warranty certificate to FCUSD. 
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1.11 CONTRACTOR WARRANTY COMMITMENTS 

A. Installation firm must be a current certified Panduit ONE Partner in good standing and 
shall include a copy of the company Panduit ONE Partner certification with the bid.   

B. Contractor shall name a supervisor to serve on site as a liaison responsible to inspect 
and assure all terminations are compliant to factory methods taught in Panduit 
Technician Certification Training and according to all Standards cited in the Regulatory 
References section of this document.  

C. Contractor liaison shall have a current, up-to-date Panduit ONE Partner Certified 
Technician (PCT) certificate in both copper and fiber. Copies of the copper and fiber 
certificates of the Panduit liaison shall be submitted with the bid. 

D. Contractor agrees all components comprising active links shall be of the same copper 
Category or fiber OM designation as the system being installed. Contractor shall under 
no circumstances mix different Categories or OM classes of cable or termination devices 
(connectors) within the same link or system. 

E. Contractor shall install all racking and support structures according to cited TIA 
Standards in such fashion as to maintain both Standards and Manufacturer 
recommendations for uniform support and protection, segregation of different cable 
types, maintenance of maximum pulling tensions, minimum bend radius, approved 
termination methods as well as adhering to industry accepted practices of good 
workmanship. 

F. Contractor is responsible for understanding and submitting to Panduit all documents 
required prior to project start to apply for this warranty. These include but are not limited 
to the project information form and SCS warranty agreement. 

G. Contractor is responsible for understanding and submitting to Panduit all documents 
required at project end. These include completed warranty forms, passing test reports 
and drawings of floor plans showing locations of links tested. 

H. Test results shall be delivered in the tester native format (not Excel) and represent the 
full test report. Summaries shall not be accepted. Contact Panduit for a current list of 
approved testers, test leads and latest operating systems. 

I. The Communications Contractor will correct any problems and malfunctions that are 
warranty-related issues without additional charge to FOLSOM CORDOVA UNIFIED 
SCHOOL DSTRICT for the entire warranty period. The warranty period shall commence 
following the acceptance of the project by FOLSOM CORDOVA UNIFIED SCHOOL 
DSTRICT and written confirmation of Warranty from Panduit.  

1.12 CONTRACTOR QUALIFICATIONS  

A. The following guidelines must be adhered to when work is bid to outside Contractors. 

B. General 
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1. Contactor shall be a current Panduit Certified Installer. A copy of corporate 
certificate must be included with bid. 

2. At least 30 percent of the technicians on the job must have a current Panduit 
Certified Copper Technicians certificate to install Panduit Copper Distribution 
Systems. 

3. At least 30 percent of the technicians installing any Fiber Distribution Systems 
must have a current Panduit Certified Fiber Technicians certificate to install Fiber 
Distribution Systems. 

4. Contractor shall employ at least one BICSI Registered Communication Distribution 
Designer (RCDD). A copy of the RCDD certificate must be attached to the 
proposal. 

5. Contractor shall design and provide all materials in order to install a complete 
structure cabling solution supporting voice and data. Only one Contractor (no subs) 
shall be responsible for providing a complete and functional infrastructure including 
the procurement of products, installation of cabling infrastructure, pathways and 
spaces, bonding and grounding, fire stopping, verification of performance, and 
documentation.  

6. Contractor must possess a valid C-7 California State Contractor’s license. This 
license must have been issued 5-years prior to the date of the bid.  

7. Contactor must have been in telecommunications business for a period of at least 
2 years. Contractor must submit at least 3 project references (of similar size and 
scope to this project).  

8. This installation must provide a 25-year extended warranty on the UTP cabling 
solutions by Panduit and General Cable. The extended warranty shall include (but 
not limited to), product, performance, and application guarantees.  

9. Contractor shall visit the work site before their proposal will be accepted. No 
allowances shall be made to the Contractor for any extra expense, due to failure 
or neglect to discover unforeseen conditions affecting the work.  

10. Contractor employees shall act in a professional manner and be dressed 
appropriately for the task. No person shall bring alcoholic beverages, controlled 
substances, firearms, or animals to the job site.  

11. Contractor shall clear the work area every evening. If available space exists, 
Contractor equipment and materials may be stored at the facility with approval of 
FCUSD. All packing material shall be disposed of at the end of each day. FOLSOM 
CORDOVA UNIFIED SCHOOL DSTRICT will not be responsible for the loss, theft, 
or damage of any equipment or material.  

12. Contractor shall follow the security policies and procedures defined by FOLSOM 
CORVODA UNIFIED SCHOOL DISTRICT. This may include providing key access, 
creating access badges, and escorts for restricted areas.  

13. Contractor shall take all precautions necessary to protect existing structures and 
furniture. Any items that are damaged during the course of the work shall be 
repaired or replaced by the Contractor at no cost to FOLSOM CORDOVA UNITIED 
SCHOOL DISTRICT. 

14. FOLSOM CORDOVA UNIFIED SCHOOL DSTRICT will provide the Contractor 
with reasonable access to the job site Monday-Friday 8-5 (Federal / State holidays 
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excluded). FOLSOM CORDOVA UNIFIED SCHOOL DSTRICT must approve any 
work that requires access outside of these parameters.  

15. Contractor will provide a high-level project plan. This project plan shall identify the 
tasks, timelines, and a completion date. Any changes to the schedule will be 
emailed to FOLSOM CORDOVA UNIFIED SCHOOL DSTRICT weekly. Attached 
files can be formatted in Adobe Acrobat.  

16. Contractor shall assign a Project Manager. The Project Manager shall email a 
weekly update status report to the project team members. A central off-hours 
emergency contact number shall also be available for evenings and weekends.  

17. Contractor shall take special precautions to ensure a safe work environment for 
the employees, contractors, and visitors.  

18. Contractor will make a reasonable effort to not be disruptive to other Contractors 
or working staff at the job site.  

19. Contractor will install only material that is new and undamaged. Refurbished or 
used material is not acceptable.  

20. Contractor will dispose of all removed copper cable at a licensed Recycling Service 
facility.  

21. FOLSOM CORDOVA UNIFIED SCHOOL DSTRICT expects the workmanship to 
be of high quality. All equipment shall be plumb and true with the structure. All 
materials shall be firmly secured in place, adequately supported, and permanent. 

22. Install and coordinate this work in cooperation with other trades installing 
interrelated work. Before installation, make proper provisions to avoid 
interferences in a manner accepted by the General Contractor/Engineer.  

23. All repairs or changes required in the work of the Contractor, caused by his/her 
neglect, shall be made by the Contractor at his own expense.  

24. The locations of ladder racks and other equipment indicated on the drawings or 
the specification are approximately correct and are understood to be subject to 
such revision as may be found necessary or desirable at the time the work is 
installed. Detailed information is to be discussed and agreed upon by the 
Contractor, or Contractor’s representative, and FOLSOM CORDOVA UNIFIED 
SCHOOL DISTRICT Engineer and/or Project Manager. 

25. Exercise particular caution with respect to the location of cable termination frames 
and have precise and definite locations accepted by FCUSD/Engineer before 
proceeding with the installation.  

26. Keep all items protected before and after installation. Clean up all debris daily  

27. If in the event the Contractor and FOLSOM CORDOVA UNIFIED SCHOOL 
DSTRICT disagree technically during the execution of this project, both parties 
agree to be bound by the decision of a 3rd party. This person shall be an RCDD in 
good standing with BICSI. He/she shall be retained by FOLSOM CORDOVA 
UNIFIED SCHOOL DISTRICT and shall not be an employee. A decision will be 
provided within 2-business days.  

28. FOLSOM CORDOVA UNIFIED SCHOOL DISTRICT will consider the project 
complete when all work has been completed when all stipulations in the Testing 
and Acceptance section of this document have been satisfied and signed-off on.  
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29. Contractor agrees to replace or repair within 2 business days, any defective work 
or materials identified by FOLSOM CORDOVA UNIFIED SCHOOL DISTRICT 
within 12 months of final payment.  

1.13 BID GUIDELINES 

A. General 

1. The bid specification will allow for up to a +/- 10% variance to the total cable counts 
before a change order and/or scope revision is required. 

B. Labor 

1. Labor costs to install, terminate and test all vertical and/or horizontal cabling 
specified by the project scope document.  

C. Prevailing Wage 

1. Contractor will pay wages to the Contractor employees which meets or exceed 
prevailing wages. Prevailing wages shall be as defined by California Labor Code 
Part 7, Chapter 1, Article 2 Section 1770, 1773, and 1773.1. 

D. Material 

1. Contractor will provide unit cost details, including materials list, for the project 
including an addendum for changes or additions to the original job scope.  

2. Total project cost with the following cost breakdowns: 

a. Total material costs with detailed material list with all parts and estimated 
quantities identified 

b. Total labor costs with estimated man-hours for project completion 

c. Cost per additional station with one Cat6 cable pulled to the station 100 feet 
from the communications room. 

PART 2 - MATERIALS 

2.1 WORK AREA 

A. General 

1. A model of one computer and one IP phone per cable has been established with 
wireless networking available as a secondary option for connectivity as the 
technology matures and the resources are deployed. Case-by-case exceptions 
can be made depending upon business justifications or type of work area where 
network cable is to be installed such as a bull room, storm room, conference room, 
etc. 

2. The Work Area shall consist of the connectivity equipment used to connect the 
horizontal cabling subsystem and the equipment in the work area. Both copper 
and fiber media shall be supported. The connectivity equipment shall include the 
following options: 

1) UTP Cable 

2) Outlets and surface mount boxes 
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3) Surface raceway and outlet poles 

4) Patch Cords and Modular Connectors 

3. The use of “mini-hubs” is not allowed since they cannot be seen or managed when 
connected to FOLSOM CORDOVA UNIFIED SCHOOL DISTRICT network. 

4. The PANDUIT Mini-Com Network Cabling System or FOLSOM CORDOVA 
UNIFIED SCHOOL DISTRICT approved equivalent shall be used for the Work 
Area subsystem, including all modular connectors. The network cabling system 
shall be comprised of modular connectors in support of high-speed networks and 
applications designed for implementation on copper cabling. All outlets shall utilize 
fully interchangeable and individual connector modules that mount side-by-side to 
facilitate quick and easy moves, adds, and changes. 

B. Outlets and Surface Mount Boxes 

1. Work area outlets will generally be one of three types. 

a. Modular Furniture Faceplate 

b. Surface Mount Box 

c. Wall Face Plate 

2. The outlets and surface mount boxes shall support the network system by 
providing high-density in-wall, surface mount or modular office furniture cabling 
applications. The outlets consist of faceplates for flush and recessed in-wall 
mounting as well as mounting to the modular office furniture systems. The surface 
mount boxes can be mounted where in-wall applications are not possible or to 
support applications where surface mount is the best option. 

3. All outlets shall utilize the interchangeable, individual Mini-Com connector modules 
that mount side by side to facilitate quick and easy moves, adds and changes. All 
outlets shall be manufactured from high-impact thermoplastic material with a U.L. 
flammability rating of 94 HB or better. 

4. The standard color for outlets and surface mount boxes is Panduit Off White (IW). 
Other colors may be used to match a pre-existing color scheme. 

C. Outlet Jack Assignments 

1. Cat.5e = Blue Jack 

2. Cat.6E = Black Jack 

3. Cat.6A = Red Jack 

4. AV = Violet 

2.2 COPPER CABLE 

A. Copper Cable Cat.6E General Cable P/N: 7131900 

1. Superior performance exceeds all TIA/EIA-568-B.2-1 Category 6E and ISO 11801 
Edition 2.0 for Class E cable requirements 

2. ETL tested and verified for Category 6E component performance 

3. Conductors are twisted in pairs with four pairs contained in a flame retardant PVC 
jacket separated by a spline 

4. Performance tested Cat.6A – 500MHz, Cat.6E 250 MHz 
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5. Plenum (CMP) and non-plenum/riser (CMR) flame rated 

6. Maximum installation tension of 25 lbs. (110 N) 

7. Installation temperature range: 32°F to 140°F (0°C to 60°C) 

8. Operating temperature range: 14°F to 140°F (–10°C to 60°C) 

9. Cable diameter: Cat.6A Plenum - .250” Cat.6E, Plenum – 0.215" 

10. Easy payout, reel-in-a-box and descending length markings on cable speed 
installation 

11. Supports the following applications: Ethernet 10BASE-T, 100BASE-T (Fast 
Ethernet) and 1000BASE-T (Gigabit Ethernet); 1.2Gb/s ATM; Token Ring 4/16; 
digital video; and broadband/baseband analog video 

2.3 RJ-45 MODULES 

A. UTP Cat.6A Jack Modules 

1. Mini-Com® TX6A™ 10Gig™ UTP Jack Modules shall be Category 6A modules 
featuring MaTriX Technology.  The eight position modules shall terminate 
unshielded twisted 4 pair, 22 – 26 AWG, 100-ohm cable and shall not require the 
use of a punchdown tool.  Jack module shall use Enhanced Giga-TX™ Technology 
with forward motion termination to optimize performance by maintaining cable pair 
geometry and eliminating conductor untwist.  The termination cap shall provide 
strain relief on the cable jacket, ensure cable twists are maintained to within 1/8” 
(3.18 mm) and include a wiring scheme label.  The blue module base shall signify 
Category 6A performance and shall include a universal label representing T568A 
and T568B wiring schemes. The Mini-Com® TX6A™ Jack Modules include 
MaTriX Tape on the external portion of the jack module, which assists in 
suppressing alien crosstalk.  The jack modules shall be universal in design, 
including complying with the intermateability standard IEC 60603-7 for backward 
compatibility.  Category 6A jack modules shall be UL and CSA approved and 
RoHS compliant.  

2. The jack modules shall be ETL verified to ANSI/TIA/EIA Category 6A and IEC/ISO 
11801Class EA channel performance.  They shall be universal in design, accepting 
2, 3, or 4 pair modular plugs without damage to the outer jack contacts.  The jack 
modules shall be able to be re-terminated a minimum of 20 times and be available 
in 11 standard colors for color-coding purposes.  The jack module shall snap into 
all Mini-Com® outlets, patch panels and surface mount boxes.  The Mini-Com® 
TX6A™ 10Gig™ Jack Module must be installed as part of a complete TX6A™ 
10Gig™ Copper Cabling System with MaTriX Technology in order to achieve 
10GBASE-Tcertified performance. 

Part number Style Category Colors 

CJ6X88TG** RJ-45 6A 11 

**To designate a color, add suffix IW (Off White), EI (Electric Ivory), IG (Int'l Gray), WH (White), BL 
(Black), OR (Orange), RD (Red), BU (Blue), GR (Green), YL (Yellow) or VL 

B. UTP Cat.6E Jack Modules 

1. Mini-Com® TX-6™ TG Modules shall be Category 6E modules featuring Giga-
TX™ Technology.  The eight position modules shall be used in all work areas and 
shall exceed the connector requirements of the TIA/EIA Category 6E standard.  

http://www.panduit.com/Products/ProductOverviews/ProductSearch/index.htm?Nao=15&Ne=1&sid=1230941D50C2&lastNodeId=ss_prod_coppersolutions&N=5000001%201874+3003368&recName=CJ6X88TGAW
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Termination shall be accomplished by use of a forward motion termination cap and 
shall not require the use of a punch down tool.  The termination cap shall provide 
strain relief on the cable jacket, ensure cable twists are maintained to within 1/8” 
(3.18 mm) and include a wiring scheme label.  The wiring scheme label shall be 
available with both T568A and T568B wiring schemes.  All terminations for this 
project shall use the T568B (B) wiring scheme.  The modules shall terminate 4 pair 
23 100-ohm solid unshielded twisted pair cable. The modules shall be universal in 
design, including complying with the intermateability standard IEC 60603-7 for 
backward compatibility.  Category 6E modules shall have UL and CSA approval.  
The modules shall have ETL verified Category 6 performance and ISO Class E 
performance (as defined in ISO/IEC 11801) in both the basic and channel links.  
They shall be universal in design, accepting 2, 3, or 4 pair modular plugs without 
damage to the outer jack contacts.  The modules shall be able to be re-terminated 
a minimum of 10 times and be available in 11 standard colors for color-coding 
purposes.  The jack shall snap into all Mini-Com outlets and patch panels.  The 
module shall include a black base to signify Category 6 400 MHz performance. 

Part number Style Category Colors 

CJ688TG** RJ-45 6 11 

**To designate a color, add suffix IW (Off White), EI (Electric Ivory), IG (Int'l Gray), WH (White), BL 
(Black), OR (Orange), RD (Red), BU (Blue), GR (Green), YL (Yellow) or VL 

2. All copper Category 6E & 6A terminations shall be the T568B pin-out. 

3. Refer to the "Appendix A - Materials" for specific cable part numbers. 

2.4 COPPER PATCH PANELS AND CORDS 

A. General 

1. Mini-Com® Modular Patch Panels shall be designed with snap in four position and 
six position molded faceplate frames. 

2. The patch panels shall be modular accepting all Mini-Com® modules. 

3. The faceplate frames shall be releasable from the front to provide access to the 
modules and terminated cable. Modules shall be mounted to the patch panel using 
Mini-Com® mounting features for added strength. 

4. Patch panels shall be available with and without labels. 

5. Angled patch panels that allow cable to flow to each side of the rack eliminating 
the need for horizontal cable managers shall be used on all FOLSOM CORDOVA 
UNIFIED SCHOOL DISTRICT telecommunications rooms having the depth to 
mount them. 

6. All patch panels shall allow for a labeling scheme and port identification to be 
visible at all times. 

7. Refer to Appendix A - Materials at the end of this document for part numbers. 

B. Patch Cord Details 

1. Modular patch cords shall be Panduit Category 6E / 6A. 

2. Patch cords shall be Panduit factory terminated with modular plugs featuring a 
tangle-free latch design and clear strain-relief boots to support easy moves, adds 
and changes. 

http://www.panduit.com/Products/ProductOverviews/ProductSearch/index.htm?Nao=15&Ne=1&sid=1230941D50C2&lastNodeId=ss_prod_coppersolutions&N=5000001%201874+3003368&recName=CJ6X88TGAW
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3. Each Panduit patch cord shall be 100% performance tested at the factory to the 
appropriate ANSI/TIA 568 C.2 cable standard. 

4. The Panduit patch cords shall come in standard lengths of 3’, 5’, 7’, 10’, 14’, and 
20’. 

5. Panduit patch cords shall be labeled according to the labeling section in this 
document. 

C. Panduit Cord Color Standards 

1. FOLSOM CORDOVA UNIFIED SCHOOL DISTRICT patch cord color coding is as 
follow: 

a. Off White – 3 ft. 

b. Orange – 5 ft. 

c. Blue – 7 ft. 

d. Green – 10 ft. 

e. Red – 14 ft. 

2. Patch cord part numbers see Appendix A - Materials at the end of this document. 

3. Check project documentation for other color conventions that may be used on that 
installation. 

PART 3 - EXECUTION 

3.1 MISC 

A. Cables 

1. Cables are to be installed and tested per the Testing and Acceptance section of 
this document. 

2. The telecommunications Room end of the cables will be installed in to a patch 
panel. 

3. Contractor must keep approximately 12 inches of cable in a service-loop in the 
ceiling for ease of possibly re-terminating the cable at a future time.)  This service 
loop must be properly supported and shall in no instance touch the drop ceiling. 

4. Service loops must not go below minimum bend radius requirements. 

5. Any service loops making contact with drop ceiling structures shall be remedied at 
the Contractor's expense. 

6. The work area end of the cables will be installed on a Panduit RJ45 Mini-Com jack.  

7. The trade contractor shall make every effort possible to avoid running cables in 
“wet” environments. Shall be limited to floor boxes and other locations where 
overhead routing is not practical. “Wet” environment is defined as cable routed 
through underground conduit, conduit installed in or under concrete slabs (on 
grade slabs above the first floor are not to be considered “wet,” -etc.). 

3.2 COMMUNICATIONS LABELING 

A. General 
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1. Within FOLSOM CORDOVA UNIFIED SCHOOL DISTRICT each location has 
adopted local naming conventions for communications circuit designation and 
labeling. For exact instructions of how one project will be designated, consult the 
attached project specifications for that job. 

2. Labeling 

a. All labels shall be machine printed on clear or opaque tape, stenciled onto 
adhesive labels, or typewritten onto adhesive labels. The font shall be at 
least one eighth inch (1/8") in height, block characters, and legible-. The text 
shall be of a color contrasting with the label such that it may be easily read. 
If labeling tape is utilized, the font color shall contrast with the background. 
Handwritten labels are not acceptable. Patch panels shall exhibit workstation 
numbers, in sequential order, for all workstations served by the MDF or IDF. 

b. Each data communications outlet shall be labeled with its respective 
workstation number (machine labels only). Workstation numbers shall be 
comprised of the IDF designator-station number (e.g. IDF 1.3-12). 
Communication outlet labels shall be applied using pressure-sensitive 
adhesive under the faceplate ID window. Labels shall not be affixed on top 
of the window. 

c. Each workstation cable shall be neatly hand labeled, using permanent ink or 
other permanent labeling medium, at each end with its respective 
workstation number. Each copper backbone cable shall be machine labeled 
at each end with its respective IDF number. Each binder group shall be tied 
off with its respective identifying ribbon at each break  

B. Universal Guidelines 

1. The following are general labeling guidelines that will apply to all facilities: 

a. When making additions to legacy (brownfield) systems, Contractor shall 
adopt the circuit designation and labeling strategy of the existing systems 
unless instructed otherwise in project documentation. 

b. In new installations (greenfield), Contractor shall develop and submit for 
approval a labeling strategy based on the TIA 606-B Circuit Designation and 
Labeling Standard.   

c. This labeling scheme shall, at a minimum, clearly identify all components of 
the system: racks, cables, panels and outlets, grounding, pathways and 
spaces like telecommunications rooms. 

d. The labeling system shall designate the cable origin and destination with a 
unique identifier for the cable within the system.   

e. Racks and patch panels shall be labeled to identify the location within the 
cable system infrastructure.   

f. All labeling information shall be recorded on the as-built drawings and all test 
documents shall reflect the appropriate labeling scheme. 

g. All label printing will be machine generated by either hand-held labeling 
systems or computer generated using programs and materials built 
specifically for communications labeling.  

h. Hand written labels will not be accepted and must be remedied at 
Contractors expense. 
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i. Such labels shall utilize materials designed to outlast the cabling elements 
to which they attach. Office quality labels will not be accepted. 

j. Cable labels shall be self-laminating, appropriately sized to the outside 
diameter of the cable and placed within view at the termination point on each 
end.   

k. Outlet, patch panel and wiring block labels shall be installed on, or in, the 
space provided on the device.  

l. Machine-generated labels shall be installed behind the clear lens or cover 
on any device that provides such an option. 

m. All Bays shall be labeled with Bay Designation at the end of Bay on side of 
cabinet. 

n. All cabinets shall be labeled on outside door and on the inside so 
identification can be made when door is open. 

o. Labeling information will be supplied to the Communications Contractor by 
the FOLSOM CORDOVA UNIFIED SCHOOL DSTRICT 
Telecommunications Engineer in the project documentation. 

p. All labels will be permanently affixed to cables, patch panels, racks, cabinets, 
and enclosures.  

q. Labels shall be legible and placed in a position that insures ease or visibility. 
Label type must be as listed in Appendix A - Materials. 

r. Conduit shall be marked indicating the identification of the cable within. 

s. Backbone cabling shall be labeled on each end designating the cable 
identification, FROM (origin), and TO (destination). 

C. For a complete listing of communications labeling products see Appendix A – Materials. 

3.3 TESTING AND DOCUMENTATION 

A. General 

1. Contractor shall test all cables and termination hardware for defects in installation 
and to verify cabling system performance prior to system acceptance.   

2. Testing shall be done in accordance with this document, the ANSI/TIA Standards, 
the Pan/Gen Certification Plus System Warranty guidelines and best industry 
practice.   

3. If any of these are in conflict, the Contractor shall bring any discrepancies to the 
attention of FOLSOM CORDOVA UNIFIED SCHOOL DSTRICT Project Manager 
for clarification and resolution. 

4. Any defect in the cabling system performance or installation including but not 
limited to cable, connectors, feed through couplers, patch panels, and connector 
blocks shall be repaired or replaced in order to ensure 100% useable conductors 
or fibers in all cables installed.   

5. Contractor is responsible for supplying all of the required test equipment used to 
conduct acceptance tests. 

6. FOLSOM CORDOVA UNIFIED SCHOOL DSTRICT reserves the right to be 
present during any or all of testing. 
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7. All cabling not tested strictly in accordance with these procedures shall be re-
tested at no cost to FCUSD. 

B. Copper Testing 

1. All twisted-pair copper cable links shall be tested in compliance to the requirements 
in ANSI/TIA 1152 and ANSI/TIA 568-C.2 for Category 6 & 6A compliance using a 
test unit meeting a minimum IEC level of accuracy.   

2. All testers used must have been factory calibrated by the manufacturer within one 
year of use or according to factory calibration recommendations, whichever is the 
more stringent.  

3. Contractor shall set references according to manufacturer’s recommendation prior 
to each day’s testing and reset references anytime tester is left unused for more 
than two hours. 

C. Documentation 

1. Test reports may be submitted in hardcopy or electronic format. Hand-written test 
reports are not acceptable. 

2. Invoice will not be paid until final test results and as-built drawing(s) are received. 

3. Hardcopy reports are to be submitted in labeled 3 ring binders and signed off by 
the Communications Contractor’s Project Manager, verifying passing execution of 
all tests. For large installations electronic reports with hardcopy summaries are 
preferred.  

4. Hardcopy summary reports shall contain the following information on each row of 
the report: circuit ID, test specification used, length, date of test, and pass/fail 
result. 

5. Electronic documentation shall be submitted in tester native format (not Excel). 
This is inclusive of all test results and draft as-built drawings.   

6. Draft drawings may include annotations done by hand.  Machine generated (final) 
copies of all drawings shall be submitted within 30 working days of the completion 
of each testing phase.  

7.  At the request of FOLSOM CORDOVA UNIFIED SCHOOL DISTRICT, the 
telecommunications Contractor shall provide additional copies of the original test 
results. 

8. The all report media shall be clearly marked on the outside front cover with the 
words “Project Test Documentation”, the project name, and the date of completion 
(month and year).   

9. Test results shall include the date of testing, a record of test frequencies (or 
wavelengths), cable type, conductor pair (or fiber strand if fiber) and cable (or 
outlet) I.D., measurement direction, reference setup, and crew member name(s).  

10. The test equipment name, manufacturer, model number, serial number, software 
version and last calibration date shall also be provided at the end of the document.   

11. Unless the manufacturer specifies a more frequent calibration cycle, an annual 
calibration cycle is anticipated on all test equipment used for this installation.   

12. The test document shall further detail the test method used and the specific 
settings of the equipment during the test.  
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13. When repairs and re-tests are performed, the problem found and corrective action 
taken shall be noted, and both the failed and passed test data shall be 
documented.   

14. The As-Built drawings are to include cable routes and outlet locations.  Their 
sequential number as defined elsewhere in this document shall identify outlet 
locations.   

15. Numbering, icons, and drawing conventions used shall be consistent throughout 
all documentation provided.  FOLSOM CORDOVA UNIFIED SCHOOL DSTRICT 
will provide floor plans in paper and electronic (DWG, AutoCAD) formats to which 
as-built construction information can be added.   

16. The Contractor shall annotate the base drawings and return a hard copy (same 
plot size as originals) and electronic (AutoCAD) form  

D. Final Inspection and Acceptance 

1. Final project walk-though will occur within 7 working days of testing completion. 
The Contractor will have up to 7 days to correct any “punch item” issues identified 
during the walk down. 

2. Once all work has been completed, test documentation has been submitted, and 
the FOLSOM CORDOVA UNIFIED SCHOOL DSTRICT Project Manager is 
satisfied that all work is in accordance with the Scope of Work documents, 
FOLSOM CORDOVA UNIFIED SCHOOL DSTRICT shall notify the 
Communications Contractor in writing of formal acceptance of the system. 

3. Following completion and/or compliance with the requirements listed above, 
FOLSOM CORDOVA UNIFIED SCHOOL DSTRICT will issue a Notice of 
Completion confirming that the project is complete. A 45 day Acceptance Period 
will begin immediately following the issuance of the Notice of Completion. 

3.4 GENERAL GUIDELINES 

A. Maintenance of Patch Fields 

1. Any persons with Contractor adding or moving copper or fiber optic patch 
(equipment) cords shall do so in a neat, workmanlike fashion in keeping with the 
original system concept and according to all industry best practices as outlined in 
cabling standards and applicable BICSI publications referenced in this document. 

2. Persons performing such moves, adds, or changes (MACs), shall further adhere 
to the following: 

a. Contactor shall use existing cabling management pathways and take care to 
place cable like with like, maintaining original segregation strategies for 
separating fiber and copper cables as well as any separation necessary 
between different types of copper cables. 

b. Cables shall be dressed neatly within patch management pathways with care 
taken to maintain minimum bend radius of not less than 4 times the cord 
outer diameter for copper and not less than a 2" bend radius for fiber jumpers 
as per ANSI/TIA 568-C.0. 

c. All patch cords used shall be of same copper Category or fiber OM/OS 
designation or higher than the media used in the permanent links. 
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d. Patch cords shall not be run across fan blades such that it will prohibit the 
maintenance of the switch. 

e. Patching in all cases shall be done using factory terminated cords 
manufactured for that purpose. Hand terminated patch cords will not be 
accepted. 

f. All patch cords or jumpers must be completely contained within supplied 
cable management paths. Cables draped across the front cabinets or racks 
will not be accepted. 

g. Any persons moving fiber optic patch cords for any reason will clean the 
connector with lint-free wipes and 99% or higher isopropyl alcohol before 
replacing the connector in a port. 

h. Any persons with Installing Contractors performing moves, adds or changes 
within patch field will label additions to the system according to the labeling 
guidelines outlined in this document. 

i. Any persons with Installing Contractors performing moves, adds or changes 
within patch field will record the move according to documentation guidelines 
outlined in this document. 

B. Cable Pulling and Termination 

1. The cable shall be restricted to a single four-pair cable construction to support a 
broad range of applications. 

2. Keep all permanent cable runs to a maximum of 295 feet / 90 meters for each run. 
CAT. 6EE & 6A Channel has a max distance of 328 feet / 100 meters with patch 
cords, and CAT. 6E Permanent Link has a max distance of 295’ or 90 meters. 

3. Be conscious of conduit fill guidelines. No pathway, including conduits shall have 
greater than a 35% fill per TIA and BICSI fill charts. Contractor is responsible for 
bringing to the attention of FOLSOM CORDOVA UNIFIED SCHOOL DISTRICT 
project manager any insufficiently sized conduit in project documentation. 

4. Keep CAT. 6E & 6A cables as far away from potential sources of EMI (electrical 
cables, transformers, light fixtures, etc.) as required in cited TIA Standards. 

5. Use low to moderate force when pulling cable. Maximum tensile load may not 25 
lbs. maximum pulling force per 4 pair cable. 

6. Always use grommets to protect the cable when passing through metal studs or 
anything that can possibly cause damage to the cable. 

7. Do not deform the jacket of the cable. The jacket shall be continuous, free from 
pinholes, splits, blisters, burn holes or other imperfections. 

8. Install proper cable supports, spaced less than 5 feet apart and no more than 49 
cables and/or 25 lbs. max per support. 

9. Leave a pull string to the end of each conduit run. Replace pull string if it was used 
for a cable pull. 

10. All copper horizontal cabling shall have slack service loops no less than 12” at the 
work area (equipment outlet) and not less than 3 feet in the telecommunications 
room. Slack at the work area may be stored in the ceiling and in the 
telecommunications room may be wall mounted or contained in pathways or 
racking systems if done in a neat, workmanlike fashion. 
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11. Note service loops may not touch the ceiling assembly and if so must be remedied 
at the Contractor expense. 

12. Always label every termination point within 6 in. of the end. Use a unique number 
for each cable segment as required by the documentation for that project. 

13. Dress the cables neatly with hook and loop cable ties (“Velcro”), not plastic cable 
ties. Use low to moderate pressure. 

14. Maintain the twists of the pairs all the way to the point of termination, or no more 
than 0.5" (one half inch) untwisted. 

15. All UTP patching shall be accomplished using CAT. 6E & 6A rated modular patch 
panels as indicated elsewhere in this document. 

16. Contractor must remove all abandoned cable per Article 800 of the National 
Electrical Code and per TIA and BICSI standards. This is mandatory; Contractors 
must consider this when placing bids. 

 

• Materials Lists  
COPPER CONNECTIVITY 

Part Number Description 
PUP6004BU-W  TX6000™ Enhanced Category 6 U/UTP Copper Cable, CMP, Blue 

PUP6AM04BU-UG TX6A™ 10Gig™ UTP Copper Cable with Advanced MaTriX Technology,CMP, 
Blue 

CJ6X88TGxx Mini-Com TX6A  UTP Jack Module 

CJ688TGxx Mini-Com TX6  UTP Jack Module 

DPA246X88TGY  24-port, angled, Category 6A, patch panel with 24 RJ45, 8-position, 8-wire 
ports 

DPA486X88TGY  48-port, angled, Category 6A, patch panel with 48 RJ45, 8-position, 8-wire 

ports 

 

DPA24688TGY  24-port, angled, Category 6, patch panel with 24 RJ45, 8-position, 8-wire ports 

DPA48688TGY  48-port, angled, Category 6, patch panel with 48 RJ45, 8-position, 8-wire ports 

 

DP12688TGY  

 

12-port, Category 6, patch panel with twelve RJ45, 8-position, 8-wire ports. 

Mounts to 89D wall mount bracket. 

 

DP246X88TGY 24-port, Category 6A, patch panel with 24 RJ45, 8-position, 8-wire ports 

DP486X88TGY 48-port, Category 6A, patch panel with 48 RJ45, 8-position, 8-wire ports 

DP24688TGY 24-port, Category 6, patch panel with 24 RJ45, 8-position, 8-wire ports 

DP48688TGY 48-port, Category 6, patch panel with 48 RJ45, 8-position, 8-wire ports 

UTP28X*xx Category 6A/Class E, UTP, small diameter patch cords shall be constructed 
of 28 AWG, unshielded, twisted pair, stranded copper cable with high 
performance modular plugs.  * = length   xx = color 

UTP28SP*xx Category 6/Class E, UTP, small diameter patch cords shall be constructed 

http://www.panduit.com/wcs/Satellite?c=Page&childpagename=Panduit_Global%2FPG_Layout&cid=1345565612156&packedargs=item_id%3DDPA24688TGY%2B%2B%2B%2B%2B%2B%2B%2B%2B%2B%26locale%3Den_us&pagename=PG_Wrapper
http://www.panduit.com/wcs/Satellite?c=Page&childpagename=Panduit_Global%2FPG_Layout&cid=1345565612156&packedargs=item_id%3DDPA48688TGY%2B%2B%2B%2B%2B%2B%2B%2B%2B%2B%26locale%3Den_us&pagename=PG_Wrapper
http://www.panduit.com/wcs/Satellite?c=Page&childpagename=Panduit_Global%2FPG_Layout&cid=1345565612156&packedargs=item_id%3DDPA24688TGY%2B%2B%2B%2B%2B%2B%2B%2B%2B%2B%26locale%3Den_us&pagename=PG_Wrapper
http://www.panduit.com/wcs/Satellite?c=Page&childpagename=Panduit_Global%2FPG_Layout&cid=1345565612156&packedargs=item_id%3DDPA48688TGY%2B%2B%2B%2B%2B%2B%2B%2B%2B%2B%26locale%3Den_us&pagename=PG_Wrapper
http://www.panduit.com/wcs/Satellite?c=Page&childpagename=Panduit_Global%2FPG_Layout&cid=1345565612156&packedargs=item_id%3DDP12688TGY%2B%2B%2B%2B%2B%2B%2B%2B%2B%2B%2B%26locale%3Den_us&pagename=PG_Wrapper
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of 28 AWG, unshielded, twisted pair, stranded copper cable with high 
performance modular plugs. * = length   xx = color 

CJS6X88TGY Category 6A, RJ45, 8-position, 8-wire universal shielded module with integral 
shield 

CJS688TGY Category 6, RJ45, 8-position, 8-wire universal shielded module with integral 
shield 

UICMPPA24BLY  24-port angled patch panel with six UICPPL4BL Mini-Com® Ultimate ID® 
Faceplates 

UICMPPA48BLY  48-port angled patch panel with six UICPPL4BL Mini-Com® Ultimate ID® 
Faceplates 

UICMPP24BLY  24-port patch panel with six UICPPL4BL Mini-Com®Ultimate ID® Faceplates 

UICMPP24BLY 

UICMPP48BLY  48-port patch panel with twelve UICPPL4BL Mini-Com® Ultimate ID® 

Faceplates 

SRBWCY  Strain relief bar with integrated adjustable clips; supports, manages, and 

provides proper bend radius protection for up to 24 cables. 

CFPL4IWxxY 4 Port Single gang, vertical faceplate accepts four Mini-Com® Modules 

CBXJ2IW-A  Mini-Com® 2-port surface mount box accepts up to two Mini-Com® Modules. 
Includes built-in removable blank to add a second module.  

CBXC4IW-A  Mini-Com® surface mount box accepts four Mini-Com® Modules 

 

CMBxx-X Mini-Com® 1-port blank module, reserves space for future use  xx = color 

* *For lengths 1 to 20 feet (increments of one foot), and 25, 30, 35, 40, 45, 50 
feet, change the length designation in the part number to the desired length. 

xx To designate color, add suffix IW (Off White), replace IW suffix with EI (Electric 
Ivory), IG (International Gray), AW (Arctic White), BL (Black), BU (Blue), RD 
(Red),YL(Yellow), GR (Green), OR (Orange), or VL (Violet). BL (Black), BU 
(Blue),RD (Red), YL (Yellow), GR (Green), or OR (Orange 

 
FIBER CONNECTIVITY  

Part Number Description 
BL0121ANU.BK        General Cable Indoor / Outdoor 12 strand tight buffer Multimode 50/125um / 

OM4 distribution interlock armored plenum cable. 

BL0241ANU.BK        General Cable Indoor / Outdoor  24 strand tight buffer Multimode 50/125um / 
OM4 distribution interlock armored plenum cable. 

BL0481ANU.BK        General Cable  Indoor / Outdoor  48 strand tight buffer Multimode 50/125um / 
OM4 distribution interlock armored plenum cable. 

AP0121ANR.BK General Cable  Singlemode 9/125um  Indoor / Outdoor 12 strand tight buffer 
distribution interlock armored plenum cable. 

AP0241ANR.BK General Cable Singlemode  9/125um Indoor / Outdoor  24 strand tight buffer 
distribution interlock armored plenum cable. 

AP0481ANR.BK General Cable Singlemode 9/125um Indoor / Outdoor  48 strand tight buffer 
distribution interlock armored plenum cable. 

FRME1U Rack Mount Enclosure 1 RU, Holds up to three FAP or FMP adapter panels or 
FOSM splice 
modules. Bidirectional sliding drawers provides front and rear access to fibers. 
Dimensions: 
 1.74"H x 17.00"W x 14.20"D (44.0mm x 432.0mm x 361.0mm) 

http://www.panduit.com/wcs/Satellite?c=Page&childpagename=Panduit_Global%2FPG_Layout&cid=1345565612156&packedargs=item_id%3DUICMPPA24BLY%2B%2B%2B%2B%2B%2B%2B%2B%2B%26locale%3Den_us&pagename=PG_Wrapper
http://www.panduit.com/wcs/Satellite?c=Page&childpagename=Panduit_Global%2FPG_Layout&cid=1345565612156&packedargs=item_id%3DUICMPPA48BLY%2B%2B%2B%2B%2B%2B%2B%2B%2B%26locale%3Den_us&pagename=PG_Wrapper
http://www.panduit.com/wcs/Satellite?c=Page&childpagename=Panduit_Global%2FPG_Layout&cid=1345565612156&packedargs=item_id%3DUICMPP24BLY%2B%2B%2B%2B%2B%2B%2B%2B%2B%2B%26locale%3Den_us&pagename=PG_Wrapper
http://www.panduit.com/wcs/Satellite?c=Page&childpagename=Panduit_Global%2FPG_Layout&cid=1345565612156&packedargs=item_id%3DUICMPP48BLY%2B%2B%2B%2B%2B%2B%2B%2B%2B%2B%26locale%3Den_us&pagename=PG_Wrapper
http://www.panduit.com/wcs/Satellite?c=Page&childpagename=Panduit_Global%2FPG_Layout&cid=1345565612156&packedargs=item_id%3DSRBWCY%2B%2B%2B%2B%2B%2B%2B%2B%2B%2B%2B%2B%2B%2B%2B%26locale%3Den_us&pagename=PG_Wrapper
http://www.panduit.com/wcs/Satellite?c=Page&childpagename=Panduit_Global%2FPG_Layout&cid=1345565612156&packedargs=item_id%3DCBXJ2IW-A%2B%2B%2B%2B%2B%2B%2B%2B%2B%2B%2B%2B%26locale%3Den_us&pagename=PG_Wrapper
http://www.panduit.com/wcs/Satellite?c=Page&childpagename=Panduit_Global%2FPG_Layout&cid=1345565612156&packedargs=item_id%3DCBXC4IW-A%2B%2B%2B%2B%2B%2B%2B%2B%2B%2B%2B%2B%26locale%3Den_us&pagename=PG_Wrapper
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FRME2U Rack Mount Fiber Enclosure 2 RU, Holds up to six FAP or FMP adapter 
panels or FOSM splice 
modules. Bidirectional sliding drawers provides front and rear access to fibers. 
Dimensions: 3.48"H x 17.00"W x 14.20"D (88.0mm x 432.0mm x 361.0mm) 

FWME4 Opticom Wall Mount Fiber Enclosure. Good for containing Fan-out transitions 
from outdoor loose-tube cable to indoor-type tight-buffered cable. Holds up to 
four QuickNet™ Cassettes, FAP, or FMP panels. Dimensions: 16.11"W x 
12.25"H x 3.52"D. (409.2mm x 311.0mm x 89.4mm). For sizes holding 2 or 8 
adapter panel, replace "4" in part number with 2 or 8. 

FAPB Blank fiber adapter panel for filling space in fiber enclosures for future use. 

FWME4 Opti-com wall mount fiber enclosure. Holds up to four QuickNet™ Cassettes, 
FAP, or FMP panels. 
Dimensions: 16.11"W x 12.25"H x 3.52"D (409.2mm x 311.0mm x 89.4mm). 
For containing outdoor/indoor fiber fan-out transitions in entrance facilities.  

FAP12WAQDLC LC 10Gig™ FAP loaded with 12 LC 10Gig™ Duplex Multimode Fiber Optic 
Adapters (Aqua) with phosphor bronze split sleeves. 

FAP12WBUDDCZ LC FAP loaded with 12 LC duplex singlemode fiber optic adapters (Blue) with 
zirconia ceramic split sleeves. 

FZ2ERLNLNSNMxxx LC to LC multimode duplex patch cord, 1.6mm jacketed cable (two duplex LC 
connectors on each end) – 10Gig™ 50/125μm. 1 meter length.  Patch cords 
are available in 1 – 10 meter lengths in 1 meter increments, and 15, 20, 25 and 
30 meter lengths. For other lengths, replace the "1" in part number with 
desired length. M = 001 – 003 meters 

F92ERLNLNSNMxxx LC to LC singlemode duplex patch cord, 1.6mm jacketed cable (one duplex LC 
connector on each end) – 9/125μm. 1 meter length.  Patch cords are available 
in 1 – 10 meter lengths in 1 meter increments, and 15, 20, 25 and 30 meter 
lengths. For other lengths, replace the "1" in part number with desired length. 
M = 001 – 003 meters 

 

RACKS, CABINETS AND CABLE MANAGERS  

Part Number Description 
R2P 19" EIA rack, aluminum. Dimensions: 84.0"H x 20.3"W x 3.0"D (2134mm x 

514mm x 76mm). 

PRV8  
 

Vertical cable manager, includes four PRSP7 slack spools. Dimensions: 

83.9"H x 8.0"W x 16.4"D (2131mm x 203mm x 417mm) 

PRD8 Vertical Dual Hinge, 8" wide Door 

R2PPEVWF Waterfall Trough for 2 Post Rack and PatchRunner ™ High Capacity Vertical 
Cable Managers. Use on top each 2 post rack for high interbay pathway. 

CMUT19 Cable Management Cable Trough. Placed at bottom of racks for lower interbay 
pathway. Not needed end of row. 

NMF4 Horizontal Cable Manager High Capacity Front Only 4 Rack  Units. Place in 
middle of racks for mid-level interbay pathway. Not needed on end of row 
unless shown on elevations. 

NM2 Horizontal Cable Manager High Capacity Front  and  Rear 2 rack spaces. 

EWMW242825 Hoffman 24” High AcessPlus II Double-Hinge Wall Mount Cabinet with Window 
Door / 12 Rack Units 

EWMW362825 Hoffman 36” High AcessPlus II Double-Hinge Wall Mount Cabinet with Window 
Door / 19Rack Units 

http://www.panduit.com/wcs/Satellite?c=Page&childpagename=Panduit_Global%2FPG_Layout&cid=1345565612156&packedargs=item_id%3DPRV8%2B%2B%2B%2B%2B%2B%2B%2B%2B%2B%2B%2B%2B%2B%2B%2B%2B%26locale%3Den_us&pagename=PG_Wrapper
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EWMW482825 Hoffman 48” High AcessPlus II Double-Hinge Wall Mount Cabinet with Window 
Door / 29 Rack Units 

E19SWM12U20 Hoffman 25” High Swing-Out Wall Mount Rack / 12 Rack Units 

E19SWM20U20 Hoffman 40” High Swing-Out Wall Mount Rack / 20 Rack Units 

E19SWM25U20 Hoffman 48” High Swing-Out Wall Mount Rack / 25 Rack Units 

E19SWM32U20 Hoffman 60” High Swing-Out Wall Mount Rack / 32 Rack Units 

 
PATHWAYS AND CABLE  

Part Number Description 
Fiber Runner Panduit 4X4" and 6X4"FiberRunner fiber channel. Mounts alongside ladder 

rack.  See Panduit website or catalog for fittings and mounting hardware. 

LD5EI8-A LD5 Raceway - 8 foot sections - for surface mounting work area cable where 
concealed routing not possible only. 

LD10EI8-A LD10 Raceway - 8 foot sections - for surface mounting work area cable where 
concealed routing not possible only. 

PLT2S-C702Y Red (Maroon) plenum cable ties for use in ceiling spaces - 7.4" 

PLT3S-C702Y Red (Maroon) plenum cable ties for use in ceiling spaces - 11.6" 

HLS-75R6 75 foot continuous roll blue hook and loop ties - to be used on cable bundles 
in telecom rooms 

EZ Path Series 22 Low cable volumes 

EZ Path Series 33 Moderate cable 

EZ Path Series 44+ High cable volume 

 

BONDING AND GROUNDING  

Part Number Description 
LCC series Panduit two-hole compressing lugs for code conductors in BICSI hole spacing. 

HTCT series Panduit HTAPs. Must be selected according AWG size of run and tap 
conductors. 

CLRCVR series Panduit clear covers for HTAPs. Must be selected according to HTAP being 
covered. 

RGS134-1Y Grounding strip (vertical busbar) for newly installed racks or cabinets with 
screw rails. 78.65" (2m) length; .67" (17mm) width; .05" (1.27mm)thickness; 
provided with .16 oz. (5cc) of antioxidant, one grounding sticker and three 
each #12-24 x 1/2" and M6 x 12mm thread-forming screws. 

RGS134B-1 Grounding strip for newly installed racks or cabinets with cage nut rails: 78.70" 
(2m) length; .67" (17mm) width; .05" (1.27mm) thickness; provided with .16 oz. 
(5cc) of antioxidant, one grounding sticker, three cage nut bonding studs, eight 
#12-24 bonding nuts and three strip clips. 

RGCBNJ660P22 Jumper kit for bonding individual racks or cabinets into grounding backbone. 
#6 AWG (16mm²) jumper; 60" (1.52m) length; 45° bent lug on grounding strip 
side; provided with .16 oz. (5cc) of antioxidant, two each #12-24 x 1/2", M6 x 
12mm, #10-32 x 1/2" and M5 x 12mm thread forming screws and a copper 
compression HTAP* for connecting to a #6 to #2 awg sized bonding 
backbone. 
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RGCBNJ660PY Jumper kit for bonding individual racks or cabinets into grounding backbone. 
#6 AWG (16mm²) jumper; 60" (1.52m) length; 45° bent lug on grounding strip 
side; provided with .16 oz. (5cc) of antioxidant, two each #12-24 x 1/2", M6 x 
12mm, #10-32 x 1/2" and M5 x 12mm thread forming screws and a copper 
compression HTAP* for connecting to a #2 awg to 250 kcmil bonding 
backbone. 

GJ672UH Rack jumper (and cabinet) kits for smaller TR (5 bays or less) to bond 
individual rack or cabinet directly back to wall mounted busbar. One 72" length 
#6 AWG green wire with yellow horizontal stripe. Jumper is pre-terminated on 
one end with LCC6-14JAWH-L and the other end with LCC6-14JAW-L. This 
rack grounding jumper is 72" long. For other lengths replace the "72" in the 
part number. Available lengths are 72, 96, 120, 144, 168, 192, 216, 240, 264 
and 288 inches. 

RGESD2-1 Two-hole ESD port with 5/8" hole spacing; provided with an ESD protection 
sticker, .16 oz. (5cc) of antioxidant, and two each #12-24 x 1/2" and M6 x 
12mm thread-forming screws. 

RGESDWS Adjustable fabric ESD wrist strap with 6' coil cord, banana plug, 1 megaohm 
resistor and 4mm snap. 

RGTBSG-C Green thread-forming bonding screws for use to mount equipment that does 
not have a built-in grounding pad (terminal). 

CNB4K Green bonding cage nut, includes 4 #12-24 bonding cage nuts (.06 – .11 thick 
panel) and 4 #12-24 x 1/2" bonding screws with #2 Phillips/slotted combo hex 
head (use 5/16" or 8mm socket). Ideal for patch panel applications and 
bonding smaller equipment not equipped with a built-in grounding terminal. 

CNBK Green bonding cage nut, includes 50 #12-24 bonding cage nuts (.06 – .11 
thick panel) and 50 #12-24 x 1/2" bonding screws with #2 Phillips/slotted 
combo hex head (use 5/16" or 8mm socket). 

RGW-100-1Y 100 paint piercing bonding washers for 3/8" (M8) stud size; .875" (22.2mm) 
O.D.; provided with .16 oz. (5cc) of antioxidant. NOTE: Panduit racks come 
supplied with these. This is needed to construct non-Panduit racks. 

RGEJ1024PHY 24" long pre-terminated equipment grounding jumper#10 AWG (6mm²) jumper; 
bent lug on grounding strip side to straight lug on equipment; provided with .16 
oz. (5cc) of antioxidant and two each #12-24 x 1/2", M6 x 12mm, #10-32 x 1/2" 
and M5 x 12mm thread-forming screws. 

RGEJ1036PFY 36" long pre-terminated equipment grounding jumper#10 AWG (6mm²) jumper; 
bent lug on grounding strip side to straight lug on equipment; provided with .16 
oz. (5cc) of antioxidant and two each #12-24 x 1/2", M6 x 12mm, #10-32 x 1/2" 
and M5 x 12mm thread-forming screws. 

GB2B0514TPI-1 Wall mounted telecommunications busbar suitable for small telecom room. 
Pre-assembled with BICSI/TIA-607-B hole spacing. Bar is 1/4" x 2" x 24" in 
size.  

GB4B1028TPI-1 Wall mounted telecommunications busbar suitable for larger telecom room. 
Pre-assembled with BICSI/TIA-607-B hole spacing. Bar is 1/4" x 4" x 24" in 
size. 

ACGK Armored cable grounding kit. Contains one grounding terminal for #6 AWG 
grounding conductor, and one #10 mechanical clamp for cable diameters in 
9/16" – 1 1/16" diameter range. 

ACG24K-500 #6 AWG (16mm2) jumper for armored cable diameter 0.85" (21.3mm) to 1.03" 
(26.2mm); 24" (609.6mm) length; factory terminated on one end with LCC6 
two-hole copper compression lug and the other end with grounding terminal; 
provided with two each #12-24 and M6 thread-forming screws and a black 
polypropylene terminal cover. 
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ACG24K #6 AWG (16mm2) jumper for armored cable diameter up to 0.84" (21.3mm); 
24" (609.6mm) length; factory terminated on one end with LCC6 two-hole 
copper compression lug and the other end with grounding terminal; provided 
with two each #12-24 and M6 thread-forming screws and a black 
polypropylene terminal cover. 

LTYK Wall mounted busbar label kit. Label kit includes printed tag and one flame 
retardant cable tie. 

 

LABELS & LABELING EQUPIMENT 

Part Number Description 

PROG-EM2GO Easy-Mark Labeling Software for PC, supplied on USB Flash Drive. 

LS8EQ-KIT-ACS Panduit PanTher hand-held label printing system in kit. Includes LS8EQ printer 
with QWERTY keypad, one cassette of S100X150VAC self-laminating labels, 
six AA alkaline batteries, LS8E-ACS, LS8-CASE, LS8-PCKIT, LS8-IB, LS8-
WS, quick reference card and operator’s manual. 

C195X040Y1J Faceplate label for use with Easy-Mark labeling software and laser printer. 

C261X035Y1J Faceplate label for use with Easy-Mark labeling software and laser printer - 
horizontal sloped faceplates. 

C195X040Y1C Faceplate label for use with PanTher LS8E hand-held printer 

C261X035Y1J Component Labels for Mini-Com® Modular Faceplate Patch Panels for use 
with Easy-Mark software and laser printer. 

C261X035Y1C Component Labels for Mini-Com® Modular Faceplate Patch Panels for use 
with PanTher LS8E hand-held printer. 

S100X150YAJ Self-laminating cable labels for Category 6A cable for use with Easy-Mark 
software and laser printer. 

S100X150YAJ Cable label for indoor non-armored 6 or 12 strand fiber cable. For use with 
Easy-Mark software and laser/inkjet printer. 

S100X150VAC Cable label for indoor non-armored 6 or 12 strand fiber cable. For use with 
PanTher™ LS8E Hand-Held Label Printer 

S100X400YAJ Cable label for 24 or 36 strand single-mode, armored inter-building fiber 
backbone. For use with Easy-Mark software and laser/inkjet printer. 

S100X400VAC Cable label for 24 or 36 strand single-mode, armored inter-building fiber 
backbone. For use with PanTher™ LS8E Hand-Held Label Printer 

S100X150VAC Self-laminating cable labels for Category 6A cable for use with PanTher LS8E 
hand-held printer. 

S100X650YAJ Label for indoor armored 12 and 24 str cable - for use with Easy-Mark software 
and laser printer. 

S100X650VAC Label for indoor armored 12 and 24 str cable - for use with PanTher LS8E 
handheld printer. 

S100X400YAJ                   Label for outdoor armored 24 str cable - for use with Easy-Mark software and 
laser printer. 

S100X400VAC Label for outdoor armored 24 str cable - for use with PanTher LS8E handheld 
printer. 

S100X160YAJ and 
NWSLC-3Y 

Laser printable fiber jumper self-laminating labels with rotating sleeve for 
FZE/FXE multimode and singlemode fiber jumpers 

S100X160VAC and 
NWSLC-3Y 

Fiber jumper self-laminating labels with rotating sleeve for FZE/FXE multimode 
and singlemode fiber jumpers. For use with PanTher LS8E handheld printer. 
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S100X220YAJ and 
NWSLC-7Y 

Laser printable fiber jumper self-laminating labels with rotating sleeve for 
FZD/FXD jumpers. 

S100X220VAC and 
NWSLC-7Y 

Fiber jumper self-laminating labels with rotating sleeve for FZD/FXD jumpers 
for PanTher LS8E handheld printer. 

S100X150YAJ Label for copper patch cords for use with laser printer. 

S100X150VAC Label for copper patch cords for use with PanTher hand-held labeler. 

T100X000VPC-BK 1" high, continuous black on white, vinyl tape labels for labeling racks and 
cabinets with PanTher LS8E handheld labeler. 

C400X100YJT 1" by 4" white, polyester label for labeling racks and cabinets that prints from 
laser printer using Easy-Mark software. 



DATA COMMUNICATIONS 
SECTION 27 1000 
R231571X00 

 

29 

 
 
 



DATA COMMUNICATIONS 
SECTION 27 1000 
R231571X00 
 

30 

 
 

 
 

  
  

 
 

 
 

  
  

 
 

 
 

 
 

 
 

 

• Definitions of Terms 
Word or Phrase Meaning 

°C degrees Celsius 

°F degrees Fahrenheit 

A Ampere 

AC Alternating Current 

Access floor A system consisting of completely removable and interchangeable 
floor panels that are supported on adjustable pedestals or stringers 
(or both) to allow access to the area beneath. 

Access provider The operator of any facility that is used to convey 
telecommunications signals to and from a customer premises. 

ANSI American National Standards Institute 

AP Access Provider 

ASTM American Society for Testing and Materials 

ATIS Alliance for Telecommunications Industry Solutions 

AWG American Wire Gauge 

Backbone A facility (e.g., pathway, cable or conductors) between any of the 
following spaces: telecommunications rooms, telecommunications 
enclosures, common telecommunications rooms, floor serving 
terminals, entrance facilities, equipment rooms, and common 
equipment rooms. 

Backbone cable See backbone. 

BICSI Building Industry Consulting Service International 

Blended floor system A combination of cellular floor units with raceway capability and other 
floor units with raceway capability, systematically arranged in a 
modular pattern. 

BOCA Building Officials and Code Administrators 

BOMA Building FCUSDs Managers Association 

Buried cable A cable installed under the surface of the ground in such a manner 
that it cannot be removed without disturbing the soil. 

Cabinet A container that may enclose connection devices, terminations, 
apparatus, wiring, and equipment. 

Campus The buildings and grounds having legal contiguous interconnection. 

CCITT International Telegraph and Telephone Consultative Committee 

Cell A single raceway of a cellular or under floor duct system. 

CER common equipment room 

Common 
telecommunications 
room 

An enclosed space used for backbone interconnections for more than 
one tenant in a building, which may also house equipment. 

Conduit (1) A raceway of circular cross-section. (2) A structure containing one 
or more ducts. Editorial note - For the purposes of this Standard, the 
term conduit includes electrical metallic tubing (EMT) or electrical 
non-metallic tubing (ENT) 

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

CTR common telecommunications room 

Customer premises 
equipment (CPE) 

Telecommunications equipment located on the customer's premises. 

dB decibel 

Demarcation point A point where the operational control or ownership changes. 
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Direct-buried cable A telecommunications cable designed to be installed under the 
surface of the earth, in direct contact with the soil. 

Distribution duct A raceway of rectangular cross-section placed within or just below 
the finished floor and used to extend the wires or cables to a specific 
work area. 

Duct (1) A single enclosed raceway for conductors or cables. See also 
conduit, raceway. (2) A single enclosed raceway for wires or cables 
usually used in soil or concrete. (3) An enclosure in which air is 
moved. Generally part of the HVAC system of a building. 

EF entrance facility 

Elastomeric firestop A firestopping material resembling rubber (See also firestopping). 

Electromagnetic 
interference 

Radiated or conducted electromagnetic energy that has an 
undesirable effect on electronic equipment or signal transmissions. 

Embedded duct A duct fully enclosed inside a floor or a wall. 

EMT electrical metallic tubing 

Enclosure, 
telecommunications 

A case or housing for telecommunications equipment, cable 
terminations, and cross-connect cabling. 

End user FOLSOM CORDOVA UNIFIED SCHOOL DSTRICTor user of the 
premises cabling system. 

ENT electrical nonmetallic tubing 

Entrance facility 
(telecommunications) 

 

An entrance to a building for both public and private network service 
cables (including wireless) including the entrance point of the building 
and continuing to the entrance room or space. 

Entrance point 
(telecommunications) 

The point of emergence for telecommunications cabling through an 
exterior wall, a floor, or from a conduit. 

Entrance room or 
space 
(telecommunications) 

A space in which the joining of inter or intra building 
telecommunications backbone facilities takes place. Editorial note - 
An entrance room may also serve as an equipment room. 

EP entrance point 

Equipment room 
(telecommunications)  

 

An environmentally controlled centralized space for 
telecommunications equipment that usually houses a main or 
intermediate cross-connect. 

False ceiling See suspended ceiling. 

FCC Federal Communications Commission 

Firestop system A specific construction consisting of the material(s) (firestop 
penetration seals) that fill the opening in the wall or floor assembly 
and any items that penetrate the wall or floor, such as cables, cable 
trays, conduit, ducts, pipes, and any termination devices, such as 
electrical outlet boxes, along with their means of support. 

Firestop A fire-rated material, device, or assembly of parts installed in a 
penetration of a fire-rated barrier. 

Floor slab That part of a reinforced concrete floor which is carried on beams 
below. 

ft. feet, foot 

Furniture cluster A contiguous group of work areas, typically including space divisions, 
work surfaces, storage, and seating. 

g gram 

grounding The act of creating a ground. 

Horizontal cabling 1) The cabling between and including the telecommunications 
outlet/connector and the horizontal cross-connect. 2) The cabling 
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between and including the building automation system outlet or the 
first mechanical termination of the horizontal connection point and the 
horizontal cross-connect. 3) in a data center, horizontal cabling is the 
cabling from the horizontal cross-connect (in the main distribution 
area or horizontal distribution area) to the outlet in the equipment 
distribution area or zone distribution area. 

Horizontal connection 
point 

A location for connections between horizontal cables that extend 
from building pathways and horizontal cables that extend to building 
automation systems devices and equipment. 

HVAC heating, ventilation and air conditioning 

IDF Intermediate Distribution Frame 

IEEE The Institute of Electrical and Electronics Engineers 

in inch 

Infrastructure 
(telecommunications) 

A collection of those telecommunications components, excluding 
equipment, which provide the basic support for the distribution of all 
information within a building or campus. 

innerduct A nonmetallic raceway, usually circular, placed within a larger 
raceway. 

ISO International Organization for Standardization 

junction box A location in the pathway system that allows transition of pathways 
and access to cables. 

kg kilogram 

km kilometer 

m meter 

Multi-user 
telecommunications 
outlet assembly 

A grouping in one location of several telecommunications 
outlet/connectors. 

MUTOA multi-user telecommunications outlet assembly 

N Newton 

NEC National Electrical Code 

NEMA National Electrical Manufacturers Association 

NESC National Electrical Safety Code 

NFPA National Fire Protection Association 

NIST National Institute for Standards and Technologies 

Plenum cable A cable with flammability and smoke characteristics that meets the 
safety requirements of the National Electrical Code® (NEC®) 
allowing it to be routed in a plenum area without being enclosed in a 
conduit. 

Plenum A designated area used for transport of environmental air as part of 
the air distribution system. Because it is part of the air distribution 
system, cables installed in this space require a higher fire rating. 

Power Over Ethernet 
(PoE) 

Power Over Ethernet. Usually referring to the IEEE 802.3af standard 
that provides a means to supply low voltage power to end equipment 
using network cable and devices. 

Power Sum 
Attenuation-to-
Crosstalk Ratio 
(PSACR) 

The difference between attenuation and power sum crosstalk 
measured in dB at a given frequency. This difference is critical to 
ensure that the signal sent down the twisted-pair cable is stronger at 
the receiving end of the cable than any interference signals 
(crosstalk) from other cable pairs. 

Power Sum Equal Level 
Far-End Crosstalk 
(PSELFEXT) Loss 

A computation of the unwanted signal coupling from multiple 
transmitters at the near end into a pair measured at the far end and 
normalized to the received signal level. 
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Power Sum Near-End 
Crosstalk (PSNEXT) 
Loss 

A computation of the unwanted signal coupling from multiple 
transmitters at the near end into a pair measured at the near end. 

ppm parts per million 

Propagation delay The time interval required for a signal to be transmitted from one end 
of the circuit to the other. 

pull box A housing located in a pathway run used to facilitate the placing of 
wire or cables. 

PVC polyvinyl chloride 

Raceway Any enclosed channel designed for holding wires or cables. 

RoHS Restriction of Hazardous Substances. This directive was adopted by 
the European Union in an effort to restrict hazardous materials in the 
manufacture of various types of electronic and electrical equipment. 

RoIP Radio over IP  

Return loss A ratio of the power of the outgoing signal to the power of the 
reflected signal, expressed in dB. 

RF radio frequency 

Riser Term applied to vertical sections of cable, such as changing from 
underground or direct-buried plant to aerial plant. Term also applies 
to the space used for cable access between floors. 

Service entrance See entrance facility (telecommunications). 

Service provider The operator of any service that furnishes telecommunications 
content (transmissions) delivered over access provider facilities. 

Signal-to-Noise Ratio 
(SNR) 

The ratio between the detected signal power and noise in a receiver, 
expressed in dB. The prime determining factor in bit error rate. See 
Bit Error Rate.  

Sleeve An opening, usually circular, through the wall, ceiling, or floor to allow 
the passage of cables. 

Slot An opening through a wall, floor, or ceiling, usually rectangular, to 
allow the passage of cables. 

SP service provider 

Splice box A box, located in a pathway run, intended to house a cable splice. 

Splice closure A device used to protect a splice 

Structural Return loss A measure of reflected energy of a transmitted signal due to 
impedance variations along the length of the cable, expressed in dB. 

Suspended ceiling A ceiling that creates an area or space between the ceiling material 
and the structure above. 

TE telecommunications enclosure 

Telecommunications 
room  

An enclosed architectural space for housing telecommunications 
equipment, cable terminations, and cross-connect cabling. 

TIA Telecommunications Industry Association 

TLA Three Letter Acronym 

TR telecommunications room 

TS telecommunications space 

UL Underwriters Laboratories Inc. 

Underfloor raceway A pathway placed within the floor and from which wires and cables 
emerge to a specific floor area. 

Uninterruptible power 
supply 

A buffer between utility power or other power source and a load that 
requires continuous precise power. 

UPS uninterruptible power supply 

V volt 

Vac volts alternating current 
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Vdc volts direct current 

Velocity of propagation The speed of transmission along a cable relative to the speed of light 
in a vacuum. 

Voice over IP (VoIP) A term used in IP telephony for voice delivered using the Internet 
Protocol. 

YABA Yet Another Bloody Acronym 

WEEE Waste Electrical and Electronic Equipment Directive. A European 
Union directive that set collection, recycling and recovery targets for 
all types of electrical goods. 

WiFi WiFi is the trade name for the popular wireless technology used in 
home networks, mobile phones, video games and other electronic 
devices that require some form of wireless networking capability. In 
particular, it covers the various IEEE 802.11 technologies (including 
802.11n, 802.11b, 802.11g, and 802.11a). 

Wireless The use of radiated electromagnetic energy (e.g., radio frequency 
and microwave signals, light) traveling through space to convey 
information. 

Work area A building space where the occupants interact with 
telecommunications terminal equipment. 

Zone box An enclosure used to house one or more of the following; a) a 
consolidation point, b) a horizontal connection point, c) building 
automation system outlets. 
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PART 1 - GENERAL 

1.1 WORK INCLUDED 

A. General Conditions and requirements of Division 1 and Section 26 0000 apply to work 
hereunder. 

B. Furnish and install extensions to the existing Fire Alarm System including all wiring and 
connections and other materials as shown on Plans and specified herein. It is the intent 
that a complete operating system be installed and that any power supplies, relays, 
resistors, cards, modules, programming, or other items required to achieve this end 
result shall be furnished whether or not such item or items are specified herein. 

C. Site and System Investigation: System bidder shall visit site prior to bid and become 
thoroughly knowledgeable about existing system and work required to perform work of 
this section. Failure to discover the equipment, materials, and labor required to complete 
the extensions will not relieve the contractor from completing the work at no additional 
cost. 

1.2 GENERAL REQUIREMENTS 

A. System Requirements:  All of various equipment components to be complete with all 
appurtenant accessories required to provide specified facilities and perform specified 
functions throughout presently planned construction and space; and provisions for 
expanding system to provide same facilities, and perform same functions in all future 
planned construction, including space and mountings in control panels and terminal 
backboards. 

B. Interruption of Service: Existing fire alarm system must be kept operational during work 
of this contract. If operation of existing system or portion of existing system is disrupted 
for connections into system or cutoff for any reason by work of this project, Contractor 
must provide fire watch. Fire watch must occur 24 hours per day and every day system 
is down. Fire watch proposed by Contractor must be acceptable to local fire authority 
and Owner. All costs for fire watch shall be Contractor’s responsibility. 

1.3 QUALITY ASSURANCE: 

A. Latest applicable publications listed below form a part of this Specification: 
  CEC  California Electrical Code 
  CFC  California Fire Code 
  NFPA 72 National Fire Alarm Code with California Amendments 
  ADA  Title 3 of the Americans with Disabilities Act 
  CCR  Titles 19 and 24 of the California Code of Regulations 
  CMC  Uniform Mechanical Code with California Amendments 

1.4 CONTRACTOR QUALIFICATIONS: 

A. Fabricator/Installer/Vendor shall be licensed contractor and servicing agent, as well as 
installer for all components and systems in this System, and be acceptable to 
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manufacturer of the major components of the system.  Service personnel shall be 
capable of serving any and/or all components of the System. 

B. Fabricator/Installer/Vendor must be able to present evidence of technical expertise, be 
a firm who has successfully installed projects of a similar scope to this project for a 
minimum of five (5) years, and shall maintain service office within 100 miles of the project 
site. 

C. All equipment is to be manufactured by a firm/firms who have successfully fabricated 
elements/systems of a scope similar to this project for a minimum of ten (10) years. 

D. Have a valid State of California Contractor's license in classification C10 - Electrical. 

E. Provide authorized dealer service on-site at facility within four (4) hours of a problem 
being reported, with this response time available twenty-four (24) hours per day, seven 
(7) days per week.  

F. Affirm that he maintains, or will maintain, or has access to, a stock of system spares 
sufficient to insure that no element of the System will be out of service for more than 
twenty-four (24) hours due to lack of proper spares. 

1.5 SUBMITTALS, O&M’S AND RECORD DRAWINGS: 

A. Submittals: 

1. Refer to Section 26 0000. 

2. Contractor shall submit name of firm he proposes to do work under this Section, 
addresses, phone numbers, and name of firm's contact, for approval. Such firms 
shall be factory authorized representatives of the system and submittal shall 
include manufacturer’s letter of confirmation. Proposed firm shall furnish all 
equipment and specialty cables, make all connections to same, and place the 
systems in operation. Such firms shall have offices and service departments within 
a 100 mile radius of project and shall have been in business of this type for at least 
five years. 

3. Submittals shall be complete and include catalog data, shop drawings, one-line 
diagrams, battery calculations, voltage drop calculations, and scaled plan 
drawings. Building plans shall be 1/8"=1'-0", and site plans shall be no smaller than 
1"=40'. 

4. Shop Drawings shall contain complete wiring and schematic diagrams for 
equipment furnished, equipment layout, conduit and wiring layout drawings, and 
any other details required to demonstrate that system has been coordinated and 
will properly function as a unit.  Equipment Vendor shall check Drawings for 
adequacy of conductors and raceways for proposed system.  Include in Bid 
Amount all required raceways, conductors and material necessary to suit proposed 
system. 

5. Battery Capacity Calculations:  Complete battery calculation sheet showing all the 
electrical requirements of the entire fire alarm system, including the power 
consumption of the individual devices, both in alarm and supervisory modes shall 
be submitted. 
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6. Voltage Drop Calculations:  Submit voltage drop calculations for all fire alarm 
signal circuits. 

B. Operation and Maintenance Manuals: 

1. Operating Instruction Manuals outlining the step-by-step procedures required for 
system start-up and operations shall be furnished.  The instructions shall include 
manufacturer's name, model number, service manual parts list, and brief 
description of all equipment and their basic operating features. 

2. Maintenance Instruction Manuals outlining maintenance procedures shall be 
furnished.  The manual shall include a troubleshooting guide listing possible 
breakdowns and repairs and a simplified connection wiring diagram for the system 
as installed. 

C. Record Drawings:  Refer to Section 26 0000. Final Inspection will not be made until 
drawings are received and approved. Record Drawings shall include "As-Built" one-line 
and wiring diagrams, with terminations identified, wire color coding schedule, pullbox 
locations, and conduit routing plans. 

D. Furnish to District a printed copy of the control panel programming upon completion of 
final system programming. 

E. Performance Test Reports:  Upon completion of installed system, submit in booklet form 
all field tests performed to prove compliance with the specified performance criteria.  
Each test report shall indicate the final position of controls. 

1.6 GUARANTEE: 

A. One firm to assume full responsibility for performance on all work of this section.  
Guarantee all equipment against defects in material and workmanship for two (2) years, 
and provide on-the-premises service during normal working hours for two years, at no 
cost to Owner if trouble is not caused by misuse, abuse, or accident, or at current labor 
rates if so caused. Provide manufacturer's written one-year guarantee for equipment and 
parts. 

B. Service shall normally be available within 24 hours from service department of 
authorized distributor of manufacturer by factory trained servicemen. 

C. On-the-premises service at other than normal working hours to also be available, but 
labor charges for such calls to be paid by Owner at current labor rates. 

PART 2 - DETAIL REQUIREMENTS AND PRODUCTS 

2.1 SYSTEM OPERATION 

A. Activation of any manual station or automatic detector shall cause the operation of all 
audible and visual signals. 
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B. In addition to sounding local alarm signals, operation of manual stations or automatic 
detectors shall activate a digital communicator for telephone leased line reporting to 
remote SB575 compliant supervisory station. Telephone company leased lines and 
remote station monitoring shall be arranged by the Owner. 

C. Contractor to ensure synchronization of visual devices where required by NFPA 72. 

D. The system shall be electrically supervised against open circuits and grounds on the 
wiring to the alarm and initiating devices. An open or ground in the system shall cause a 
trouble signal to sound continuously until the system is restored to normal or until the 
signal is silenced by means of a cut-off switch. When the cut-off switch is thrown to the 
"off" position, a white pilot light shall be illuminated to show that the trouble signal is off. 
When the system is restored to normal operation, the trouble signal shall sound again 
and shall be silenced only by restoring the cut-off switch to its normal position, thereby 
also extinguishing the pilot light. Open and grounded circuits in the system shall not 
cause the sounding of false alarms. System shall be capable of initiating fire drill signal 
from master location. Fire drill signal shall not activate relay for remote reporting facilities. 

2.2 ACCESSORIES 

A. Equipment and accessories furnished under the terms of these specifications shall be 
the standard products of the manufacturers specified or required. All equipment shall be 
listed by U.L. All equipment and accessories shall be compatible with the system.  

B. Refer to drawings for accessories and devices used. 

C. At ceilings other than lay-in ceilings, provide access doors in ceiling directly below above-
ceiling mounted detectors. Access doors shall be KARP, Milcor, Newman, or approved 
equal, with concealed hinges, prime coated with rust inhibitive paint, screwdriver locks 
at interior and key operated cylinder locks at exterior locations. Style of door shall suit 
ceiling or wall construction, including fire rating. Doors shall be 14 gauge C.R. steel 
minimum. 

PART 3 - EXECUTION 

3.1 INSTALLATION REQUIREMENTS 

A. Work shall be installed as shown on the Drawings in accordance with the manufacturer's 
diagrams and recommendations, except where otherwise indicated. 

B. Electrical Contractor shall retain the services of the duly appointed representative as 
specified hereinbefore, who shall furnish all equipment, make all connections to same, 
and place system in operation. Technician and workman employed shall be particularly 
skilled in this type of work. 

C. At existing sites, the existing system shall be tested as soon as possible after award of 
contract and prior to preparing submittals. Contractor shall test entire system to insure 
proper operation. Any defects of deficiencies found shall be listed and presented to 
Owner in letter form. It will be assumed that existing equipment is fully functional unless 
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identified otherwise by Contractor. Control panel shall be mounted with sufficient 
clearance for observation and testing. 

D. All junction boxes must be clearly marked for distinct identification. 

E. Panel enclosures shall comply with the Requirements of UL 864.  Enclosures having 
doors over forty-eight inches (48") in height shall be provided with a three (3) point catch 
and lock; all other doors shall contain a cabinet type cylinder lock.  Inserts shall be blind 
fastened so that no screws show on panel front.                                                

F. Detectors shall be installed in accordance with manufacturer's written instructions in 
areas as indicated on the Drawings. 

G. At locations other than t-bar ceilings, provide access door in ceiling directly below above-
ceiling mounted detectors.   

H. Circuits shall be terminated on screw terminals. Terminal blocks shall be Allen-Bradley 
Bulletin 1492 with 600 volt screw terminals for #22 to #10 conductors, mounted to type 
N22 channel, or approved equal. Submittal shall show internal elevation of terminal 
cabinets with equipment laid out. 

I. Detector locations shown on drawings are approximate only. Exact locations shall be 
coordinated with lighting and mechanical equipment and shall be placed in accordance 
with manufacturer's recommendations (with respect to supply air diffusers, etc.). 

J. No splices shall occur in underground pullboxes. System wiring shall be continuous, 
without splices, from terminal cabinet to terminal cabinet and control panel to devices. 
All interior pullboxes shall be accessible and locations shall be recorded on "As-Built" 
drawings. 

3.2 ACCESS DOORS 

A. Furnish and install access doors wherever required whether shown or not for easy 
maintenance of fire alarm detectors above ceilings. Access doors shall be sized to allow 
access to equipment for complete removal and replacement of device. 

3.3 CONSTRUCTION MEETINGS 

A. The Contractor shall schedule construction meetings at the jobsite as follows: 

1. Pre-rough-in meeting shall occur before installation of any boxes, raceways, etc.  
Exact locations of all detectors shall be established as recommended by the 
Intrusion Alarm System subcontractor. 

2. Prewire meeting shall occur after raceways are installed and prior to pulling of any 
wire or cable. 

3. Pre-termination meeting shall occur after wire and cable has been installed and 
prior to termination. 
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B. Meetings shall be scheduled by the Contractor on a building by building basis and shall 
include the Project Inspector, School's Representative, the electrical subcontractor, and 
the Intrusion Alarm System subcontractor as a minimum. 

C. One-half to three-quarters of the way through project, District Facilities will set up a 
meeting (preferably at the school site) with decision makers from Facilities, Police 
Services, Maintenance, Maintenance Alarm Tech, General Contractor, Alarm Sub-
contractor, and School Administrator to review the alarm protocol and to identify 
responsible personnel and timelines. 

3.4 TESTS 

A. After all equipment specified herein has been installed and is in operating condition, 
performance tests shall be conducted to determine that installation and components 
comply with these specifications. 

1. Testing shall be scheduled by the Contractor and shall be conducted at time least 
disruptive to school activities and as approved by District. Contractor shall provide 
technicians to conduct all testing (from same firm preparing submittals and 
performing intrusion alarm work). Testing shall be coordinated to include the 
Project Inspector and a representative from Engineer’s office. 

2. At time of testing, Contractor shall insure that his submittal will reflect all materials 
and work necessary to make new equipment function properly with existing. 

3. Contractor shall furnish all instruments and personnel required for tests. 

4. Conduct tests for following: 

a. Verify that the system is free of grounds or open circuits.  The central control 
board shall indicate when a ground or open circuit exists. 

b. Verify that notification devices, pull stations, transmitters, automatic 
detectors and supervisory devices are functioning as specified.  Criteria for 
testing shall be as follows: 

1) Audibles shall deliver the sound pressure levels (decibels) of the 
specified device. 

2) Pull stations shall close the circuits specified and deliver specified 
alarm signal. 

3) Automatic detectors shall actuate the specified zones when the 
appropriate fire or smoke conditions are generated. 

a) Calibrate and adjust all photoelectric detectors to manufacturer's 
standards in place and under dynamic field operating conditions 
using testing equipment built by manufacturer specifically for this 
purpose. 

c. Panels and supervisory devices shall display and control functions as 
specified.   

5. The "End of Line Resistance" for each circuit shall be tested in the presence of the 
project inspector and shall not exceed a maximum of 10% of the 24 volt system.  
Each component in the circuit shall not exceed the listed manufacturer's minimum 
operating voltages.  See NFPA 72, loop resistance.  This section requires that all 
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initiating and indicating (notification appliance) circuits to be measured and 
recorded. 

6. The actual fire alarm notification circuit voltage drop shall be witnessed and 
recorded by the project inspector during the testing of the circuit under full load. 

B. Testing shall be performed under the supervision of Fire Alarm System supplier's 
qualified representative. 

C. Testing shall be reconducted to verify correction of any defect found in initial testing. 

D. Upon completion of detector installation and system tests, certified technician shall 
submit three (3) copies of written report on manufacturer's Inspection and Test Forms to 
indicate system has been fully tested in supervision, trouble and alarm modes, and is 
fully operational conforming to letter of these Specifications. 

1. Test report shall contain, but is not limited to, the following: 

a. A complete test of equipment installed and wired. 

b. Indication that all equipment is properly installed. 

c. Tests of individual zones as applicable. 

d. Serial numbers, locations by zone and model number for each installed 
detector. 

e. Voltage (sensitivity) settings for each photoelectric detector as measured in 
place with the air conditioning system operating. 

f. Technician's name, certificate number, and date. 

g. Written certification by manufacturer stating that system and its component 
parts are as listed and approved by California State Fire Marshal and that 
installation conforms in all respects to requirements of applicable Codes. 

E. After system is completely tested, the Contractor shall take the following actions with the 
Owner: 

1. The Contractor will schedule a meeting with the Alarm Sub-contractors and 
Owner’s Representatives to determine alarm zone and device nomenclature. The 
Contractor shall insure that the alarm zone and device nomenclature matches the 
actual building and door or room numbers used by the school. Architectural 
numbering shall not be used. Once confirmed, the Contractor shall demonstrate 
this to Owner’s Representatives. 

3.5 FIRE ALARM SYSTEM CERTIFICATION 

A. Fire Alarm System Certification:  Written certification on the form found in Figure 
10.18.2.1.1, NFPA 72 shall be submitted by the Contractor to Project Inspector stating 
for himself and the equipment manufacturer that component parts are as LISTED AND 
APPROVED BY State Fire Marshal, that the installation conforms in all respects to 
requirements as set forth in the California Electrical Code, that acceptance testing has 
been performed in the presence of the Project Inspector. Contractor shall complete and 
sign form and submit to Project Inspector. 
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PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes:  General requirements for the following. 

1. Site excavation and backfilling for the removal of underground utilities and 
structures. 

2. Removal and capping off of underground utilities. 

3. Removal and disposal of waste and debris. 

1.2 RELATED REQUIREMENTS 

A. Section 01 5639, Temporary Tree Protection. 

B. Section 31 0000, Earthwork. 

C. Section 31 2333, Trenching and Backfilling. 

1.3 REFERENCES AND STANDARDS 

A. California Building Code (CBC), edition as noted on the Drawings, as adopted by the 
California Division of the State Architect (DSA). 

B. California Green Building Standards Code (CALGreen), edition as noted on the 
Drawings, as adopted by the California Division of the State Architect (DSA). 

1.4 DEFINITIONS 

A. Remove:  Detach items from existing construction and legally dispose of them off-site 
unless indicated to be removed and salvaged or recycled. 

B. Remove and Salvage:  Detach items from existing construction and deliver them to 
Owner as directed. 

C. Remove and Reinstall:  Detach items from existing construction, prepare them for reuse, 
and reinstall them where indicated. 

D. Existing to Remain:  Existing items of construction that are not to be removed and that 
are not otherwise indicated to be removed, removed and salvaged, or recycled. 

1.5 ADMINISTRATIVE REQUIREMENTS 

A. Submittal Procedures: 

1. Informational Submittals shall be submitted in accordance with Section 01 3300, 
Submittal Procedures. 
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B. Pre-Site Clearing Meeting:  Conduct at project site, between Contractor[, Architect] and 
Owner’s Project Inspector, issues relating to existing condition of site, including 
procedures to be following in removing existing above and below grade improvements. 

1. Notify participants not less than 5 business days prior to date established for 
meeting. 

2. Meeting may be included as an agenda item at the Pre-construction Meeting if 
agreeable to the Owner. 

1.6 INFORMATIONAL SUBMITTALS 

A. Contractor’s Report describing damage to existing site improvements to remain. 

B. Record of Pre-Site Clearing Meeting. 

1.7 MATERIALS OWNERSHIP 

A. Items of interest or value to Owner that may be encountered during site clearing, and not 
previously removed by Owner prior to Contractor commencing site clearing work, remain 
Owner's property.  

1. Carefully remove and salvage each item or object in a manner to prevent damage 
and deliver promptly to Owner. 

2. Coordinate with the Owner who will establish special procedures for removal and 
salvage. 

B. Existing site improvements that are to be removed and re-installed under this Contract, 
where noted on the Drawings, shall remain the property of the Owner.  Contractor shall 
be responsible for careful removal and storage of items to be reinstalled and will be 
responsible for replacing items that are damaged, as determined by the Architect, at no 
expense to the Owner. 

1.8 QUALITY ASSURANCE 

A. Minimum requirements herein shall govern, except that local, state, federal codes and 
ordinances shall govern when their requirements are in excess hereof. 

B. Obtain and pay for permits, bonds, licenses, and other governing approvals required for 
site clearing and removal work. 

C. Clearing and removal work shall be accomplished in strict accordance with all local and 
state building codes, requirements and regulations including but not limited to noise 
abatement, dust control, classification of disposal materials, etc. 

D. Work within street or highway right-of-way shall be done in accordance with the 
requirements of the governmental agencies having jurisdiction and shall not begin until 
these governing authorities have been notified. 
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1.9 FIELD CONDITIONS 

A. An attempt has been made to show all existing structures, utilities, drives, pavements, 
curbs, walks, and similar improvements in their approximate location on the survey 
and/or Contact Drawings. 

1. However, others that are not shown may exist and may be found upon visiting the 
site or during the clearing and removal work. 

2. It is the responsibility of the Contractor to accurately locate existing facilities and 
to determine their extent.  If such facilities obstruct the progress of the work and 
are not indicated to be removed or relocated, they shall be removed or relocated 
only as approved by the Owner. 

3. Report existing site elements not shown on the Drawings to the Architect so that 
the proper dispensation of that element may be made. 

B. Natural features, existing structures, existing landscaping, existing utilities, and other 
items which are indicated to remain on the Drawings and Specifications shall be 
protected and shall not be defaced or damaged. 

C. Restore to its present condition pavement in the public right-of-way that is disturbed by 
the site clearing work.  Pavement restoration work in public rights-of-way shall be 
performed to the full satisfaction of the governmental agencies having local jurisdiction. 

D. Hazardous Materials:  If hazardous materials are encountered, do not disturb and 
immediately notify Owner and Architect.  [Materials determined to be hazardous will 
be removed by Owner under separate contract.] 

1.10 ENVIRONMENTAL REQUIREMENTS 

A. Noise producing activities shall be held to a minimum.  Internal combustion engines and 
compressors, and other motorized equipment shall be equipped with mufflers to reduce 
noise to a minimum.  Comply with governing noise abatement ordinances. 

B. Keep areas within the clearing and removal area sufficiently dampened to prevent dust 
from rising due to clearing or removal operations.  Comply with pollution control 
ordinances. 

C. Trucks leaving the site shall do so in such a manner that debris, vegetation, mud and 
earth will not be deposited on adjacent street pavements.  Debris, vegetation, mud or 
earth deposited on street pavements shall be promptly removed by Contractor to the 
satisfaction of governing authorities. 

D. Clearing and removal operations shall be performed in a manner such as to prevent 
wash-off of soils from the site into streams and/or storm drainage systems. 

1. Appropriate sedimentation ponds, dikes, silt fences, collars, and filter media shall 
be employed to insure compliance with these requirements. 

2. Where a specific statute governs these procedures, such statute shall be complied 
with in its entirety. 
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1.11 PROTECTION AND SHORING 

A. Provide, erect and maintain temporary barriers and security devices as required. 

B. Protect existing structures, utilities and appurtenances to remain. 

1. Prevent movement or settling. 

2. Provide bracing and shoring as required. 

C. Protect existing structures, utilities and landscaping indicated on the Drawings to remain. 

D. Damage done by Contractor to existing structures, pipe lines, utilities, landscaping, and 
other existing site improvements indicated to remain, and not noted in the Contractors 
Report on the status of existing improvements to remain, shall be repaired by at its 
expense in a manner acceptable to the Owner of the damaged property. 

E. Provide temporary shoring, bracing, and maintenance thereof required for the 
completion of clearing and removal work. 

1. Contractor shall work in coordination with local and State codes to insure the 
provisions of adequate bracing, shoring, temporary cross-over for pedestrian and 
vehicular traffic including guard rails, lamps, warning signs and flags as required 
by agencies having jurisdiction as directed by the Owner 

2. Remove temporary provisions when necessity for protection ceases. 

1.12 DRAINAGE MAINTENANCE 

A. During the course of clearing and removal operations, existing drainage ways, both into 
and from the Project area, shall be rerouted as required or maintained in a functional 
condition. 

B. During the clearing and removal operation, the exposed areas of subgrade shall be 
maintained in a condition compatible with positive drainage of the work area.  Failure to 
maintain such drainage shall be considered adequate cause for the Owner to order 
temporary suspension of the work. 

C. If it should become necessary to stop work for indefinite periods, Contractor shall make 
the necessary provisions to prevent damage or deterioration of the work already 
performed. 

1. Provide suitable and functional drainage by installing ditches, filter drains, 
temporary cut-off lines, and similar methods and erect temporary protective 
structures where necessary. 

2. Embankments shall be back-bladed and suitably sealed to protect against adverse 
weather conditions. 
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PART 2 - PRODUCT 

2.1 DESIGN AND PERFORMANCE CRITERIA 

A. Furnish materials, labor, equipment, and services necessary and incidental for the 
completion of the site clearing and removal work as shown on the Drawings and as 
specified. 

B. Onsite [and offsite ]work included consists of but is not limited to the following: 

1. Removal of existing sidewalks, drives, curbs, pavement, trees, shrubs, irrigation, 
and other features as shown on the Drawings.   

2. Removal and capping off or relocation of existing underground utilities, and 
underground structures as indicated on the Drawings. 

3. Removal from site and disposal of waste, debris and unusable material. 

4. Backfill of open excavations created by the removal of underground utilities, 
underground structures, and other existing below grade improvements. 

2.2 MATERIALS 

A. Materials used to backfill excavations, trenches, holes, pits, and depressions caused by 
utility, underground structure and foundations removal shall meet the requirements for 
fill material and compaction indicated in Section 31 0000, Earthwork, and Section 
31 2333, Trenching and Backfilling. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Visit the site so that a full understanding of the difficulties and restrictions attending 
complete clearing of the site and removal of underground [tanks and] utilities is 
obtained.  Verify the location of all pertinent items. 

B. Verify with sewer department, water department, gas company, electric company, cable, 
and other utility companies that existing utilities, services and overhead lines have been 
deactivated and abandoned prior to beginning removal work. 

3.2 PREPARATION 

A. Cut drainage swales and provide temporary grading to carry storm water away from 
clearing area.  No storm water will be permitted to stand in open excavations. 

B. Contact “USA North” at 811 or 800-642-2444 to locate underground utilities prior to 
beginning clearing and removal work. 

C. Notify all affected utility companies and local authorities and agencies prior to beginning 
the work. 

D. Identify and tag existing trees and other landscaping designated to remain. 
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E. Identify and locate a permanent stockpile area for topsoil.  Verify with Owner and refer 
to the Drawings for fill soil stockpile area.  Coordinate with landscape contractor. 

F. Identify and locate a waste area for temporary storage of removed materials.  Materials 
shall not be buried or burned on the site as a means of disposal. 

3.3 SITE CLEARING 

A. Contractor shall be responsible for clearing, grubbing, removing and disposing of trash 
and debris and for clearing and stockpiling all topsoil which are within the designated 
limits of the property, easements and roadway rights-of-way, unless otherwise indicated 
on the Drawings. 

B. Prior to rough grading, storage of construction materials, or the installation of temporary 
construction facilities, strip areas as indicated on the Drawings to be occupied by site 
improvements.  

C. Contractor shall be responsible for removal of sidewalks, pavements, curbs and gutters, 
exterior slabs and sidewalks indicated to be removed on the Drawings. 

D. Contractor shall be responsible for removal of all underground utilities, underground 
structures, etc., according to plans. 

E. Cease cleaning and removal operations immediately if any existing structure or utility 
appears in danger.  Notify Owner and Architect.  Do not resume operations until directed. 

F. Broken construction material, trash and debris, tree slash, sidewalks, curbs, and other 
materials from demolished improvements will be considered "waste" and shall be 
removed from the site. 

1. “Waste” material shall be removed from the site as soon as possible and shall not 
be allowed to accumulate.  Short-term storage of removed material shall be 
restricted to designated “waste” areas as directed by the Owner. 

2. No burning or burying of “waste” material on the site will be permitted as a means 
of disposal. 

G. Continuously dampen all clearing and removal areas to prevent dust from rising during 
work operations.  Provide hoses and/or water trucks as required. 

3.4 FIELD QUALITY CONTROL 

A. The Owner will retain an independent inspection firm or contact local officials and 
inspectors at locations where local building codes require special inspections. 
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3.5 CLEAN UP 

A. Material designated for removal and not designated to be turned over to the Owner or 
reinstalled, shall become the property of the Contractor and salvage value therefrom will 
accrue to the Contractor. 

END OF SECTION 

p:\saclegacy\docs\1571 fcusd gold ridge elementary school mod\4.06 projman\31 1000_site clearing.docx 
Last Updated:  December 28, 2021 
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PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Aggregate. 

2. Asphalt paving. 

3. Seal coat. 

4. Wood headers and stakes. 

5. Pavement marking. 

6. Precast concrete bumpers. 

1.2 RELATED REQUIREMENTS 

A. Section 01 5000, Temporary Facilities and Controls. 

B. Section 01 6116, Volatile Organic Compound (VOC) Restrictions, for VOC limits 
pertaining to adhesives, sealants, fillers, primers, and coatings. 

C. Section 01 8113, Sustainable Design Requirements, for CAL-Green general 
requirements and procedures. 

1.3 REFERENCES AND STANDARDS 

A. California Building Code (CBC), edition as noted on the Drawings, as adopted by the 
California Division of the State Architect (DSA). 

B. California Green Building Standards Code (CAL Green), edition as noted on the 
Drawings, as adopted by the California Division of the State Architect (DSA). 

C. Local Jurisdiction: Any work within the street, highway or right-of-way shall be performed 
in accordance with the requirement of the governmental agencies having jurisdiction, 
and shall not begin until all of those governing authorities have been notified. 

D. ASTM International (ASTM): 

1. D698-00  Test Methods for Moisture-Density Relations of Soils and Soil-Aggregate 
Mixtures, Using 5.5 lb (2.49 Kg) Rammer and 12 inch (304.8 mm) Drop. 

2. D1556-00  Test Method for Density of Soil in Place by the Sand-Cone Method. 

3. D1557-02 Test Methods for Moisture-Density Relations of Soils and Soil-
Aggregate Mixtures Using 10 lb. (4.54 Kg) Rammer and 18 inch (457 mm) Drop. 

4. D6628-16 Standard Specification for Color of Pavement Marking Materials. 

5. D3017-05 Test Methods for Moisture Content of Soils and Soil-Aggregate Mixture 
by Nuclear Methods (Shallow Depth). 

6. D4318-05 Test Method for Liquid Limit, Plastic Limit, and Plasticity Limit. 

E. CALTRANS Standard Specifications. 



ASPHALT CONCRETE PAVING 
SECTION 32 1200 
R231571X00 
 

2 

 
 

 
  

  
 

 
 

 
  

  
 

 
 

 
 

 
 

 
 

F. CAL-OSHA, Title 8, Section 1590 (e). 

1.4 ADMINISTRATION REQUIREMENTS 

A. Submittal Procedures: 

1. Action Submittals and Informational Submittals shall be submitted in accordance 
with Section 01 3300, Submittal Procedures. 

2. Closeout Submittals shall be submitted in accordance with Section 01 7700, 
Closeout Procedures. 

3. Sustainable Design Submittals shall comply with the additional requirements of 
Section 01 8113, Sustainable Design Requirements. 

1.5 ACTION SUBMITTAS 

A. Provide supplier’s descriptive literature for all products to demonstrate compliance with 
specified attributes. 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Contractor / Installer. 

B. Sustainable Design: 

1. General 

a. Submit information necessary to establish and document compliance with 
the California Green Building Standards Code. 

b. Sustainable design submittals are in addition to other submittals. 

2. The following information shall be provided: 

a. Adhesives and Sealants: Evidence of compliance that products meet 
maximum VOC content limits specified in Section 01 6116. 

b. Paints and Coatings: Evidence of compliance that products meet maximum 
VOC content limits specified in Section 01 6116. 

1.7 CLOSEOUT SUBMITTALS 

A. Guarantee: Submit subcontractor’s guarantee. 

1.8 QUALITY ASSURANCE 

A. Contractor / Installer shall have been in business for five (5) years providing/finishing 
similar size projects and complexity. 

B. Contractor shall be solely responsible for all subgrades built. Any repairs resulting from 
inadequate compaction is the responsibility of the contractor. 

C. The representatives of the Owner’s testing lab will not act as supervisor of construction, 
nor will they direct construction operations.  Neither the presence of the Owner’s testing 
lab representatives nor the testing by the Owner’s testing lab shall excuse the contractors 
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or subcontractors for defects discovered in their work during or following completion of 
the project.  Correcting inadequate compaction is the sole responsibility of the contractor. 

D. Use only new materials and products, unless existing materials or products are 
specifically shown otherwise on the Drawings to be salvaged and re-used. 

E. All materials, components, assemblies, workmanship and installation are to be observed 
by the Owner's Project Inspector.  Work not so inspected is subject to uncovering and 
replacement. 

F. Contractor shall provide verification that asphalt mix temperature meets the 
requirements of this specification at time of application. 

G. Tests (See Part 1, Article “Testing”). 

1.9 DELIVERY, STORAGE AND HANDLING 

A. Transport, store and handle in strict accord with the local jurisdiction. 

1.10 FIELD CONDITIONS 

A. Environmental Requirements: 

1. Base Course:  Do not lay base course on muddy subgrade, during wet weather, 
or when atmospheric temperature is below 40 degrees F. 

2. Asphalt Surfacing:  Do not apply asphaltic surfacing on wet base, during wet 
weather, or when atmospheric temperature is below 50 degrees F. 

1.11 EXISTING SITE CONDITIONS 

A. Contractor shall acquaint himself with all site conditions.  If unknown active utilities are 
encountered during work, notify Architect promptly for instructions.  Failure to notify will 
make Contractor liable for damage to these utilities arising from Contractor's operations 
subsequent to discovery of such unknown active utilities. 

1.12 PROTECTION 

A. Adequate protection measures shall be provided to protect workmen and passers-by on 
and off the site. Adjacent property shall be fully protected throughout the operations.  
Blasting will not be permitted. Prevent damage to adjoining improvements and properties 
both above and below grade.  Restore such improvements to original condition should 
damage occur.  Replace trees and shrubs outside building area disturbed by operations. 

B. In accordance with generally accepted construction practices, the Contractor shall be 
solely and completely responsible for working conditions at the job site, including safety 
of all persons and property during performance of the work.  This requirement shall apply 
continuously and shall not be limited to normal working hours. 

C. Any construction review of the Contractor's performance conducted by the owner’s 
representative is not intended to include review of the adequacy of the Contractor's 
safety measures, in, on, or near the construction site. 
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D. Surface Drainage:  Provide for surface drainage during period of construction in manner 
to avoid creating nuisance to adjacent areas.  The contractor shall make a reasonable 
effort on a daily basis to keep all excavations and the site free from water during entire 
progress of work, regardless of cause, source, or nature of water. 

E. Adjacent streets and sidewalks shall be kept free of mud, dirt or similar nuisances 
resulting from earthwork operations. 

F. The site and adjacent influenced areas shall be watered as required to suppress dust 
nuisance.  Dust control measures shall be in accordance with the local jurisdiction. 

1.13 SEASONAL LIMITS 

A. No fill material shall be placed, spread or rolled during unfavorable weather conditions.  
When work is interrupted by rains, fill operations shall not be resumed until field tests 
indicate that moisture content and density of fill are satisfactory. 

1.14 TESTING 

A. General: Refer to Section 01 4523 – TESTING & INSPECTION SERVICES AND 
STRUCTURAL TESTS AND INSPECTIONS LIST, DSA-103. 

B. Geotechnical Engineer:  Owner is retaining a Geotechnical Engineer to determine 
compliance of fill with Specifications, and to direct adjustments in fill operations.  Costs 
of Geotechnical Engineer will be borne by Owner; except those costs incurred for re-
tests or re-inspection will be paid by Owner and backcharged to Contractor. 

PART 2 - PRODUCTS 

2.1 DESIGN AND PERFORMANCE CRITERIA 

A. Sustainable Design: 

1. VOC emissions for field-applied adhesives, sealants, and sealant primers must 
comply with limits specified in Section 01 6116. 

2. VOC emissions for field-applied paints and coatings must comply with limits 
specified in Section 01 6116. 

2.2 MATERIALS 

A. Sterilant:  Soil sterilizer shall be approved for use in California. 

1. Soil sterilizer shall be applied in strict accordance with manufacturer's instructions. 

B. Base Course Aggregate:  State Specifications, Section 26, Class 2 aggregate base (3/4" 
max.). 

C. Asphalt Binder:  Steam-refined paving asphalt conforming to State Specifications, 
Section 92, viscosity grade PG 64-10.  Asphalt binder additives for HMA per Caltrans 
approved list of manufacturers. 
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D. Liquid Asphalt Tack Coat:  Per CALTRANS section 94. 

E. Surface Course Aggregate:  Mineral aggregates for Type "B" asphalt concrete, 
conforming to State Specifications 39-2.02, Type B, ½” maximum, medium gradient. 3/8" 
maximum gradient at Playcourt. 

F. Seal Coat:  shall be a pre-mixed asphalt emulsion blended with select fillers and fibers 
such as: 

1. “Park-Top No. 302”, Western Colloid Products. 

2. “Overcoat”, Reed and Gram. 

3. “Drivewalk”, Conoco Oil. 

G. Wood Headers and Stakes:  Pressure treated. 

H. Pavement Marking:  Colors as directed by Architect.  Colors of painted traffic stripes and 
pavement markings must comply with ASTM D6628. 

1. Waterborne traffic line - colors white, yellow and red, State specification PTWB-
01R3. 

2. Waterborne traffic line for the international symbol of accessibility and other curb 
markings – blue, red and green, Federal specification TT-P-1952F. 

I. Precast Concrete Bumpers:  3000 psi at 28 day minimum strength; 48" length unless 
otherwise indicated; provide with steel dowel anchors and concrete epoxy. 

J. Pavement Epoxy;  K-Lite; Ktepx-590; Ennis Epoxy HPS2 or an approved equal. 

K. Crack Filler;  QPR model CAR08, 10oz asphalt crack filler; Star STA-FLEX Trowel Grade 
crack filler or approved equal. 

L. Reclaimed Asphalt Paugment (RAP).  HMA Type A or Type B may be produced using 
RAP providing it does not exceed 15% or the aggregate blend. 

2.3 MIXES 

A. General:  Plant mixed conforming to State Specifications, Section 39, Type B, ½”  
maximum, medium grading.  3/8" maximum grading shall be used at hardcourt. 

B. Temperature of Hot Mix Asphalt:  Not less than 275 degrees F nor more than 325 
degrees F when added to aggregate. 

C. Temperature of Hot Mix Aggregate:  Not less than 250 degrees F nor more than 325 
degrees F when asphalt is added. 

D. Temperature of Hot Mix Asphalt Concrete:  Asphalt shall be not less than 285 degrees 
at time of application, nor more than 350 degrees.  Asphalt not meeting the required 
temperature shall not be used. 

E. Temperature of Warm Mix Asphalt:  Mixing and placement; per the approved 
manufactures heat range recommendations for mixing and placement. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Conditions of Work in Place:  Subsurfaces which are to receive materials specified under 
this Section shall be carefully examined before beginning work hereunder, and any 
defects therein shall be reported, in writing, to the Architect.  Work shall not be started 
until such defects have been corrected.  Starting of work shall imply acceptance of 
conditions as they exist. 

3.2 PREPARATION 

A. Sub-Grade:  Clean, shape and compact to hard surface free from elevations or 
depressions exceeding 0.05’ in 10' from true plan.  Compact per Section 31 0000.  
Compaction and moisture content shall be verified immediately prior to placement of 
aggregate base.  Proof roll subbase in presence of geotechnical engineer prior to 
placement of aggregate base. 

3.3 INSTALLATION 

A. Headers: 

1. General:  Install as edging to asphalt paving, except where adjoining existing 
pavement, concrete curbs, walks or building. 

2. Existing Headers:  Remove existing headers where new paving will join existing. 
Saw cut existing asphalt to provide clean edge. 

3. Lines and Levels:  Install true to line and grade.  Cut off tops of stakes 2-inches 
below top of header so they will not be visible on completion of job. 

B. Asphalt Paving: 

1. Base Course:  Install in accord with State Specifications, Section 26.  Compact to 
relative compaction of not less than 95%, ASTM D1557.  The material shall be 
deposited on the subgrade in such a manner as to provide a uniform section of 
material within five percent tolerance of the predetermined required depth.  
Deposition will be by spreader box or bottom dump truck to prevent segregation of 
the material.  The material so deposited on the subgrade shall have sufficient 
moisture which, in the opinion of the Architect is adequate to prevent excessive 
segregation.  It shall then be immediately spread to its planned grade and cross 
section.  Undue segregation of material, excessive drifting or spotting of material 
will not be permitted.  If in the opinion of the site geotechnical engineer, the material 
is unsuitably segregated, it shall be removed or completely reworked to provide 
the desired uniformity of the material. 

a. Moisture content and compaction of base material shall be tested 
immediately prior to placement of asphalt paving. 

2. Sterilant:  Apply specified material at manufacturer's recommended rate.  
Applicator of sterilant material shall be responsible for determining location of all 
planter areas. Apply specified material over entire base course area just prior to 
application of asphalt.  Follow manufacturer's printed directions. 
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3. Liquid Asphalt Tack Coat:  Apply as "tack coat" to all vertical surfaces of existing 
paving, curbs, walks, and construction joints in surfacing against which paving is 
to be placed.   

4. Asphalt Concrete Surface Course: 

a. Comply with State Specifications, 39-6 except as modified below. 

1) Final gradation shall be smooth, uniform and free of ruts, humps, 
depressions or irregularities, with a minimum density of 91% of the 
theoretical maximum specific gravity determined by California Test 
Method #309.  Maximum variation 1/8 inch in 10' when measured with 
steel straightedge in any one direction.  Test paved areas for proper 
drainage by applying water to cover area.  Correct portions that do not 
drain properly by patching with plant mix.  In no case shall accessible 
parking spaces or loading and unloading areas exceed 2% slope in 
any direction. 

2) Asphalt material shall be delivered to the project site in a covered 
condition to maintain acceptable temperature.  

5. Placement and adjustment of Frames, Covers, Boxes and Grates:  The Contractor 
shall set and adjust to finish grade all proposed and existing frames, covers, boxes, 
and grates of all manholes, drop inlets, drain boxes, valves, cleanouts, electrical 
boxes and other appurtenant structures prior to placement of asphaltic concrete. 

6. Water Testing:  All paved areas shall be water tested, to check drainage, in the 
presence of the project inspector prior to placement of seal coat.  The surface of 
asphalt paving shall not vary more than 1/8 inch above or below the grade 
established on the plans.  If variations in grade are present, they will be corrected 
by overlaying paving and/or pavement removal and replacement as directed by 
the Architect. 

7. Patching:  Cut existing paving square and plumb at all edges to be joined by new 
paving.  In trenches; grind existing asphalt on each side of trench 3” wide x ½ the 
depth of the section. Apply tact coat to vertical surfaces before installing new work.  
Warp carefully to flush surface, with seal over joints, and feather edge.  Sawcut, 
remove and patch existing paving where cutting is necessary for installation of 
piping or conduits under Divisions 15, 16 and 33. 

8. Seal Coat: 

a. Seal coat shall be applied no sooner than 30 days from time of asphalt 
placement. 

b. Surface Preparation:  surface shall be clean of all dirt, sand, oil or grease. 
Hose down entire area with a strong jet of water to remove all debris. 
Remove soft, loose, or otherwise damaged areas of asphalt concrete to full 
depth of damage and replace with compacted asphalt concrete as specified 
herein.  Minor holes and imperfections may be patched using hot mix asphalt 
or mastic using sand/SS-1-H.  Use wire brush for removal of oil and grease; 
prime with shellac or synthetic resin as recommended by manufacturer of 
pavement sealer material.  

c. Seal Coat Seal Application:  Thoroughly mix materials in the presence of the 
onsite inspector.  Failure to do so will be cause for rejection.  Apply in 
accordance with manufacturer's written instructions. 

a. The minimum application rate for each applied coat shall be 30gals 



ASPHALT CONCRETE PAVING 
SECTION 32 1200 
R231571X00 
 

8 

 
 

 
  

  
 

 
 

 
  

  
 

 
 

 
 

 
 

 
 

per 1000 sq. ft. Two coats of sealcoat will be required.  
b. Clean-Up and Precautions:  As recommended by pavement sealer 

material manufacturer.     

d. Clean-Up and Precautions:  As recommended by pavement sealer material 
manufacturer. 

C. Pavement Marking: painted pavement markings shall be done only after the seal coat 
has thoroughly dried. On clean surfaces to be painted with traffic paint of dust, dirt, grime, 
oil, rust or other contaminants which will impair the quality of work or interfere with proper 
bond of paint coats.  Surfaces shall be cleaned to the extent and by whatever means 
that will satisfactorily accomplish the purpose without damage to asphalt concrete. 
Provide measured layouts, temporary markings, templates, and other means necessary 
to provide required marking. Prepare and apply paint in accordance with manufacturer’s 
instructions; paint shall be applied by spray and shall achieve complete coverage free 
from voids and thin spots. Where indicated on the Drawings, paint parking stall strips, 
lettering, arrows, accessible symbols, playground markings, game striping, maps, etc. 
on concrete paving or asphalt concrete paving.  Paint stripes shall be 4 inches wide 
(except otherwise indicated) and applied with two (2) coats of herein specified Traffic 
Line Paint; white (except as otherwise specified or indicated). 

1. International Accessible Symbol:  Symbol shall be white figures on a blue 
background. Blue shall be equal to color No. 15090 in Fed. Std. 595c.  Lines and 
symbols shall be accurately formed and true to line and form; lines shall be straight 
and uniform in width. Painted edges shall be clean cut and free from raggedness, 
and corners shall be cut sharp and square. Tolerances:  Apply striping within a 
tolerance 1/2 inch in 50 feet.  Apply markings and striping to widths indicated with 
a tolerance of 1/4 inch on straight sections and 1/2 inch on curved sections. 

D. Colors: As directed by Architect 

E. Precast Concrete Bumpers:  Install where shown, using steel dowels, and epoxy applied 
for length to wheel stop without damage to bumpers or asphalt concrete paving. 

3.4 CLEANING 

A. Upon completion of work of this Section promptly remove from the working area all 
scraps, debris and surplus material of this Section. 

B. Clean excess material from surface of all concrete walks and utility structures. 
 
 

END OF SECTION 
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PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Concrete curbs and gutters. 

2. Concrete pavement, sidewalks and ramps. 

3. Steel reinforcing for flatwork and curbs. 

4. Truncated domes. 

1.2 RELATED REQUIREMENTS 

A. Section 01 4523, Testing & Inspection Services. 

B. Section 01 6116, Volatile Organic Compound (VOC) Restrictions; for VOC limits 
pertaining to adhesives, sealants, fillers, primers, and coatings. 

C. Section 01 8113, Sustainable Design Requirements, for CAL-Green general 
requirements and procedures. 

D. Section 32 1200, Asphalt Concrete Paving. 

1.3 REFERENCES AND STANDARDS 

A. California Building Code (CBC), latest edition, as adopted by the California Division of 
the State Architect (DSA). 

B. California Green Building Standards Code (CALGreen), edition as noted on the 
Drawings, as adopted by the California Division of the State Architect (DSA). 

C. ACI Standards, ACI 301-20. 

D. ASTM International C-94, Specification for Ready-Mix Concrete. 

E. Concrete Reinforcing Steel Institute (CRSI): 

1. Manual of Standard Practice. 

2. Placing Reinforcing Bars. 

F. State of California, Department of Transportation (Caltrans): 

1. Division of Engineering Services: 

a. California Test 342:  Method of Test for Surface Skid Resistance with the 
California Portable Skid Test. 

2. Standard Specifications. 

a. Section 51, Concrete Structures. 

b. Section 52, Reinforcement. 
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c. Section 73, Concrete Curbs and Sidewalks. 

d. Section 90, Concrete. 

1.4 ADMINISTRATIVE REQUIREMENTS 

A. Submittal Procedures: 

1. Action Submittals shall be submitted in accordance with Section 01 3300, 
Submittal Procedures. 

2. Closeout Submittals shall be submitted in accordance with Section 01 7700, 
Closeout Procedures. 

1.5 ACTION SUBMITTALS 

A. Shop Drawings:  Joint pattern layout for walks and pavement. 

B. Product Data:  

1. A complete list of materials proposed to be used for the site concrete work 
including, but not limited to, sand, gravel, admixtures, surface treatments, coloring 
agents, sealers, cast-in-place accessories, forming and curing products, concrete 
mix designs, reinforcing materials, joint materials, curing materials, and detectable 
warning surface. 

2. Manufacturer’s descriptive literature for products proposed for use.  Include 
installation instructions, and maintenance instructions. 

C. Concrete Mix Design:  The Contractor shall submit three copies of each proposed mix 
design for each class of concrete in accordance with ACI 301, Sections 3.9 
“Proportioning on the Basis of Previous Field Experience or Trial Mixture,” or 3.10 
“Proportioning Based on Empirical Data.”  The Contractor shall submit a separate mix 
design for concrete to be placed by pumping, in addition to the mix design for concrete 
to be placed directly from the truck chute. 

1. The following information shall be included in the concrete mix design: 

a. Proportions of cement, fine and coarse aggregate, and water. 

b. Water-cement ratio, 28-day compressive design strength, slump, and air 
content. 

c. Type of cement and aggregate. 

d. Special requirements for pumping. 

e. Range of ambient temperature and humidity for which design is valid. 

f. Special characteristics of mix, which require precautions in mixing, placing, 
or finishing techniques to achieve specified finished product. 

2. Do not begin concrete production until mixes have been reviewed and approved 
by Engineer. 

a. Review of mix design by the Architect and Engineer shall in no way relieve 
the subcontractor of his responsibility for the performance of the concrete. 



SITE CONCRETE 
SECTION 32 1600 

R231571X00 
 

3 

1.6 INFORMATIONAL SUBMITTALS 

A. Delivery tickets as specified for ready-mixed concrete. 

1.7 CLOSEOUT SUBMITTALS 

A. Guarantee: Submit subcontractor’s guarantee. 

1.8 QUALITY ASSURANCE 

A. Qualifications: 

1. Manufacturer of ready-mixed concrete products shall meet ASTM C94/C94M 
requirements for production facilities and equipment. 

B. Design, erect, support, brace and maintain formwork and shoring to safely support all 
loads that might be applied until such loads can be carried by concrete. 

C. The Contractor shall perform work in accordance with ACI 301. 

D. Use only new materials and products. 

E. Single-Source Responsibility:  Use materials and products of one manufacturer 
whenever possible. 

F. Materials, components, assemblies, workmanship and installation are to be observed by 
the Owner's Project Inspector.  Work not so inspected is subject to uncovering and 
replacement. 

G. Testing of concrete shall be performed per article 3.13 of this specification. 

H. Sieve analysis from testing laboratories identifying rock/sand percentages within the 
concrete mix; or class 2 aggregate base shall have the current Project name and Project 
location identified on the report.  Outdated analytical reports greater than 90 days old will 
not be accepted. 

1.9 DELIVERY, STORAGE AND HANDLING 

A. Deliver undamaged products to job in manufacturer's sealed containers and/or original 
bundles with tags and labels intact. 

B. Store materials in protected, dry conditions off of ground and in areas so as to not 
interfere with the progress of the Work. 

C. Transport, store and handle in strict accordance with the manufacturer's written 
recommendations. 

D. Store cement in weather tight building, permitting easy inspection and identification.  
Protect from dampness.  Lumpy or stale cement will be rejected.  

E. Aggregates:  Prevent excessive segregation, or contamination with other materials or 
other sizes of aggregate.  Use only one supply source for each aggregate stock pile.  
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1.10 FIELD CONDITIONS 

A. Make and be responsible for all field dimensions necessary for proper fitting, slopes, and 
completion of work.  Report discrepancies to Architect before proceeding. 

B. Do not place concrete during rain without adequate protection. 

C. The Contractor shall conform to ACI 306R when mixing and placing concrete during cold 
weather.  Provide sufficient protection when daily temperatures drop below 40 degrees 
F. 

D. The Contractor shall conform to ACI 305R when mixing and placing concrete during hot 
weather. When air temperature exceeds 100 degrees F adjust concrete mix with 
retarding admixture in design mix, and adequately test and take additional measures as 
directed by concrete supplier. 

E. The Contractor shall maintain access for vehicular and pedestrian traffic as required for 
other construction activities.  Use temporary striping, flagmen, barricades, warning signs, 
and warning lights as required. 

F. Placing in hot weather:  Comply with ACI 305R.  Concrete shall be delivered, placed and 
finished in a sufficiently short period of time to avoid surface dry checking. 

1. Concrete shall not exceed 85 degrees F at time of placement. 

2. Concrete shall be kept wet continuously after tempering until implementation of 
curing compound procedure in accordance with this specification. 

3. Evaporation Retarder:  Apply evaporation retarder to concrete surfaces if hot, dry, 
or windy conditions cause moisture loss approaching 0.2 pounds per square foot 
per hour, before and during finishing operations.  Apply according to 
manufacturer’s written instructions after placing, screeding, and bull floating or 
darbying concrete, but before float finishing. 

G. Placing in Cold Weather:  Comply with ACI 306R.  Protect from frost or freezing.  No 
antifreeze admixtures are permitted. 

1. When placing concrete during freezing or near-freezing weather, mix shall have 
temperature of at least 50 degrees F but not more than 90 degrees F. 

2. Concrete shall be maintained at temperature of at least 50 degrees F for not less 
than 72 hours after placing or until it has thoroughly hardened. 

3. Provide necessary thermal coverings for any flat work exposed to freezing 
temperatures. 

PART 2 - PRODUCTS 

2.1 DESIGN AND PERFORMANCE CRITERIA 

A. Contractor shall comply with requirements applicable to this Section for concrete 
materials, admixtures, bonding materials, curing materials, surface sealers and others 
as required. 
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B. Concrete walking surfaces shall have a coefficient of friction not less than 0.30 and will 
be subject to testing to verify compliance as specified in Article FIELD QUALITY 
CONTROL. 

1. The coefficient of friction will be measured by California Test 342 before pavement 
is opened to public traffic, but not sooner than 7 days after concrete placement. 

2. Contractor shall notify the Architect and Project Inspector of pavement having a 
coefficient of friction less than 0.30. 

2.2 FORMING MATERIALS 

A. Form Material:  Steel, wood, or other suitable material of size and strength to resist 
movement during concrete placement and to retain horizontal and vertical alignment until 
removal.  Use straight forms, free of distortion and defects.  Use flexible spring steel 
forms or laminated boards to form radius bends as required.  The forms shall be of a 
depth equal to the depth of curbing or sidewalk, and so designed as to permit secure 
fastening together at the tops.  Coat forms with non-staining type coating that will not 
discolor or deface surface of concrete. 

1. Concrete Exposed to View:  5/8-inch minimum APA B-B Plyform, steel or 
“Sonotube” forms by Sunoco, 888-875-8754, or equal. 

2. Concrete Concealed from View:  5/8-inch minimum APA B-B Plyform, steel or 1 x 8 
DF, Number 2 Grade or better. 

B. Form Ties:  Snap off metal of fixed length, leaving no metal within 1-1/2 inches of surface 
and no fractures, spalls or other surface defects larger than 1 inch diameter; 
manufactured by Burke, Dayton Superior, or equal.  

C. Spreaders:  Metal.  Wood is not permitted. 

D. Form Coating:  Coat forms with non-staining material that will not discolor or deface 
surface of concrete or leave any residue on concrete that would interfere with surface 
coating as approved by the Architect. 

E. Chamfer Strips:  Rigid polyvinyl chloride, 3/4-inch x 3/4-inch, in maximum possible 
lengths, manufactured by Burke, Greenstreak, Vulco, or equal. 

2.3 REINFORCING MATERIALS 

A. Reinforcement Bars:  New billet steel deformed bars conforming to requirements of 
ASTM A615/A615M or ASTM A706/A706M; Grade 60. 

1. Bars for dowels installed through expansion joints or construction joints to existing 
sidewalks or concrete features shall be smooth or if deformed shall be sleeved on 
one end for slippage. 

B. Reinforcing Supports:  Galvanized metal chairs or spacers or metal hangers, accurately 
placed 3 feet on center each way, staggered, with each support securely fastened to 
steel reinforcement in place. 



SITE CONCRETE 
SECTION 32 1600 
R231571X00 
 

6 

1. Bottom bars in footings may be supported with 3-inch concrete blocks with 
embedded wire ties. 

2. Concrete supports without wire ties will not be allowed. 

2.4 CONCRETE MATERIALS 

A. Cement:  Portland cement in accordance with ASTM C150/C150M, Type II, low alkali. 

B. Concrete Aggregates:  Graded from coarse to fine in accordance with ASTM C33/C33M. 

1. Normal Weight Aggregates:  Clean and free from deleterious coatings, clay balls, 
roots, and other extraneous materials, and in conformance with ASTM C33/C33M, 
except as otherwise specified.  Combined grading shall meet limits of 
ASTM C33/C33M. 

a. Size:  Not be larger than one-fifth of the narrowest dimension between forms, 
or larger than three-fourths of the minimum clear spacing between 
reinforcing bars. 

2. Lightweight Aggregates: 

a. General:  Durable particles suitably processed, washed and screened 
without adherent coatings, free of materials with deleterious reactivity to 
alkali in cement, and conforming to ASTM C330/C330M. 

b. Fine aggregate shall be natural sand, or sand prepared from stone or gravel, 
with grains free of silt, loam and clay. 

C. Water:  Potable, clean, and in accordance with ASTM C94/C94M, free from injurious 
amounts of oil, acids, alkalis, salts, scale, organic materials or other deleterious matter, 
and in compliance with ACI 318 Section 26.4.1.3. 

D. Fly Ash:  Western Fly Ash, conforming to ASTM C618 for Class N or Class F materials 
and in accordance with CBC Section 1903A.6.  

1. Class C is not permitted. 

2. Proportions:  Not more than 15 percent (by weight) may be substituted for portland 
cement. 

2.5 ADMIXTURES 

A. Water Reducing Admixture:  Admixture to improve placing, reduce water cement ratio 
and ultimate shrinkage; “WRDA 64” by GCP Applied Technologies, or equal conforming 
to ASTM C494/C494M and ACI 318 Section 3.6. 

1. Water reducing admixture may be used subject to prior approval by the Architect, 
Engineer, and the Testing Lab. 

2. Proposed product and quantity shall be included in original design mix. 

B. Air-Entraining Admixture: “Daravair 1000” by GCP Applied Technologies or equal 
conforming to ASTM C260 and ACI 318, section 26.4.1.4. 

1. Proportion air entraining concrete to attain specified minimum 28-day compressive 
strength. 
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2. Total air entrainment in concrete shall be not less than 4 percent or more than 6 
percent of the volume of concrete. 

2.6 CURING MATERIALS 

A. Clear Curing Compound:  Water-based membrane-forming concrete curing compound 
in accordance with ASTM C309 and C1315; “Aqua Resin Cure Clear” by Burke CO, 
“1100” by W.R. Meadows, or equal. 

2.7 ADDITIONAL MATERIALS AND COMPONENTS 

A. Concrete Bonding Agent:  The following, or equal, conforming to ASTM C1059/C1059M. 

1. “Weld-Crete” by Larson Products Corporation, 800-633-6668. 

2. “Daraweld C” by GCP Applied Technologies, 877-423-6491. 

B. Patching Mortar:  One-component, trowel applied, migrating-corrosion-inhibitor 
enhanced, polymer-modified, shrinkage-compensated, fiber reinforced, micro-silica 
enhanced, cementitious repair mortar for horizontal, vertical, and overhead applications; 
“Meadow-Crete GPS” by W.R. Meadows, or equal. 

C. Non-Shrink Grout:  Premixed, non-metallic, no chlorides, non-staining and non-shrinking 
conforming to ASTM C1107/C1107M; “MasterFlow 713” by Master Builders Solutions, a 
division of BASF, 800-433-9517, or equal. 

D. Drainage Rock Base:  3/4-inch aggregate size conforming to Class 2 Aggregate Base 
as defined in Caltrans Standard Specifications Section 26, or equal clean free-draining 
gravel or crushed rock as recommended by the Geotechnical Engineer. 

E. Expansion Joint Material:  Preformed 3/8-inch fiber material, with bituminous binder 
manufactured for use as concrete expansion joint material and conforming to 
ASTM D1751 and approved by Architect. 

1. Furnish joint fillers in one-piece lengths for full width being placed, wherever 
possible.  Where more than one length is required, lace or clip joint-filler sections 
together. 

F. Joint Sealant for Expansion Joints in Concrete:  Weather and UV resistant, single 
component, cold applied silicone sealant, Type S, conforming to ASTM D5893/D5893M; 
ASTM C920, Grade P, Class 25, Use T. 

1. Self-Leveling:  “DOWSIL 890-SL Silicone Joint Sealant” by Dow Chemical 
Company, or equal. 

2. At Slopes Exceeding 5 Percent:  Non-sagging; “DOWSIL 888 Silicone Joint 
Sealant” by Dow Chemical Company, or equal. 

3. Color:  As standard with manufacturer. 

G. Pre-Formed Plastic Expansion Joint Caps:  Polystyrene, with removable tops; “Snap 
Cap” by W. R. Meadows, Tex-Trude expansion caps, or equal. 
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H. Truncated Domes:  Vitrified Polymer Composite (VPC) cast-in-place detectable/tactile 
warning surface tiles complying with Americans with Disabilities Act (ADA) and the 
California Code of Regulations (CCR) Title 24, Part 2, Chapter 11B; “Armor-Tile”, 
“Access Tile Tactile Systems,” or equal. 

1. Color:  Shall be yellow and approximate 33538 of GSA/SAE AMS-STD-595A in 
accordance with CBC Section 11B-705.1.1.3.1. 

2.8 CONCRETE DESIGN AND CLASS 

A. Designed Strength and Classes of Concrete:  The following mixes are not applicable to 
concrete items exceeding 4 feet in height above the adjacent grade. 

1. Class “B”:  Concrete shall have 1 inch maximum size aggregate, shall have 3000 
pounds per square inch minimum at 28 day strength with a maximum water to 
cementitious ratio no greater than 0.50. 

a. Location of Use:  Exterior slabs, including walks, vehicular paved surfaces, 
manhole bases, poured-in-place drop inlets, curbs, valley gutters, curb and 
gutter, and other concrete of like nature. 

B. Slump Limits:  Provide concrete, at point of final discharge of proper consistency as 
tested in accordance with ASTM C143/C143M with slumps of 4 inches, plus or minus 1 
inch. 

C. Mix Design:  Concrete shall be designed for strength in accordance with provisions of 
CBC Section 1905A. 

1. Should the Contractor desire to pump concrete, a modified mix design will need to 
be submitted for review. 

2. Fly ash may be used in concrete to improve workability in amounts up to 15 percent 
of the total cementitious weight. 

D. Air Entrainment:  Provide at concrete paving / flatwork, including concrete ramps and 
stairs in accordance with local jurisdiction minimum requirements, but no less than 3 
percent of the volume of concrete. 

2.9 MIXING OF CONCRETE 

A. Conform to requirements of CBC Chapter 19A. 

B. Concrete shall be mixed until there is uniform distribution of material and mass is uniform 
and homogenous; mixer must be discharged completely before the mixer is recharged. 

C. Concrete shall be Ready-Mixed Concrete:   

1. Placement of concrete shall occur as rapidly as possible after batching and in a 
manner which will assure that the required quality of the concrete is maintained.  
In no case may concrete be placed more than 90 minutes from batch time. 

a. When air temperature is between 85 and 90 degrees F, reduce maximum 
batching to discharge time from 90 minutes to 75 minutes. 
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b. When air temperature is above 90 degrees F, reduce maximum batching to 
discharge time to 60 minutes. 

2. Water may be added to the mix only if neither the maximum permissible water-
cement ratio nor the maximum slump is exceeded. 

a. The quantity of water used for each batch shall be accurately measured. 

b. In no case shall more than 10 gallons of water be added to a full 9-yard load, 
or 1 gallon per yard on remaining concrete within the drum, providing load 
tag indicates at time of mixing at plant an allowance for additional water. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Confirm general layout, grade, and joint pattern layout with the Architect prior to placing 
concrete. 

B. Verify that gradients and elevations of the base are correct, and that the base is dry. 

C. Contractor shall report in writing to the Architect prevailing conditions that will adversely 
affect satisfactory execution of the work of this Section. 

1. Do not proceed with work until unsatisfactory conditions have been corrected. 

D. Forms and reinforcements are subject to approval by the Project Inspector as specified 
in Article FIELD QUALITY CONTROL. 

3.2 PREPARATION 

A. Remove frost, water, and other foreign materials from form surfaces, reinforcement, and 
embedded items against which concrete will be placed. 

B. When the ambient temperature necessitates the use of cold or hot weather concreting, 
make provisions in advance of concrete placement. 

C. Before placing concrete, clean tools and equipment, and remove debris from areas to 
receive concrete. 

D. Clean reinforcing and other embedded items of coatings, oil, mud and soil that may 
impair bond with concrete. 

E. Slab-On-Grade:  After subgrade has been approved by Geotechnical Engineer, install 
specified drainage rock base material to thickness shown.  Rock base shall be 
implemented and compacted in accordance with the Geotechnical Report and 
recommendations of the Geotechnical Engineer. 

3.3 INSTALLATION – FORMWORK 

A. Form material shall be straight, true, sound and able to withstand deformation due to 
loading and effects of moist curing.  Materials which have warped or delaminated, or 
require more than minor patching of contact surfaces, shall not be reused. 
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B. Build forms to shapes, lines, grades and dimensions indicated.  Construct formwork to 
maintain tolerances required by ACI 301.  Forms shall be substantial, tight to prevent 
leakage of concrete, and properly braced and tied together to maintain position and 
shape.  Butt joints tightly and locate on solid backing.  Chamfer corners where indicated.  
Form bevels, grooves and recesses to neat, straight lines.  Construct forms for easy 
removal without hammering, wedging or prying against concrete. 

C. Space clamps, ties, hangers and other form accessories so that working capacities are 
not exceeded by loads imposed from concrete or concreting operations. 

D. Build openings into vertical forms at regular intervals if necessary to facilitate concrete 
placement, and at bottoms of forms to permit cleaning and inspection. 

E. Build in securely braced temporary bulkheads, keyed as required, at planned locations 
of construction joints. 

F. Before placement of reinforcing steel, coat faces of all forms to prevent absorption of 
moisture from concrete and to facilitate removal of forms.  Apply specified material in 
conformance with manufacturer's written directions. 

1. Seal all cut edges. 

2. Before re-using form material, inspect, clean thoroughly, and recoat. 

G. Slope tie-wires downward to outside of wall. 

H. Brace, anchor and support all cast-in items to prevent displacement or distortion. 

I. During and immediately after concrete placing, tighten forms, posts and shores.  
Readjust to maintain grades, levels and camber. 

J. Concrete Paving, Curbs, Curb and Gutters, Ramps: 

1. Expansion Joints:  Install at locations indicated, and so that maximum distance 
between joints is 20 feet for exterior concrete unless otherwise shown.  Expansion 
joint material shall be full depth of concrete section.  Recess for snap cap and 
sealant when required. 

2. Curbs, Valley Gutter, and Curb & Gutter:  Install expansion joints at 60 feet on 
center, except when placing adjacent to concrete walks, the expansion joints shall 
align with the expansion joints shown for the concrete walks.   Expansion joint 
material shall be full depth of concrete section.  Recess for snap cap and sealant 
when required. 

3. Isolation Joints:  3/8-inch felt between walls and exterior slabs or walks so that 
paved areas are isolated from all vertical features, unless specifically noted 
otherwise on plans. 

4. Exterior Concrete Paving:  Install expansion joints at 20 feet on center maximum, 
both directions, unless shown otherwise on plans. 

5. Ramps:  Whether shown or not, all ramps shall have control joints and expansion 
joints. 
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a. Control joints on ramps shall be aligned and placed in between the vertical 
posts for the handrails.  The curbs, if required shall have control joints that 
align with the handrail posts. 

b. Expansion joints shall be placed at the upper, intermediate, and bottom 
landings. 

K. Inspection:  Refer to Article FIELD QUALITY CONTROL. 

3.4 INSTALLATION – REINFORCING 

A. General:  Reinforcing shall be accurately placed at locations indicated on the drawings 
within required tolerances and providing required clearances.  Reinforcement shall be 
secured prior to placement of concrete such that tolerances and clearances are 
maintained.  Coverage shall be in accordance with Section 1907A.7 of the CBC. 

1. Reinforcement must be in place before concreting is begun. 

2. Keep a person on the job to maintain position of reinforcing as concrete is placed. 

3. All expansion and construction joints in concrete shall have dowels of size and 
spacing as shown on the Drawings, or as approved by Architect. 

4. Give notice whenever pipes, conduits, sleeves, and other construction interferes 
with placement; obtain method of procedure to resolve interferences. 

B. Additional reinforcing steel shall be placed around all utility boxes, valve boxes, manhole 
frames and covers that are located within the concrete placements. 

1. The bars shall be placed so that there will be a minimum of 1-1/2-inch clearance 
and a maximum of 3-inch clearance.  The reinforcing steel shall be placed mid-
depth of concrete slab. 

C. At right angles or intersections of concrete walks, additional 2 feet x 2 feet #5, 90 degree 
bars shall be added at all inside corners for additional crack control.  The bars shall be 
placed 2 inches from concrete forms and supports, at mid-depth of slab. 

D. Reinforcing steel shall be adequately supported by approved devices on centers close 
enough to prevent any sagging. 

E. Placing Tolerances: 

1. In accordance with ACI 301 or CRSI/WCRSI Recommended Practice for Placing 
Reinforcing Bars, unless otherwise shown. 

2. Clear distance between parallel bars in a layer shall be no less than 1 inch, the 
maximum bar diameter shall not exceed 1-1/2 times the maximum size of coarse 
aggregate. 

F. Splices: 

1. General:  Unless otherwise shown on drawings, splice top reinforcing at midspan 
between supports, splice bottom reinforcing at supports, and stagger splices.  Bar 
laps shall be wired together.  Reinforcing steel laps shall be as follows: 

a. Length of Lap Splices in Concrete: 
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1) No. 4 bar:  24 inches minimum. 

G. Inspection:  Refer to Article FIELD QUALITY CONTROL. 

3.5 PLACING OF CONCRETE – GENERAL 

A. Adjacent finish surfaces shall be protected at all times during the concrete pour and 
finishing. Verify that all formwork is tight and leak-proof before concrete is poured.  Finish 
work defaced during the concrete pour and finishing shall be replaced at no extra cost 
to Owner. 

B. Remove wood chips, sawdust, dirt, loose concrete and other debris just before concrete 
is to be poured.  Use compressed air for inaccessible areas.  Remove all standing water 
from excavations. 

C. Transport concrete from mixer to place of final deposit as rapidly as practicable by 
methods which will prevent separation or loss of ingredients.  Deposit as close as 
practicable in final position to avoid re-handling or flowing.  Partially hardened concrete 
must not be deposited in work.  Concrete shall not be wheeled directly on top of 
reinforcing steel. 

D. Keep excavations free of standing water, but moisture condition sub-grade before 
concrete placement. 

E. Placing:  Once started, continue concrete pour continuously until section is complete 
between predetermined construction joints.  Prevent splashing of concrete onto adjacent 
forms or reinforcement and remove such accumulation of hardened or partially hardened 
concrete from forms or reinforcement before work proceeds in that area.  Free fall of 
concrete shall not to exceed 4'-0" in height.  If necessary, provide lower openings in 
forms to inject concrete and to reduce fall height. 

F. Remove form spreaders as placing of concrete progresses. 

G. Place footings as monolithic and in one continuous pour. 

H. Compacting:  Concrete shall be compacted by mechanical vibrators. 

1. Concrete shall be thoroughly worked around reinforcement and embedded fixtures 
and into corners of forms.  

2. Vibrating shall not be applied to concrete which has already begun to initially set 
or be continued so long as to cause segregation of materials. 

3.6 REMOVAL OF FORMS 

A. Remove without damage to concrete surfaces. 

1. Sequence and timing of form removal shall insure complete safety of concrete 
structure. 

2. Forms shall remain in place for not less than the following periods of time.  These 
periods represent cumulative number of days during which temperature of air in 
contact with concrete is 60 degrees F and above. 
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a. Vertical Forms of Foundations, Walls and All Other Forms Not Covered 
Below:  5 days. 

b. Concrete Paving Edge Screeds or Forms:  7 days. 

3. Concrete shall not be subjected to superimposed loads (structure or construction 
equipment) until it has attained its full design strength and not for a period of at 
least 21 days after placing.  Concrete systems shall not be subjected to 
construction loads in excess of design loads.  

B. Patching:  Install specified patching mortar per manufacturer’s recommendations.  
Repairs to defective concrete which affect the strength of any structural concrete 
member or component are subject to approval by the architect and DSA. 

3.7 CONCRETE PAVING 

A. Concrete paving shall be formed and finished to required line and grades true and flat 
with a maximum tolerance of 1/8-inch in 10 feet for flatness and to slopes indicated. 

B. Concrete vibrator shall be used to assist concrete placement.  Contractor shall have 
spare concrete vibrator on site during concrete placement. 

C. Thoroughly water and soak the concrete paving subgrade as required to achieve 
required moisture content prior to the concrete pour. 

1. Provide damming as required to keep water within the formed area and to allow 
for proper saturation of the subgrade. 

2. Remove standing water before concrete placement. 

D. Construction Joints: 

1. Keep exposed concrete face of construction joints continuously moist from time of 
initial set until placing of concrete; thoroughly clean contact surface by chipping 
entire surface not earlier than 5 days after initial pour to expose clean hard 
aggregate solidly embedded, or by approved method that will assure equal bond, 
such as green cutting. 

2. If contact surface becomes contaminated with soil, sawdust or other foreign matter, 
clean entire surface and re-chip entire surface to assure proper adhesion. 

3.8 FINISHING 

A. Concrete Paving:  Surface shall be free from trowel marks, depressions, ridges or other 
blemishes. Tolerance for flatness shall be 1/8" in 10'.  Provide final finish as follows: 

1. Provide final finish as follows, unless otherwise indicated: 

a. Medium Broom Finish:  Typical finish to be used at all exterior walks, stairs 
and ramps.  Brooming direction shall run perpendicular to slope to form non-
slip surface. 

b. Ramps, heavy broom finish: Concrete surfaces with slope greater than 5% 
including all ramps. Brooming direction shall run perpendicular to slope to 
form non-slip surface 
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B. Curb Finish:  Steel trowel. 

C. Joints and Edges: 

1. Mark-off exposed joints, where indicated, with 1/4-inch radius x 1 inch deep jointer 
or edging tool.  Joints shall be clean, cut straight and parallel or square with respect 
to concrete walk edge.  

2. Tool edges of control joints, walk edges, and wherever concrete walk adjoins other 
material or vertical surfaces.  Expansion joints shall be constructed as detailed on 
plans. 

3. The expansion joints shall be full depth as shown in the Drawings.  Failure to do 
so will result in non-compliance and shall be immediately machine cut by the 
Contractor at its expense. 

D. Exposed Concrete Surface Finishing, Not Including Top Surface of Flatwork: 

1. Remove fins and rough spots immediately following removal of forms from 
concrete which is to be left exposed.  Damaged and irregular surfaces and holes 
left by form clamps and sleeves shall be patched with grout. 

2. Tie wires are to be removed to below exposed surface and holes pointed up with 
neat cement paste similar to procedure noted under "After patching" in 
subparagraph below. 

a. Removal of tie wires shall extend to distance of 2 inches below established 
grade lines. 

b. Ends of tie wires shall be cut off flush at other, unexposed locations. 

c. Care shall be taken during pointing to match adjacent finishes of exposed 
concrete surface. 

3. After patching, concrete that is to remain exposed shall be sacked with a grout 
mixture of 1-part cement, 1-1/2-parts fine sand and sufficient water to produce a 
consistency of thick paint.  

a. After first wetting the concrete surface, apply mixture with a brush and 
immediately float entire surface vigorously using a wood float.  Keep damp 
during periods of hot weather. 

b. When set, excess grout shall be scraped from wall with edge of steel trowel, 
allowed to set for a time, then wiped or rubbed with dry burlap. 

c. Entire finishing operation of an area shall be completed on the same day.  
This treatment shall be carried to 4 inches below grade, and all patching and 
sacking shall be done immediately upon removal of the forms. 

3.9 CURING 

A. Formed Concrete: 

1. Keep forms and top on concrete between forms continuously wet until removal of 
forms, 7 days minimum.  

2. Maintain exposed concrete in a continuous wet condition for 14 days following 
removal of forms. 
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B. Concrete Paving, Curb, Curb and Gutter, Valley Gutter: 

1. Cure utilizing curing compound.  If applicable, the Contractor shall verify that the 
approved curing compound is compatible with the approved colorant system. 

2. Curing compound shall be applied in a wet puddling application.  Spotty 
applications shall be reason for rejection and possibly concrete removal and 
replacement at the contractor’s expense with no compensation from the Owner. 

3.10 DEFECTIVE CONCRETE 

A. General: 

1. Determination of defective concrete shall be made by the Architect or Engineer 
whose opinion shall be final in identifying areas to be replaced, repaired or 
patched. 

2. As directed by Architect, cut out and replace defective concrete. 

a. Defective concrete shall be removed from the site. 

b. No patching is to be done until surfaces have been examined by Architect 
and permission to begin patching has been provided. 

c. Permission to patch an area shall not be considered waiver of right by the 
Owner to require removal of defective work, if patching does not, in opinion 
of Architect, satisfactorily restore quality and appearance of surface. 

d. Remove and replace concrete if repair to an acceptable condition is not 
feasible. 

B. Defective Concrete Is: 

1. Concrete that does not match the approved mix design for the given installation 
type.  

2. Concrete not meeting specified 28-day strength. 

3. Concrete which contains rock pockets, voids, spalls, transverse cracks, exposed 
reinforcing, or other such defects which adversely affect strength, durability or 
appearance. 

4. Concrete which is incorrectly formed, out of alignment or not plumb or level, or 
outside of the maximum tolerance for flatness and slopes indicated. 

5. Concrete containing embedded wood or debris. 

6. Concrete having large or excessive patched voids which were not completed under 
Architect's direction. 

7. Concrete not containing required embedded items. 

8. Concrete with excessive shrinkage, transverse cracking, crazing, curling; or 
defective finish. 

9. Concrete that is unsuitable for placement or has set in truck drum for longer than 
90 minutes from the time it was batched. 

10. Concrete where expansion joint filler that is not isolating the full depth of the 
concrete section, and not recessed as required for backer rod and sealant where 
required. 
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11. Concrete that is excessively wet or excessively dry and will not meet the minimum 
or maximum slump required per mix design. 

12. Finished concrete with oil stains from equipment use, and or rust spots that cannot 
be removed. 

13. Concrete with control joints (weakened planed joints) that do not meet the required 
minimum depth shown on the drawings. 

14. Concrete not meeting slip-resistance requirements. 

C. Flatwork:  The Owner reserves the right to survey the flatwork, to determine if flatwork is 
outside of the maximum tolerance for flatness and slopes as indicated. 

1. If the flatwork is found to be out of tolerance, then the Contractor is required to 
replace concrete at no additional expense to the Owner. 

2. Determination of flatwork flatness, surveying and remedial work must be 
completed far enough in advance so that the project schedule is maintained, 
delays are avoided, and the new flatwork or flatwork repairs are properly cured. 

3. The Contractor will be responsible for reimbursing the Owner for costs associated 
with re-surveying to verify compliance of work remediated by the Contractor. 

3.11 INSTALLATION OF TRUNCATED DOMES 

A. General: 

1. Comply with manufacturer’s installation instructions as summarized in the Article. 

2. Verify concrete to receive embedded truncated dome tiles is within the slump 
range recommended by tile manufacturer to permit placement without mix causing 
tiles to float. 

3. Maintain factory-installed plastic sheeting during installation process to prevent 
splashing of concrete onto the finished surface of the tile. 

4. If necessary to ensure that adjacent tiles are flush to each other during the 
installation process, bolt tiles together using 1/4 inch or equivalent hardware or 
other methods recommended by tile manufacturer. 

B. The concrete shall be poured and finished true and smooth to the required dimensions 
and slope prior to the tile placement.  Immediately after finishing concrete, the electronic 
level should be used to check that the required slope is achieved. 

C. Installing Tiles: 

1. Install tiles into fresh concrete using techniques that will eliminate air voids under 
the tile.  

a. Holes in the tile perimeter allow air to escape during the installation process. 

b. Allow concrete to flow through holes in embedment flanges on underside of 
tile to lock tile solidly into the cured concrete. 

2. Tiles shall be placed true and square. 

3. Tiles shall be tamped or vibrated into the fresh concrete to ensure that the field 
level of the tile is flush to the adjacent concrete surface to permit proper water 
drainage and eliminate tripping hazards between adjacent finishes. 
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D. Immediately after placement, the tile elevation shall be checked with the elevation and 
slope permitting water drainage, to ensure that the field surface of the tile is flush with 
the surrounding concrete, and that no ponding is possible on the tile. 

E. While concrete is still workable, a 3/8 inch radius edging tool shall be used to create a 
finished edge of concrete, then a steel trowel shall be used to finish the concrete around 
the tile’s perimeter, flush to the field level of the tile. 

F. If necessary, adjust tile before the concrete sets.  Use two suitable weights of 25 pounds 
each if necessary to ensure solid contact of the underside of tile to concrete. 

G. During and after the tile installation and the concrete curing stage, prohibit walking, 
leaning, or placing of other external forces on tile that may rock the tile causing a void 
between the underside of tile and concrete. 

H. After concrete is cured, remove factory-applied protective plastic wrap and concrete that 
may have bled under the plastic following procedures recommended by the tile 
manufacturer. 

I. Protect tiles after installation and during remainder of construction period. 

J. Prior to Owner acceptance, clean tiles complying with manufacturer’s procedures for 
cleaning of tile surface. 

3.12 SEALANT 

A. Apply sealant in compliance with manufacturer's instructions, using hand guns or 
pressure equipment with proper nozzle size, on clean, dry, properly prepared substrates. 

B. Force sealants into joint against sides of joint to make uniform.  Avoid pulling of the 
sealant from the sides.  Fill sealant space completely with sealant. 

C. Finished joints shall be straight, uniform, smooth, and neatly finished. 

D. Remove any excess sealant from adjacent surfaces of joints utilizing the manufacturer's 
recommended solvent and cleaning processes.  Leave the work in a neat, clean 
condition. 

3.13 FIELD QUALITY CONTROL 

A. Inspection of Forms and Reinforcing: 

1. Approval of forms and reinforcing steel must be received from Project Inspector 
prior to pouring concrete. 

2. Notice of readiness to place first pour shall be given to Project Inspector, DSA, 
Architect, and Engineer not less than 48 hours prior to placement of concrete to 
allow for inspection. 

3. Pouring of concrete shall not proceed prior to completing requested adjustments 
to forms and reinforcing and without approval of Project Inspector. 

B. Testing of Concrete: 
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1. Frequency and Samples for Testing: 

a. Four identical cylinder samples for strength tests of each class of concrete 
placed each day shall be taken not less than once a day, or not less than 
once for each 50 cubic yards of concrete, or not less than once for each 
2,000 square feet of surface area for slabs or walls. 

b. In addition, samples for strength tests for each class of concrete shall be 
taken for seven-day tests at the beginning of the concrete work or whenever 
the mix or aggregate is changed. 

2. Testing: 

a. Slump:  Each truck’s concrete shall be tested for slump before concrete is 
placed. 

b. Strength: 

1) Tests for strength will be conducted by Testing Agency on one cylinder 
at 7 days and two cylinders at 28 days.  The fourth remaining cylinder 
will be available for testing at 56 days if the 28-day cylinder test results 
do not meet the required design strength. 

2) On a given project, if the total volume of concrete is such that the 
frequency of specified testing would provide less than five strength 
tests for a given class of concrete, tests shall be made from at least 
five randomly selected batches or from each batch if fewer than five 
batches are used. 

C. Slip-Resistance Testing:  Owner’s Testing Agency will perform testing on flatwork to 
verify compliance with specified slip-resistance. 

1. The coefficient of friction will be measured by California Test 342 before pavement 
is opened to public traffic, but not sooner than 7 days after concrete placement 

2. Where paving is determined to have a coefficient of friction less than 0.30, 
Contractor is to repair and/or replace these surfaces at no cost to Owner. 

3.14 CLEANING 

A. Upon completion of work of this Section promptly remove from the working area all 
scraps, debris and surplus material of this Section. 

B. Clean excess material from surface of all concrete walks and utility structures. 

C. Power wash concrete surfaces to remove stains, dried mud, tire marks, and rust spots. 

D. Comply with any additional requirements of additive manufacturer for colored concrete. 

3.15 PROTECTION 

A. Protect work and materials of this Section prior to and during installation, and protect the 
installed work and materials of other trades. 

B. In the event of damage during construction, make all repairs and replacements 
necessary to the approval of the Architect, at no additional cost to the Owner.   
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END OF SECTION 
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PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Chain link fences 

2. Gates and gate hardware. 

1.2 RELATED REQUIREMENTS 

A. Section 01 6116, Volatile Organic Compound (VOC) Restrictions, for VOC limits 
pertaining to adhesives, sealants, fillers, primers, and coatings. 

B. Section 01 8113, Sustainable Design Requirements, for CAL-Green general 
requirements and procedures. 

C. Section 32 1600, Site Concrete. 

D. Section 08 7100, Door Hardware, for padlocks. 

1.3 REFERENCES AND STANDARDS 

A. California Building Code (CBC), edition as noted on the drawings, as adopted by the 
California Division of the State Architect (DSA). 

B. California Green Building Standards Code (CAL Green), edition as noted on the 
drawings, as adopted by the California Division of the State Architect (DSA). 

C. Chain Link Fence Manufacturers' Institute (CLFMI): 

1. Products Manual. 

D. ASTM International (ASTM): 

1. A153:  Zinc Coating (Hot Dip) on Iron and Steel Products. 

2. A392:  Zinc Coated Steel Chain Link Fence Fabric. 

3. A653/A653M:  Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) 
or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process. 

4. A780/A 780M:  Standard Practice for Repair of Damaged and Uncoated Areas of 
Hot-Dip Galvanized Coatings. 

5. C33/C33M:  Standard Specification for Concrete Aggregates. 

6. C94:  Ready-mixed Concrete. 

7. C150/C150M:  Standard Specification for Portland Cement. 

8. F668:  Poly Vinyl Chloride (PVC) Coated Steel Chain Link Fence Fabric. 

9. F934: Standard Colors for Poly Vinyl Chloride (PVC) Coated Chain Link. 

10. F969:  Standard Practice for Construction of Chain-Link Tennis Court Fence. 
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11. F1083: Pipe, Steel, Hot-Dipped Zinc Coated (Galvanized) Welded, for Fence 
Structures. 

1.4 ADMINISTRATIVE REQUIREMENTS 

A. Submittal Procedures: 

1. Action Submittals and Informational Submittals shall be submitted in accordance 
with Section 01 3300, Submittal Procedures. 

2. Closeout Submittals shall be submitted in accordance with Section 01 7700, 
Closeout Procedures. 

3. Sustainable Design Submittals shall comply with the additional requirement of 
Section 01 8113, Sustainable Design Requirements. 

1.5 ACTION SUBMITTALS 

A. Shop Drawings:  Submit showing all parts, connections and anchorages, adjacent 
materials, fully dimensioned and noted.  Indicate plan layout, spacing of components, 
post foundation dimensions, hardware anchorage and schedule of components. 

B. Products Data:  Submit list and complete descriptive data of all products proposed for 
use.  Include manufacturer's specifications, published warranty or guarantee, installation 
instructions, and maintenance instructions. 

C. Samples: 

1. Chain-link fabric, approximately 12 inches square, in selected color. 

2. Hardware and fittings if requested by Architect. 

1.6 INFORMATIONAL SUBMITTALS 

A. Sample of manufacturer’s warranty. 

B. Sustainable Design: 

1. General: 

a. Submit information necessary to establish and document compliance with 
the California Green Building Standards Code. 

b. Sustainable design submittals are in addition to other submittals. 

2. The following information shall be provided: 

a. Paints and Coatings: Evidence of compliance that products meet maximum 
VOC content limits specified in Section 01 6116. 

1.7 CLOSEOUT SUBMITTALS 

A. Warranty/Guarantee:  Submit executed warranty and Subcontractor’s guarantee. 
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1.8 QUALITY ASSURANCE 

A. Use only new materials and products, unless existing materials or products are 
specifically shown otherwise on the Drawings to be salvaged and re-used. 

B. Use materials and products of one manufacturer whenever possible. 

C. All materials, components, assemblies, workmanship and installation are to be observed 
by the Owner's Project Inspector.  Work not so inspected is subject to uncovering and 
replacement. 

1.9 DELIVERY, STORAGE AND HANDLING 

A. Deliver undamaged products to job in manufacturer's sealed containers and/or original 
bundles with tags and labels intact. 

B. Store materials in protected, dry conditions off of ground and in areas so as to not 
interfere with the progress of the work. 

C. Transport, store and handle in strict accord with the manufacturer's written 
recommendations. 

1.10 FIELD CONDITIONS 

A. Make and be responsible for all field dimensions necessary for proper fitting and 
completion of work. Report discrepancies to Architect before proceeding. 

1.11 WARRANTY 

A. Manufacturer: In addition to the Contractor’s and Subcontractor’s Guarantee, furnish 
Owner with manufacturer’s fully executed written warranty for chain link fencing against 
defects in materials and workmanship, including the following: 

PART 2 - PRODUCTS 

2.1 DESIGN AND PERFORMANCE CRITERIA 

A. Industry Standards:  Materials and installation shall conform to the requirements of the 
Chain Link Fence Manufacturers Institute (CLFMI) "Product Manual." 

B. Regulatory Requirements:  Pedestrian gates and related hardware shall comply with 
applicable codes, including provisions for accessibility required by CBC and the 
Americans with Disabilities Act “Designs for Accessible Design.”  Comply with the most 
stringent. 

C. Use new components [,except existing fence indicated to be relocated,] free from 
defects affecting service and appearance. 

D. Sizes specified or shown are minimum. 

E. Provide ferrous material except as otherwise indicated or specified. 
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F. Sustainable Design: 

1. VOC emissions for field-applied paints and coatings must comply with limits 
specified in Section 01 6116. 

2.2 WORKMANSHIP 

A. Galvanizing:  Hot dip galvanize ferrous materials after fabrication.  Repair zinc coating 
damaged in shop or during field erection by re-coating with hot repair compound, Re 
Galv, Galvalloy, Galveweld-alloy, or equal, applied in accord with manufacturer's 
recommendations. 

2.3 MATERIALS 

A. Galvanized Fabric:  Steel wire with no less than 1.20 ounce of zinc coating per square 
foot (Class 1) of surface area and complying with ASTM A 392. 

1. Typical: 

a. Wire Diameter:  9 gage, coated size. 

b. Mesh Opening:  2 inches. 

2. Edges:  Knuckle fabric at bottom and at top selvage. 

3. Fabric widths shall be one piece. 

B. Round Steel Pipe Fence Framework: 

1. Round steel pipe and rail, Schedule 40 standard weight pipe, in accordance with 
ASTM F1083, 1.8 oz/sq. ft (550 g/sq. m) hot dip galvanized zinc exterior and 1.8 
oz/sq. ft (550 g/sq. m) hot dip galvanized zinc interior coating. 

a. Regular Grade: Minimum steel yield strength 30,000 psi (205 MPa) 

b. High Strength Grade: Minimum yield strength 50,000 psi (344 MPa)  

C. Line Posts: 

1. Without Slats or Windscreen: Regular Grade. 

a. To 8’-0” High Maximum:  2-3/8 inch outside diameter pipe at 3.65 pounds 
per linear foot. 

b. 8’-1” to 10’-0” High Maximum: 2-7/8 inch outside diameter pipe at 5.79 
pounds per linear foot. 

D. End, Corner and Pull Posts: End, corner and pull posts shall also comply with gate post 
requirements, where occurs. 

1. Without Slats or Windscreen: Regular Strength. 

a. To 8’-0” High Maximum:  2-7/8 inch outside diameter pipe at 5.79 pounds 
per linear foot. 

b. 8’-1” to 10’-0” High Maximum:  4 inch outside diameter pipe at 9.11 pounds 
per linear foot. 
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E. Gate Posts, Single Leaf: Gate posts shall also comply with End, Corner and Pull Post 
requirements. 

1. To 6 Feet Wide:  2-7/8 inch outside diameter pipe at 5.79 pounds per linear foot. 

2. 6 Feet to 12 Feet Wide:  4-1/2 inch outside diameter pipe at 10.79 pounds per 
linear foot. 

F. Post caps:  Cast or malleable iron ball or acorn shape; with opening for top rail. 

G. Top Rail, Bottom Rails, and Braces:  1-5/8" outside diameter pipe at 2.27 pounds per 
linear foot., or 1-5/8 inch x 1-1/4 inch roll formed section, 14 gauge. 

1. Brace Assembly: 

a. Equally spaced between top rail and bottom fabric selvage and run from end, 
gate, or corner post to first line posts with suitable malleable iron fittings. 

b. Truss from line post to end, gate, or corner post with 3/8 inch round rod. 

H. Wire Ties:  Specified spacing is minimum.  Manufacturer's standard procedure may 
require more ties. 

1. Tying Fabric to Posts:  9 gauge steel wire spaced 12 inches on center. 

2. Tying Fabric to Rails and Braces:   9 gauge steel wire spaced 24 inches on center. 

I. Bands:  14 gauge x 1 inch wide steel spaced 15 inches on center. for securing stretcher 
bars to end and gate posts. 

1. Bands may be used in conjunction with special fitting for securing rails to end and 
gate posts. 

2. Chamfer to ease projecting edges of bands. 

2.4 GATES 

A. Frames: 

1. Gate Leaves to 6 Feet Wide:  1-5/8 inch outside diameter pipe at 2.27 pounds per 
linear foot. 

2. Gate Leaves Over 6 Feet Wide: 2 inch outside diameter pipe at 2.72 pounds per 
linear foot. 

3. Provide additional horizontal and vertical pipe or tube as necessary to assure 
proper gate operation and attachment of fabric and hardware. 

B. Diagonal Bracing:  Provide adjustable length 3/8 inch truss rods on non-welded gate 
frames and welded gate frames where corner rigidity is insufficient to insure no sag. 

C. Fabric:  As specified for fence. 

D. Gate Assembly: 

1. Weld or assemble gate frame with malleable or pressed steel fittings and rivets to 
provide rigid connections. 
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2. Install fabric with stretcher bars at vertical edges, which may also be used at top 
and bottom edges. 

3. Securely attach stretcher bars and fabric to frame on all sides at 15 inches on 
center. 

4. Attach hardware with rivets or by other means which will provide security against 
removal. 

E. Gate Hardware: 

1. General: Hardware at disabled accessible gates shall meet accessibility, including 
mounting, of the ADA and CBC.  Comply with the most stringent. 

2. Hinges:  Malleable iron, pressed or forged steel, non-liftoff type, easy noiseless 
operation and long wear, offset to permit 180 degree gate opening. 

a. Provide 1-1/2 pair hinges for each leaf over 6 feet nominal height. 

b. Ball and socket hinges not acceptable. 

3. Fork Latch:  Malleable iron, drop fork latch which permits operation of the gate from 
either side, with padlock eye provided as integral part of latch. 

4. Panic / Lever Hardware: At gates to receive panic hardware or lever locksets, 
provide galvanized iron lockset boxes, backing plates or mounting plates as 
required for permanent, vandal resistant mounting. 

5. Kick Plates: 10 inches tall x width of gate x 14 gauge minimum, smooth 
uninterrupted surfaced, galvanized steel. 

a. Mount on the bottom edge of gate at the push side.  Mount on both sides at 
two-way swing gates. 

b. Bottom edge of plate shall be not more than 3 inches above the top of the 
walk. 

c. Plate shall be welded to the fence frame and shall allow the gate to be 
opened by a wheelchair footrest without creating a trap or hazardous 
condition. 

d. Provide at pedestrian gates that are within the disabled accessible path of 
travel 

6. Gate Stop and Holder:  Malleable iron. 

a. Stop shall automatically engages gate frame and holds it in open position. 

b. Provide at vehicle gates. 

7. Double Gates:   Provide cane bolt and ground set keeper with locking device and 
padlock eyes designed as integral part of latch, requiring one padlock for locking 
both leaves. 

F. Rolling Gate Hardware: 

1. Front Wheels: 8 inch diameter solid rubber double wheel. 

2. Rear Wheels:  5 inch diameter pressed steel wheel, top and bottom. 

3. Rolling Gate Rear Wheel Tracks:  1.25 NPS (1.66 inch outside diameter, 0.14 inch 
wall thickness, 2.27 pounds per foot). 

4. Latch:  "Rolo Latch" with eye for padlock. 
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2.5 ADDITIONAL MATERIALS AND COMPONENTS 

A. Galvanizing Repair:  Zinc coating damaged in shop or during field erection shall be by 
re-coated using a hot repair compound; “Regalv” repair stick by Rotometals, San 
Leandro, CA, or equal, applied in accordance with manufacturer's recommendations. 

B. Concrete: 

1. Materials: 

a. Portland cement, ASTM C 150. 

b. Aggregate:  ASTM C33. 

c. Water:  Potable and free from substances harmful to concrete. 

2. Mix materials to obtain low slump concrete with 28 day compressive strength of 
2,500 psi. 

a. Maximum Size Aggregate:  1-1/2 inch. 

b. Re-tempering not permitted. 

2.6 RELOCATED EXISTING CHAIN LINK FENCING 

A. Inspect existing chain link fencing fabric indicated to be removed and re-installed in new 
work. 

B. Supervise removal and re-installation. 

C. Provide new material, including fittings and hardware, as necessary for re-installation, 
complete as specified for new chain link fencing. 

D. Existing fencing materials indicated to be removed or relocated and which are not re-
installed in new work, including footing, will become property of the Contractor and shall 
be removed from the site. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. General: 

1. Execute work in accord with best trade practice for industrial fence installations. 

2. Make welds neat and secure, grind off excess exposed metal. 

3. Securely set posts plumb in alignment at proper depth and height, and rigid bracing 
where needed; install fabric under tension and securely tie to posts, rails and 
braces. 

4. Gates shall move freely without sag. 

B. Setting Posts: 

1. General:  Space posts as indicated but not more than 10 feet on center. 

2. Pour and tamp concrete leaving no voids. 
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a. Check posts for vertical and top alignment and hold in position. 

b. Dome top of concrete and trowel smooth to shed water away from post. 

c. Align posts in footings as follows: 

3. Without Slats or Windscreen: Footings for End, corner and pull posts shall also 
comply with gate post requirements, where occurs. 

a. Line Posts to 8’-0” High Maximum:  1’-0” diameter, 3’-3” minimum 
embedment. 

b. End, Corner and Pull Posts to 8’-0” High Maximum: 1’-0” diameter, 4’-3” 
minimum embedment. 

4. Single Leaf Gates: Footings for gate posts shall also comply with End, Corner and 
Pull Post requirements. 

a. To 6 Feet Wide:  12 inch diameter, 36 inch embedment. 

b. 6’-1” wide to 12 Feet Wide:  16 inch diameter, 48 inch minimum embedment. 

C. Where posts occur adjacent to structures or other work where concrete foundations may 
conflict with post footing, block out to allow post installation or use off-set post.  Hold post 
4 inches clear from face of structure. 

D. Fabric:  Leave about 1-1/2 inches between ground and bottom barbs. 

1. Pull fabric taut and tie to posts, rails. 

2. Install fabric on security side of fence. 

3. Fabric shall remain under tension after pulling force is released. 

E. Gates: 

1. Install gates plumb, level and secure, with full swing or slide without interference. 

2. Install ground set items in substantial concrete mass for adequate anchorage. 

F. Tie Wires: 

1. Install with one tight turn to hold fabric firmly to frame. 

2. Bend ends of wire inward to prevent hazard to persons or apparel. 

G. Fasteners: 

1. Install nuts for tension band and hardware bolts on side of fence opposite fabric 
side. 

2. Spoil ends of bolts to prevent removal of nuts. 

3.2 ADJUSTING 

A. Repair exposed zinc coatings damaged in shop or during field erection using specified 
repair system and in compliance with ASTM A 780. 
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B. Adjust gated hardware for smooth operation and lubricate where necessary. 

END OF SECTION 

p:\saclegacy\docs\1571 fcusd gold ridge elementary school mod\4.06 projman\32 3113_chain link fences and gates.docx 
Last Updated:  February 25, 2022 
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PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. All-welded decorative metal fences and gates. 

2. Gate hardware. 

3. Shop finishing. 

1.2 RELATED REQUIREMENTS 

A. Section 01 6116, Volatile Organic Compound (VOC) Restrictions; for VOC limits 
pertaining to adhesives, sealants, fillers, primers, and coatings. 

B. Section 01 8113, Sustainable Design Requirements, for CAL-Green general 
requirements and procedures. 

C. Section 08 7100, Door Hardware. 

D. Section 09 9100, Painting; additional requirements for field-applied coatings. 

E. Section 32 1600, Site Concrete. 

1.3 REFERENCES AND STANDARDS 

A. California Building Code (CBC), edition as noted on the Drawings, as adopted by the 
California Division of the State Architect (DSA). 

B. California Green Building Standards Code (CAL Green), edition as noted on the 
Drawings, as adopted by the California Division of the State Architect (DSA). 

C. ASTM International (ASTM): 

1. A 500/A 500M:  Standard Specification for Cold-Formed Welded Carbon and 
Seamless Carbon Steel Structural Tubing in Rounds and Shapes. 

2. A 513/A 513M:  Standard Specification for Electric-Resistance-Welded Carbon 
and Alloy Steel Mechanical Tubing. 

3. A 123:  Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and 
Steel Products. 

4. A 153:  Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel 
Hardware. 

5. A 384:  Practice for Safeguarding Against Warpage and Distortion During Hot-Dip 
Galvanizing of Steel Assemblies. 

6. D 6386:  Practice for Preparation of Zinc (Hot-Dip Galvanized) Coated Iron and 
Steel product and Hardware Surfaces for Painting. 
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7. D 7396:  Standard Guide for Preparation of New, Continuous Zinc-Coated 
(Galvanized) Steel Surfaces for Painting. 

1.4 ADMINISTRATIVE REQUIREMENTS 

A. Submittal Procedures: 

1. Action Submittals shall be submitted in accordance with Section 01 3300, 
Submittal Procedures. 

2. Closeout Submittals shall be submitted in accordance with Section 01 7700, 
Closeout Procedures. 

3. Sustainable Design Submittals shall comply with the additional requirement of 
Section 01 8113, Sustainable Design Requirements. 

B. Coordinate installation of anchorages.  Furnish setting drawings, diagrams, templates, 
and directions for installing anchorages, including sleeves, inserts, anchor bolts, and 
items with integral anchors, to be embedded in concrete. 

1.5 ACTION SUBMITTALS 

A. Shop Drawings:  Submit showing all parts, connections and anchorages, adjacent 
materials, fully dimensioned and noted. 

1. Indicate plan layout, spacing of components, locations and sizes of support 
structures, post foundation dimensions, hardware anchorage and schedule of 
components.  

2. Provide evidence that mounting plates, lock boxes, and similar items have been 
sized, located and coordinated properly with the finish hardware supplier and 
installer where applicable. 

B. Product Data:  Submit list and complete descriptive data of all products and finishes 
proposed for use.  Include manufacturer's specifications, published warranty or 
guarantee, installation instructions, and maintenance instructions. 

C. Samples: Typical frame member, 12 inches long, finished as specified. 

1.6 INFORMATION SUBMITTALS 

A. Sample of manufacturer’s warranty. 

B. Sustainable Design: 

1. General: 

a. Submit information necessary to establish and document compliance with 
the California Green Building Standards Code. 

b. Sustainable design submittals are in addition to other submittals. 

2. The following information shall be provided: 

a. Paints and Coatings: Evidence of compliance that products meet maximum 
VOC content limits specified in Section 01 6116. 
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1.7 CLOSEOUT SUBMITTALS 

A. Warranty/Guarantee: Submit executed warranty and extended Contractor guarantee. 

1.8 QUALITY ASSURANCE 

A. Use only new materials and products. 

B. Use materials and products of one manufacturer whenever possible. 

C. All materials, components, assemblies, workmanship and installation are to be observed 
by the Owner's Project Inspector.  Work not so inspected is subject to uncovering and 
replacement. 

1.9 DELIVERY, STORAGE AND HANDLING 

A. Deliver undamaged products to job in manufacturer's sealed containers and/or original 
bundles with tags and labels intact. 

B. Store materials in weather protected, dry conditions off of ground and in areas so as to 
not interfere with the progress of the work. 

C. Transport, store and handle in strict accord with the manufacturer's written 
recommendations. 

1.10 FIELD CONDITIONS 

A. Make and be responsible for all field dimensions necessary for proper fitting and 
completion of work.  Report any discrepancies to Architect before proceeding. 

1.11 WARRANTY AND GUARANTEE 

A. Manufacturer: 

1. In addition to the Contractor’s and Subcontractor’s Guarantee, furnish Owner with 
manufacturer’s fully executed written commercial warranty for specified coating 
materials against defects and the following: 

a. Manufacturer’s available warranty for specified hardware. 

2. Contractor shall be responsible to assure manufacturer’s requirements for access 
and inspection of the work, surface preparation, and coating application are 
performed to meet coating manufacturer’s requirements for providing specified 
warranty. 

B. Contractor: In addition to its standard Guarantee under the Contract, furnish Owner a 
special extended written 5-year guarantee, cosigned by installer, agreeing to repair or 
replace decorative metal fences and gates that fails to perform as required within 
guarantee period as a result of failure of materials or installation workmanship at no 
additional cost to the Owner. 
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PART 2 - PRODUCTS 

2.1 DESIGN AND PERFORMANCE CRITERIA 

A. General: 

1. Use new components free from defects affecting service and appearance. 

2. Sizes specified or shown shall be considered minimum size. 

3. If modifications to designs indicated are proposed in order to meet code 
requirements, indicate them as such on shop drawing submittals.  Work with 
Architect to arrive at an acceptable design that is sufficiently similar to the design 
indicated. 

B. Structural Performance of Railing Assemblies and Guardrails: 

1. Top Rails of Guards: 

a. Uniform load of 50 pounds/foot applied in any direction. 

b. Concentrated load of 200 pounds applied in any direction. 

c. Uniform and concentrated loads need not be assumed to act concurrently. 

2. Infill of Guards: 

a. Concentrated load of 50 pounds applied horizontally on an area of 1 square 
foot. 

b. Infill load and other loads need not be assumed to act concurrently. 

C. Industry Standards: 

1. Comply with "Metal Rail Manual" of National Ornamental and Miscellaneous 
Metals Association (NOMMA). 

D. Sustainable Design: 

1. VOC emissions for field-applied paints and coatings must comply with limits 
specified in Section 01 6116. 

2.2 DECORATIVE METAL FENCING 

A. General: 

1. Assembly:  Fence shall be all-welded construction.  No mechanical fasteners or 
connectors are permitted. 

2. Tubing for Fence Pickets, Rails and Posts:  ASTM A 500 or ASTM A 513, hot-
rolled or cold-rolled steel tubing depending on size. 

a. Steel tubing for fence pickets shall have a minimum yield strength of 33 ksi.  
All other tubing to be 50 ksi. 

b. Steel shall not be pre-galvanized or pre-coated prior to the hot-dip 
preparation and coating process. 

c. Steel shall be hot dipped galvanized before fabrication as specified. 
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B. Fence Components:  Deliver to the project site prefabricated. 

1. Fence panels and gate assemblies shall be shop welded and delivered to the 
project site prefabricated.  Shop coat weld joints, scratches and other areas where 
hot-dip galvanized coating was removed or damaged with specified galvanized 
metal repair primer. 

2. Pickets: 3/4-inch square, 16-gauge tubular steel, spaced as indicated on the 
drawings. 

3. Rails and Gate Frame:  1-1/2-inch square, 14-gauge tubular steel, spaced as 
indicated on the drawings.  For gate leafs over 6’-0” and less than 12’-0” wide, 
increase gate frame to 2-inch square. 

4. Intermediate Rail:  1-1/2-inch x 3/4 inch, 14-gauge tubular steel, spaced as 
indicated on the drawings. 

5. Line Posts & Roller Posts:  3-inch square, 11-gauge tubular steel. 

6. Corner and End Posts:  4-inch square, 11-gauge tubular steel. 

7. Gate Posts:  4-inch square, 11-guage tubular steel where gate leaf is 6'-0" or less 
in width.  Use 6-inch square, 3/8"-thick wall, tubular steel post where gate leaf 
width is greater than 6'-0" and less than 12'-0". 

C. Fittings and Accessories: 

1. General:  Provide all necessary fittings and accessories as required for a complete 
fence system. 

2. Post Caps:  Pressed steel, pyramid style as supplied by King Architectural Metals 
or approved equal.  Weld all around to top of post and hot-dip as one assembly. 

3. Security Screen:  16-gauge, galvanized and perforated steel sheet with 1/8-inch 
holes staggered at 3/16-inches on center.  Provide as a part of the fabricated gate 
or fence panel assembly, hot-dip galvanized. 

2.3 DECORATIVE METAL GATES 

A. Fabrication and Components: 

1. Swing and rolling gates shall be fabricated with the same components as the fence 
panel assembly. 

2. Kick Plates:  12 gauge; 10-inches high x gate width. 

3. Exit Device Mounting Plate:  12 gauge galvanized steel sheet x gate width 

4. Plate Closure Rail:  16-gauge tubular steel., 1/2 inch square,   

5. Astragal:  10 gauge galvanized steel sheet. 

B. Gate Hardware: 

1. Lock Box at Lever Hardware:  14 gauge steel.  Size and backset as required by 
specified lockset and as indicated on Drawings. 

2. Hinges:  

a. Gate Leafs 6’-0” Wide or Less:  1-1/2-pair, No. 1-3030, extra heavy duty butt 
hinges by King Architectural Metals or equal. 
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b. Gate Leafs over 6’-0” and Less than 12’-0” Wide:  1-1/2-pair, No. 1-4040, 
extra heavy duty butt hinges by King Architectural Metals or equal.  

3. Spring Gate Closer:  No. 30-12 by King Architectural Metals or equal. 

a. Closing speed shall comply with the CBC and ADA Guidelines for Accessible 
Design, section 404.2.8.2. 

b. Provide at all gates including pool gates and other locations as noted. 

4. Lockable Cane Bolt:  No. 30-6000-MCB by King Architectural Metals or equal. 

a. Provide at all gates and other locations as noted. 

b. Where indicated and required by the Drawings, provide custom fabricated 
cane bolt assembly. 

5. In-Ground Cane Bolt Sleeve:  Nominal 1/2 inch steel pipe x 12-inches long (0.84 
inch outside diameter and 0.62 inch inside diameter). 

a. Provide for each gate leaf at both open and closed positions. 

b. Exact open position shall be verified and approved by Architect prior to 
installing sleeve. 

6. Miscellaneous Hardware:  Items of hardware, including padlock and eyes, shall be 
fabricated by the fence manufacturer. 

7. Exit Device:  Provide as indicated. 

2.4 GALVANIZING 

A. Hot-dip galvanize interior and exterior surfaces of all steel fence components. 

1. Fence components shall include pickets, horizontal rails, perimeter gate frame, 
posts, post caps, fittings, plates, astragals, lock box, security screen, accessories 
and appropriate hardware, and other components as shown in assembly. 

2. Hot dip galvanizing is not to be provided at exit devices or lever hardware. 

B. Surface Preparation Prior to Galvanizing:  In accordance with SSPC Specification SP-
10, "Near White Blast Cleaning." 

C. Comply with ASTM A153 for galvanizing of iron and steel hardware. 

D. Comply with ASTM A123 for galvanizing of assembled steel products and rolled, 
pressed, and forged-steel shapes, plates, bars, and strips 1/8 inch thick and heavier. 

E. Newly galvanized items shall not be water quenched or chromate quenched after 
galvanizing if they are scheduled to receive a paint coating. 

2.5 PROTECTIVE PAINT COATINGS 

A. General: 

1. Comply with manufacturer’s preparation and application instructions for each 
coating and NAAMM's "Metal Finishes Manual for Architectural and Metal 
Products" for recommendations for applying and designating finishes.  
Manufacturer’s instructions shall govern in event of conflict. 
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2. Coatings shall be shop-applied to the greatest extent possible, including 
galvanized items, except surfaces and edges to be field welded. 

3. Corrosion Control:  Prevent galvanic action and other forms of corrosion by 
insulating metals from direct contact with incompatible materials. 

4. Steel members shall be protected and be free of corrosion when ready to receive 
field-applied finish coatings.  Apply coatings before rusting occurs. 

5. Metal shall be degreased. 

6. Finish exposed fasteners to match adjacent metal. 

B. Products: 

1. Galvanized Metal Repair Compound:  “ZRC Galvalite”, single component, high 
zinc dust content (zinc rich) repair compound for iron, steel and galvanized metal 
by ZRC Worldwide, or equal. 

2. Finish Paints: 

a. General: 

1) Materials specified are from PPG Industries, Inc. and are intended to 
establish standard of quality for the specified coating system.  
Coatings of equal quality, appearance, and performance and offering 
the same or better warranty as specified will be considered by the 
Architect. 

2) Coating Color:  Each coat shall be applied in a different color or shade 
from the preceding coat to aid in determining the uniformity, mil 
thickness and coverage of the coating. 

b. First Coat:  “Amerlock 2 VOC” Self-priming Epoxy Coating, 4.0 to 8.0 mils 
DFT. 

c. Second and Third Coats:  “Pitthane Ultra” Acrylic Aliphatic Urethane, 2.5 mils 
DFT per coat. 

1) Color:  As selected by Architect from full range of manufacturer's 
standard colors. 

d. Do not exceed manufacturer’s recommended total system thickness. 

e. Paint additives are prohibited unless specified and approved by the Architect 
or the coating manufacturer. 

C. Surface Preparation – Galvanized Surfaces: 

1. General:  Surfaces shall be cleaned and profiled prior to receiving applied coatings 
in accordance with ASTM D 6386 or ASTM D 7396 for sheet products. 

a. Methods shall be selected based on age of galvanized coating, condition of 
surface and specified paint coating. 

b. High spots and rough edges shall be smoothed out. 

c. Care shall be taken not to damage the zinc coating. 

2. Cleaning:  Surface shall be prepared in accordance with SSPC SP-1 followed by 
application of pre-paint conditioner. 

3. Comply with the additional requirements of the following: 
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a. Recommendations included in the AGA document “Duplex Systems: 
Painting Over Hot Dip Galvanized Steel.” 

b. Procedures required by the coating manufacturer. 

4. Repair hot-dipped galvanized coating damaged in shop or during field 
erection/welding by coating with specified galvanized metal repair primer applied 
in accordance with manufacturer's recommendations. 

D. Priming: 

1. Surface Preparation:  As specified. 

2. Apply air-dried primer after cleaning and pretreatment, to provide a minimum dry 
film thickness. 

3. Apply primer within 8 hours of preparation of surface or sooner if necessary to 
prevent rusting. 

E. Preparation: 

1. Before a surface is coated, it shall be cleaned carefully of all dust, dirt, mud, 
grease, oil, loose rust and other contaminants. 

2. Galvanized surfaces shall be prepared and repaired as specified. 

3. Immediately prior to painting, the prepared surface shall be inspected for 
compliance with the manufacturer’s specified degree of surface preparation and 
requirements for warranty including subsequent inspection between coats. 

4. Prepared, galvanized steel shall be coated within 8 hours of proper and accepted 
preparation. 

F. Field Application of Coatings: 

1. Materials shall be delivered to the job site in the original and unopened containers, 
plainly marked with the proper designation of the product, as well as the name of 
the manufacturer. 

a. Coating materials at the job site shall be subject to inspection. 

b. Materials shall be stored in a clean, dry, well ventilated place, protected from 
sparks, flame, direct rays of the sun, and excessive heat or cold. 

c. The Contractor shall be solely responsible for the protection and safety of 
the materials stored at the job site. 

2. Application Conditions: 

a. Exterior painting shall only take place when good weather conditions prevail. 

b. Painting shall not be undertaken during foggy or misty conditions or when 
precipitation is imminent. 

c. The temperature of the surface to be painted shall be at least 5-degrees F 
above the dew point.  When substrate temperatures are high, care shall be 
taken during paint application to prevent formation of voids, pin holes, and 
bubbles due to the rapid evaporation of solvent.  These requirements also 
apply during the curing stage of the coatings. 

3. Protection of Surrounding Area: 
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a. Surrounding area and surfaces not to be painted shall be protected during 
cleaning, preparation and painting operations. 

b. Drifting of overspray shall be controlled and contained during painting 
operations so that finish is contained to the work only. 

4. Comply with the additional requirements specified in Section 09 9100, Painting. 

G. Curing Time:  The manufacturer’s required minimum or maximum curing time between 
coats shall be strictly adhered to.  Applicator shall verify curing times with manufacturer. 

H. Application and Repair:  The application shall leave no sags, runs or holidays.  Damage, 
imperfections or holes in any coat shall be cleaned and repaired to conform to 
manufacturer’s requirements in order to maintain the warranty prior to final inspection. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine the conditions under which the fencing is to be installed and advise the General 
Contractor of any conditions detrimental to the proper and timely completion of the work.  
Work shall not proceed until unsatisfactory conditions have been corrected in a manner 
acceptable to the Installer. 

B. The Contractor shall take field measurements for this work and notify the Architect of 
any discrepancies between plan and field dimensions. 

3.2 INSTALLATION 

A. Install all-welded metal fencing system as indicated on the Drawings, reviewed 
submittals, and in accordance with industry standard and best practices. 

B. Upon receipt at job site, materials shall be checked to ensure that no damage occurred 
during handling or shipping.  Contractor shall repair or replace material at no additional 
cost to the Owner. 

C. Fence Posts: 

1. Dig post holes in firm, undisturbed compacted soil. 

2. For fence posts and gate posts where gate leaf is 6’-0” or less in width, footing 
shall be no less than 12-inches in diameter and 3’-6” deep with posts set 6-inches 
above bottom of excavation. 

3. For gate posts where gate leaf is greater than 6’-0” and less than 12’-0” wide, 
footing shall be no less than 18-inches in diameter and 4’-6” deep with posts set 
6- inches above bottom of excavation.  

4. Set fence posts a maximum of 8’-0” on center.  Dimensions vary when going up or 
down grades. 

D. Install all posts and panel sections plumb and level in accordance to plans in a 
workmanlike manner. 
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E. At slopes, step panel sections to accommodate grade changes.  Do not slope panel 
sections. 

F. Gates: 

1. Install plumb, level and secure for a full opening without interference. 

2. Install hardware not previously installed in shop and adjust hardware for smooth 
operation. 

3. Install in-ground sleeves flush to grade at both closed and open positions to accept 
cane bolts. 

G. Field Welding: 

1. Comply with applicable AWS specification for procedures of manual shielded metal 
arc welding, for appearance and quality of welds and for methods used in 
correcting welding work. 

2. Weld connections shall be limited to locations where fabrication cannot be shop 
welded because of shipping size limitations or conditions of installation. 

3. Grind exposed welded joints smooth and restore finish to match finish of adjacent 
surfaces. 

H. Field Finishing:   Provide painted finish utilizing preparation, coatings, and application 
process specified in Part 2. 

END OF SECTION 

p:\saclegacy\docs\1571 fcusd gold ridge elementary school mod\4.06 projman\32 3119.10_decorative metal fences and gates (all-
welded).docx 
Last Updated:  April 6, 2021 
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PART 1 - GENERAL 

1.1 SUMMARY 

A. Scope of Work: 

1. Furnish all labor, materials, tools, equipment, and transportation required to 
perform and complete the installation of an automatic sprinkler irrigation system, 
including all piping, sprinkler heads, controls, connections, testing, etc. as shown 
on the Drawings and as specified herein.  The water source for this project is 
potable water.  

2. Utilize and accept as standards manufacturer’s recommendations and/or 
installation details for any information not specifically detailed on the Drawings. 

1.2 RELATED REQUIREMENTS 

A. Section 01 6116, Volatile Organic Compound (VOC) Restrictions, for VOC limits 
pertaining to adhesives, sealants, fillers, primers, and coatings. 

B. Section 01 8113, Sustainable Design Requirements, for CAL-Green [and Collaborative 
for High Performance Schools (CHPS)] general requirements and procedures. 

C. Section 03 1000, Concrete Forming. 

D. Section 32 1600, Site Concrete. 

E. Division 26, Electrical 

F. Section 31 0000, Earthwork. 

G. Section 31 2333, Trenching and Backfilling. 

H. Section 32 9000, Landscaping. 

1.3 REFERENCES AND STANDARDS 

A. California Building Code (CBC), edition as noted on the Drawings, as adopted by the 
California Division of the State Architect (DSA). 

B. California Green Building Standards Code (CALGreen), edition as noted on the 
Drawings, as adopted by the California Division of the State Architect (DSA). 

1.4 ADMINISTRATIVE REQUIREMENTS 

A. Submittal Procedures: 

1. Action Submittals and Informational Submittals shall be submitted in accordance 
with Section 01 3300, Submittal Procedures. 
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2. Closeout Submittals shall be submitted in accordance with Section 01 7700, 
Closeout Procedures. 

3. Sustainable Design Submittals shall comply with the additional requirements of 
Section 01 8113, Sustainable Design Requirements 

B. Pre-Installation Meeting: 

1. Request and hold a pre-installation meeting prior to beginning the work of this 
Section. Parties required to be in attendance are the Landscape Contractor, 
Project Inspector, Owner’s Representative, and the Landscape Architect. 

1.5 ACTION SUBMITTALS 

A. Product names are used as standards; provide proof as to equality of any proposed 
material and do not use other materials or methods unless approved in writing by the 
Owner’s Representative. Submit no more than one request for substitution for each item. 
The decision of the Owner’s Representative is final.  

B. Use equipment capacities specified herein as the minimum acceptable standards. 

C. List materials in the order in which they appear in Specifications; include substitutions. 
Submit the list for approval by the Owner’s Representative. 

D. Make any mechanical, electrical, or other changes required for installation of any 
approved, substituted equipment to satisfaction of Owner’s Representative and without 
additional cost to Owner.  Approval by Owner’s Representative of substituted equipment 
and/or dimensional drawing does not waive these requirements. 

E. Do not construe approval of material as authorization for any deviations from 
Specifications unless attention of Owner’s Representative has been directed to specified 
deviations. 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data for the following: 

1. For landscape contractor. 

B. Certification: Installer for central control system. 

C. Sample of manufacturers’ warranty. 

D. Record of Pre-Installation Meeting. 

E. Sustainable Design: 

1. General: 

a. Submit information necessary to establish and document compliance with 
the California Green Building Standards Code. 
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b. Sustainable design submittals are in addition to other submittals. 

2. The following information shall be provided: 

a. Adhesives and Sealants: Evidence of compliance that products meet 
maximum VOC content limits specified in Section 01 6116. 

b. Paints and Coatings: Evidence of compliance that products meet maximum 
VOC content limits specified in Section 01 6116. 

1.7 CLOSEOUT SUBMITTALS 

A. Warranty/Guarantee:  Submit executed warranty and subcontractor’s guarantee. 

B. Maintenance and Operating Instructions: 

1. Furnish operating maintenance instructions bound in a hardback binder and 
indexed.  Start compiling data upon approval of list of materials.  Do not request 
final inspection until booklets are approved by Owner’s Representative. 

2. Incorporate the following information in these sets: 

a. Complete operating instructions for each item of irrigation equipment. 

b. Typewritten maintenance instructions for each item of irrigation equipment. 

c. Manufacturer's bulletins which explain installation, service, replacement 
parts, and maintenance. 

d. Service telephone numbers and/or addresses posted in an appropriate place 
as designated by Owner’s Representative. 

C. Record Drawings 

1.8 QUALITY ASSURANCE 

A. Qualifications: Work must be complete by a licensed Landscape Contractor.  Provide 
proof of five years’ continuous experience in landscaping and irrigation of projects of 
similar size.   

B. Certification: Ensure that the contractor installing the Central Control System is trained 
and certified in the installation of the Central Control System.  The training and 
certification must have been completed within two years prior to the installation date. 

C. Work Force: Ensure that an experienced foreman is present at all times during 
installation.  Keep the same foreman and workers on the job from commencement to 
completion. 

D. Reviews: Specifically request reviews of all items listed in Article INSPECTION 
REQUIREMENTS, prior to progressing to the next level of work. 

E. Standards: 

1. Provide work and material in full accordance with the rules and regulations of the 
National Electric Code; the Uniform Plumbing Code; and other applicable state or 
local laws or regulations. 
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2. Furnish, without extra charge, additional material and labor required to comply with 
these rules and regulations, though the work may not be specifically indicated in 
the Specifications or Drawings. 

3. Where the Specification requirements exceed those of the above-mentioned 
codes and regulations, comply with the requirements in the Specifications. 

1.9 DELIVERY, STORAGE AND HANDLING 

A. Transport, store and handle in strict conformance with the manufacturer's written 
recommendations. 

B. Deliver undamaged products to job in manufacturer's sealed containers and/or original 
bundles, with tags and labels intact. All material containers or certificates shall be clearly 
marked by manufacturer as to contents for inspection. 

C. Store materials in original undamaged packages and containers, inside well-ventilated 
area protected from weather, moisture, soilage, extreme temperatures, and humidity.  
Lay flat, blocked off ground. 

D. Use all means necessary to protect irrigation system materials before, during, and after 
installation and to protect related work and material. 

E. Handle plastic pipe carefully, especially protecting it from prolonged exposure to sunlight.  
Store pipe on beds that are the full length of the pipe, and keep pipe flat. 

1.10 FIELD CONDITIONS 

A. Information on Drawings relative to existing conditions is approximate. During progress 
of construction, make deviations necessary to conform to actual conditions, as approved 
by Owner’s Representative, without additional cost to Owner.  Accept responsibility for 
any damage caused to existing services.  Promptly notify Owner’s Representative if 
services are found which are not shown on Drawings. 

B. Protect existing trees-to-remain as specified in “Existing Tree Protection” in Article 
PREPARATION, in Part 3 of this Section. 

C. Protect existing utilities within construction area.  Repair damages to utility lines that 
occur as a result of operations of this work. 

D. Verify dimensions at building site and check existing conditions before beginning work. 
Make changes necessary to install work in harmony with other crafts after receiving 
approval by Owner’s Representative. 
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1.11 INSPECTION REQUIREMENTS 

A. Obtain verification from Project Inspector for the following at the appropriate times during 
construction and prior to further progression of work in this Section:   

1. Pressure testing of all mainlines and lateral lines (See “Hydrostatic Tests – Open 
Trench” in Article FIELD QUALITY CONTROL, in Part 3 of this Section), 

2. Trench depth, 

3. Sleeves under pavement, 

4. Flushing of all mainlines and lateral lines, 

5. Backfill and pipe bedding, 

6. Layout of heads, 

7. Operation of system and coverage adjustments (with Landscape Architect) after 
system is fully automated and operational, backfill of trenching is completed, and 
surface has been restored to original grades. 

B. In case of failure to obtain any verification by the Project Inspector as required above, 
remove and replace work as necessary to obtain the verification at no additional cost to 
the Owner. 

1.12 WARRANTY AND GUARANTEE 

A. Manufacturer:  In addition to the Contractor’s and Subcontractor’s Guarantee, furnish 
Owner with manufacturer’s available fully executed written warranty against defects in 
materials and workmanship. 

B. Subcontractor Guarantee: Shall include damage by leaks and settlement of irrigation 
trenches. 

PART 2 - PRODUCTS 

2.1 GENERAL 

A. Use materials as specified; any deviation from the Specifications must first be approved 
by the Owner’s Representative in writing. 

2.2 DESIGN AND PERFORMANCE CRITERIA 

A. Sustainable Design: 

1. VOC emissions for field-applied adhesives, sealants, and sealant primers must 
comply with limits specified in Section 01 6116. 

2. VOC emissions for field-applied paints and coatings must comply with limits 
specified in Section 01 6116. 
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2.3 MATERIALS 

A. Central Control System: As indicated on Drawings. 

B. Hydrometer: As indicated on Drawings. 

C. Automatic Control Valves: As indicated on Drawings. 

D. Gate Valve: As indicated on Drawings. 

E. Pipe and Fittings: 

1. PVC pipe: As indicated on Drawings. 

2. PVC fittings three-inch (3”) size and smaller: High impact, standard weight, 
Schedule 40, molded PVC as manufactured by George Fischer, Lasco, Spears, or 
approved equal. 

3. All plastic pipe and fittings: Continuously and permanently marked with 
manufacturer's name, type of material, IPS size, schedule, NSF approval, and 
code number. 

4. Threaded PVC pipe and nipples: IPS Schedule 80 when necessary to use 
threaded connections to gauges, valves, or control valves.  Threaded adapters 
may be used in place of nipples when making pipe to valve connections. 

5. Use 45-degree fittings for changes in depth of pipe, and at transition from main line 
to automatic control valves. 

6. Piping above ground: Schedule 40 galvanized steel with cast-iron fittings. 

F. Booster Pump:  As indicated on Drawings. 

G. PVC Primer:  Weld-On P-70 Purple Primer or approved equal. 

H. PVC Glue:  Weld-On 711 Gray heavy bodied PVC Cement or approved equal. 

I. PVC Glue for connections to Flexible PVC: Weld-On 795 Blue Flex PVC Cement or 
approved equal. 

J. Sprinkler Heads:  As indicated on Drawings. 

K. Quick Coupler Valves:  As indicated on Drawings. 

L. Sleeves: As indicated on Drawings. 

M. All Valve Boxes and Covers:  Manufactured, green with “Irrigation – Non-Potable” 
permanently embossed on cover. Carson, Rainbird or approved equal. 
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N. Automatic Sprinkler Control Wire: 

1. Connections between remote control valves and controller: UF-14 direct burial 
polyethylene (PE) insulated wire, Paige Electric P7079D or approved equal.  
Common wire to be white, and lead wire to be colored.  If multiple controllers are 
used, a different color is to be used for each controller's lead wire. (Use red for the 
first controller).  Spare wires are to be yellow.  

2. UL Listed waterproof sealing pack for wire connections: 3M DBR/Y-6, or approved 
equal. 

3. Provide adequate working space around electrical equipment in compliance with 
local codes and ordinances. 

4. Electrical, other than low voltage, such as power wiring, conduit, fuses, thermal 
overloads and disconnect switches, is included under Division 26 of these 
Specifications. 

O. Trace Wire: 

1. Direct burial #12 AWG Solid, steel core soft drawn tracer wire, 250# average 
tensile break load, 30 mil high molecular-high density polyethylene jacket 
complying with ASTM-D-1248, 30-volt rating.  Color shall be green. 

2. Connectors: UL Listed waterproof sealing pack for wire connections: 3M DBR/Y-
6, or approved equal. 

P. Hydrometer Connection to Controller:   

1. Master valve function to be connected to two-wire decoder cable with single station 
valve decoder. 

2. Flow sensor function to be connected to two-wire decoder cable with sensor 
decoder. 

Q. Unions And Flanges: 

1. Steel unions and flanges two inches (2”) and smaller: 150 lb. screwed black (brass 
to iron seat) or galvanized malleable iron (ground joint).   

2. Steel unions and flanges two and one-half inches (2 ½”) and larger: 150 lb. black 
flange union, flat-faced, full gasket. 

3. Gaskets: One-sixteenth inch (1/16”) thick rubber Garlock No. 122, Johns-Manville 
or approved equal. 

4. Flange Bolts:  Open-hearth bolt steel, square heads with cold pressed hexagonal 
nuts, cadmium plated in ground.  Provide copper-plated steel bolts and nuts or 
brass bolts and nuts for brass flanges. 

R. Sand for Trench Backfill: Natural sand, free of roots, bark, sticks, rags, or other 
extraneous material 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Prior to commencement of the work of this Section, obtain written verification from the 
project Civil Engineer that the rough grade in landscape areas is in conformance with 
Section 31 0000 - Earthwork. 

B. Examine conditions of work in place before beginning work; report defects. 

3.2 PREPARATION 

A. Scheduling: Notify the Project Inspector prior to commencing and/or continuing the work 
of this Section. Remove and replace, at no cost to Owner, any work required as a result 
of failure to give the appropriate notification.  

B. Measurements: Take field measurements; report variance between plan and field 
dimensions. 

C. Protection: Maintain warning signs, shoring and barricades as required. Prevent injury 
to, or defacement of, existing improvements.  At no additional cost to Owner, repair or 
replace items damaged by installation operations. 

D. Existing Tree Protection: 

1. Avoid unnecessary root disturbance, compaction of soils within drip line, or limb 
breakage. 

2. Do not store material or dispose of any material other than clean water within the 
drip line. 

3. Provide adequate irrigation during construction. 

4. Replace any tree damaged during construction with a tree of equal size and value 
at no additional cost to Owner. 

5. Adjust trench locations in field to minimize damage to existing elements and plant 
roots of trees-to-remain at no additional cost to Owner. 

E. Surface Preparation: Prior to beginning sprinkler irrigation work, complete placement of 
topsoil as specified in Section 31 0000 – Earthwork.  Notify Project Inspector of 
irregularities if any. 

3.3 AUTOMATIC CONTROLLER/CENTRAL CONTROL SYSTEM 

A. Central Control System and controls: Install system and components as per Drawings 
and manufacturer’s recommendations. All wiring connections shall be neatly 
accomplished within the controller cabinet. Connect Ethernet and grounding system as 
per manufacturer’s recommendations. 

B. Connect automatic control valves to controller(s) in sequence as shown on Drawings. 
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C. Install all exposed wires to a minimum of twenty-four inches (24”) beyond controller within 
a UL approved rigid conduit. 

D. Required Start-up Procedures: 

1. Install controllers, master valves, flow sensors, ground system, wiring, cables, 
Ethernet and any other components not shown on the Drawings. 

2. Request that the manufacturer’s representative participate and/or direct the start-
up of the Central Control System. Start-up shall include all testing and settings for 
the following: 

a. Flow sensor 

b. Grounding 

c. Wire connections 

d. Pump start 

e. Bypass 

f. Overall instruction 

3. Upon successful completion of testing by the technician from Ewing, request that 
a checklist/certification be completed and signed by the technician. Deliver copies 
of the certification to both the Owner’s Representative and the Landscape Architect 
prior to the commencement of the landscape maintenance period. 

4. Run the system; record the flows per valve and report them to the Owner’s 
Representative. 

3.4 HYDROMETER 

A. Hydrometer:  Install as per manufacturer’s recommendation. Connect Hydrometer to 
two-wire cable using a single-station line decoder. Install wire in a conduit. Wire is not to 
have any splices between the valve and the controller. 

3.5 BOOSTER PUMP ASSEMBLY 

A. Booster Pump:  Install as per manufacturer’s directions and as detailed on Drawings. 
Lay out piping in field for exact locations and/or connections. 

B. Booster Pump Pad:  Install on a level, raised utility pad so booster pump is set level. 
Encase anchor bolts in the concrete pad. 

C. Piping Assembly: Lay out system plumb and level.  Paint entire assembly, including the 
pipe supports. Use metal pipe for all exposed pipe and extend below the ground to the 
horizontal main line pipe. 

D. Coordination: Lay out conduit for electrical components to minimize conduit above grade. 

E. Required Start-up Procedures: 

1. Order booster pump as soon as possible to avoid delays in the project. 



IRRIGATION 
SECTION 32 8000 
R231571X00 
 
 

10 

 

 
  
  

 
 

 
 

  
  

 
 

 
 

 
 

 
 

 

2. After booster pump and electrical connections have been installed, power has 
been made available, the downstream irrigation system has been pressure-tested, 
heads have been set, and trenches have been backfilled and compacted, request 
that the booster pump manufacturer’s technician participate in and/or direct the 
start-up of the booster pump. Start-up shall include all testing and settings for the 
following: 

a. Flow 

b. Pressure 

c. Connections 

d. Electrical currents 

e. Wire connections 

f. Pump installation 

3. Upon successful completion of testing by the booster pump technician, request 
that a checklist/certification be completed and signed by the technician.  Deliver 
copies of the certification to both the Owner’s Representative and the Landscape 
Architect prior to the commencement of the landscape maintenance period. 

3.6 GRADING 

A. Install all irrigation features to their finished grade and at depths indicated.  Complete 
and /or accommodate all rough grading and/or finish grading before commencing with 
trenching.  

3.7 LAYOUT 

A. Lay out work as accurately as possible to Drawings. Drawings are generally 
diagrammatic to extent that swing joint offsets and fittings are not shown. Record all 
changes on the Record Drawings. 

B. Do not willfully install the irrigation system as shown on Drawings when it is obvious, in 
the field, that obstructions or other discrepancies exist which may not have been 
considered in the design.  Notify Owner’s Representative of discrepancies before 
proceeding. 

3.8 EXCAVATING AND TRENCHING 

A. General:  Perform excavations as required for installation of work included under this 
Section, including shoring of earth banks to prevent cave-ins.  Restore surfaces, existing 
underground installations, etc., damaged or cut as result of this work to their original 
condition and in a manner approved by the Landscape Architect. 

B. Width:   

1. Make trenches wide enough to allow a minimum of six inches (6”) between parallel 
pipelines and three inches (3”) between side of pipe and side of trench.  Do not 
allow stacking of pipe within trench. 
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2. Allow a minimum clearance of twelve inches (12”) in any direction from parallel 
pipes of other trades. 

C. Preparation of Excavations:  Remove rubbish and rocks from trenches. Bed pipe on a 
minimum of three inches (3”) of clean, rock-free soil to provide a firm, uniform bearing 
for entire length of pipeline.  If clean, rock-free soil is not available, use sand for pipe 
bedding. See Backfill and Compacting for the remainder of the trench backfill.   

D. Minimum depth of cover:  Unless shown otherwise, provide the following minimums: 

1. Mainline: twenty-four inches (24”) cover. 

2. Lateral line:  twelve inches (12”) cover for spray heads, and eighteen inches (18”) 
cover for rotor heads. 

3. Sub-surface inline drip tubing: five inches (5”) cover. 

E. Conflicts with other trades: 

1. Hand-excavate trenches where potential conflict with other underground utilities 
exist. 

2. Where other utilities interfere with irrigation trenching and piping work, adjust the 
trench depth as instructed by Owner’s Representative. 

3.9 BACKFILL AND COMPACTING 

A. General: Do not begin until hydrostatic tests are completed and when system is 
operating and after required tests and inspections have been made. 

B. Backfill directly around the pipe:  Cover pipe with a minimum of three inches (3”) of clean, 
rock-free soil.  If clean, rock-free soil is not available, use sand for three inches (3”) of 
backfill above the pipe.  The remainder of the trench backfill material can be native soil 
or material described below.  Do not allow wedging or blocking of pipe. 

C. For backfill of trenches under paving areas:  

1. See Section 31 0000 – Earthwork for compaction rates and material 

2. See Section 31 2333 – Trenching and Backfilling for trench backfill procedure. 

D. For backfill of trenches in landscape areas: 

1. Place backfill in six-inch (6”) layers and compact with an acceptable mechanical 
compactor. 

2. Compact backfill material in landscape areas to eighty-five percent (85%) 
maximum dry density of the soil. 

3. If settlement occurs along trenches, make adjustments in pipes, valves, and 
sprinkler heads, soil, sod or paving as necessary to bring the system, soil, sod or 
paving to the proper level or the permanent grade, without additional cost to the 
Owner. 
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E. Excess Soil: Remove all rocks, debris, and excess soil that results from sprinkler 
irrigation trenching operations, landscape planting, and soil preparation operations off 
site at no additional cost to the Owner.  If soil meets topsoil requirements in Section 31 
0000 – Earthwork, it may be used for finish grading. 

F. Finishing: Dress-off areas to eliminate construction scars. 

3.10 CONTROL WIRES 

A. General: Install control wires beneath sprinkler main line whenever possible; tape wires 
to mainline pipe.  Provide one spare wire for each controller. 

B. Slack Wire: Provide eighteen inches (18”) of slack wire for each wire connected to 
automatic control valve. Slack wire shall be coiled and left in the valve box.  Tape wires 
in bundles every ten feet (10’); do not tape wires in sleeves. 

C. Expansion and Contraction: Snake wire in trench to allow for contraction of wire. 

D. Wire Passing Under Existing or Future Paving or Construction: Encase in PVC Schedule 
40 or galvanized steel conduit extending at least twelve inches (12”) beyond edges of 
paving or construction. 

E. Wire Connections: Install wire connections in a waterproof sealing pack. 

F. Wire Splicing: Permit splicing only on runs exceeding 500 feet.  Locate all splices within 
valve boxes. 

G. Wire Termination: Install wire in a valve box with eighteen inches (18”) of slack wire 
coiled and individually capped with approved waterproof sealing pack.   

H. Spare Wire: Install two (2) spare wires along each wire path.  If there is more than one 
wire path from the controller, the contractor to install two (2) spare wires per path.  
Provide eighteen inches (18”) of slack wire at each automatic control valve. 

3.11 FLUSHING LINES 

A. Thoroughly flush lines prior to installing valves, performing hydrostatic testing, or 
installing sprinklers. Divert water to prevent washouts. 

3.12 AUTOMATIC CONTROL AND QUICK COUPLER VALVES 

A. Install where shown and where practical; place no closer than twelve inches (12”) to walk 
edges, building walls, or fences. Refer to detail for example. 

B. Thoroughly flush mainline before installing valve. 

C. Install valves in ground cover areas where possible. 
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3.13 PIPING 

A. General: Install in conformance with reference standards, manufacturer’s written 
directions, as shown on Drawings and as herein specified. 

B. Workmanship: 

1. General: Install sprinkler irrigation equipment in planted areas throughout the site. 

2. Coordination: Organize location of sleeves with other trades as required. 

C. Pipe Line Assembly: 

1. General: 

a. Cutting: Cut pipe square; remove rough edges or burrs. 

b. Solvent-welded Connections: Use materials and methods recommended by 
the pipe manufacturer. 

c. Brushes: Use non-synthetic brushes to apply solvents and primer. 

d. Cleaning: Clean pipe and fittings of dirt, moisture, and debris prior to applying 
solvent or primer. 

e. Assembly: Allow pipe to be assembled and welded on the surface or in the 
trench. 

f. Expansion and Contraction: Snake pipe from side to side of trench to allow 
for expansion and contraction. 

g. Location: Locate pipes as shown on Drawings except where existing supply 
valves, utilities or obstructions prohibit or where slight changes are approved 
to better suit field conditions. 

2. Flexible Elastometric Seal Joints: 

a. General: Assemble in strict conformance with the pipe manufacturer’s 
instruction. 

b. Rubber Rings: Use rubber rings specific for water service systems. 

c. Cleaning: Thoroughly clean ring and groove of dirt, moisture and debris 
using a clean, dry cloth.  Do not use solvents, lubricants, cleaning fluids or 
other material for cleaning. 

d. Seating: Properly seat ring in groove. 

e. Spigot:  

1) General: Clean spigot-end of pipe as in “Cleaning” above prior to 
applying lubricant recommended by pipe manufacturer. 

2) Seating: Insert spigot into bell and seat to full depth required. 

3. Connections: 

a. Threaded Plastic Pipe Connection:   

1) Use Teflon tape or pipe joint compound. 

2) When assembling to threaded pipe, take up joint no more than one full 
turn beyond hand-tight. 

b. Metal Valves and Plastic Pipe: Use threaded plastic male adapters. 
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c. Metal to Metal Connections:   

1) Use specific joint compound or gasket material for type of joint made.  
Where pipe of dissimilar metals are connected, use dielectric fittings. 

2) Where assembling, do not allow more than three full threads to show 
when joint is made up. 

d. Where assembling soft metal (brass or copper) or plastic pipe, use strap-
type friction wrench only; do not use a metal-jawed wrench. 

e. Threading: 

1) Do not permit the use of field-threading of plastic pipe or fittings. Use 
only factory-formed threads. 

2) Use factory-made nipples wherever possible.  Permit the use of field-
cut threads in metallic pipe only where absolutely necessary.  When 
field-threading, cut threads accurately on axis with sharp dies. 

3) Use pipe joint compound for all threaded joints.  Apply compound to 
male thread only. 

4. Sleeves and conduits: 

a. Use sleeves of adequate size to accommodate retrieval for repair of wiring 
or piping and extend a minimum of twelve inches (12”) beyond edges of walls 
or paving. 

b. Provide removable, non-decaying plug at end of sleeve to prevent entrance 
of soil. 

5. Unions: Locate unions for easy removal of equipment or valve. 

6. Joint Restraints:  Install per manufacturer’s recommendations. 

7. Capping: Plug or seal opening as lines are installed to prevent entrance materials 
that would obstruct pipe.  Leave in place until removal is necessary for completion 
of installation. 

D. Drip Irrigation Tubing: Install as per Drawings. 

3.14 SPRINKLER HEADS 

A. Sprinkler heads:  Locate as shown on the Drawings except where existing conditions 
prohibit, or slight changes are approved to achieve as good or better coverage under the 
same conditions.  Do not allow sprinkler head spacing to exceed the maximum shown 
on the Drawings. Plumb heads. 

B. Handling, Assembly of Pipe, Fittings, and Accessories:  Allow only skilled tradesmen to 
handle and assemble pipe, fittings and equipment.  Keep interior of pipes, fittings and 
accessories clean at all times.  Close ends of pipe immediately after installation; leave 
closure in place until removal is necessary for completion of installation.  Do not permit 
bending of pipe. 

C. Flushing:  Remove end heads and operate system at full pressure until all rust, scale, 
and sand is removed.  Divert water to prevent ponding or damage to finished work. 
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D. Coverage: Accept responsibility for full and complete coverage of irrigated areas to 
satisfaction of Landscape Architect and make necessary adjustments to better suit field 
conditions at no additional costs to Owner. 

3.15 CONCRETE WORK  

A. Underground anchors and pads for valves boxes are included under this Section of 
Specifications.  Concrete shall have a minimum strength of 2500 psi. The slump test 
shall be a four inch (4”) maximum slump. At twenty-eight days, the concrete shall have 
a minimum strength of 2500 psi.  Use materials and mix in accordance with ASTM C 94.  
Refer to Section 32 1600 – Site Concrete. 

3.16 FIELD QUALITY CONTROL 

A. Visual Inspection:  Verify that all pipe is homogenous throughout and free from visual 
cracks, holes, or foreign materials.  Inspect each length of pipe.  All materials are subject 
to impact test at the discretion of the Landscape Architect. 

B. Hydrostatic Tests – Open Trench: 

1. Center-load piping with a small amount of backfill to prevent arching or slipping 
under pressure. 

2. Request the presence of the Project Inspector in writing at least forty-eight hours 
in advance of testing. 

3. At no additional cost to Owner, test in the presence of the Project Inspector. 

4. Apply continuous static water pressure of 100 psi when welded plastic joints have 
cured at least twenty-four hours, and with the risers capped, as follows: test main 
lines and submains for four hours; test lateral lines for two hours. 

5. Repair leaks resulting from tests; and repeat tests. 

6. Test to determine that all sprinkler heads function according to manufacturer's data 
and give full coverage according to intent of Drawings.  Replace any sprinklers not 
functioning as specified with ones that do, or otherwise correct system to provide 
satisfactory performance. 

C. Continuity Testing:  Test locating device and control wires for continuity prior to and after 
back-filling operations. 

3.17 CLEAN-UP 

A. Remove debris resulting from work of this Section. 

3.18 ADJUSTMENTS AND MAINTENANCE 

A. Adjusting System: Prior to acceptance, satisfactorily adjust and regulate entire system.  
Set watering schedule on controller appropriate to types of plants and season of year.  
Adjust remote control valves to operate sprinkler heads at optimum performance based 
on pressure and simultaneous demands through supply lines. 
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B. System Layout: Provide reduced prints of Record Document irrigation plans, laminated 
in four (4) mil. plastic, of size to fit controller door.  Enlarge remote-control valve 
designations as necessary for legibility.  Color-code areas covered by each station.  Affix 
plans to inside of controller door. 

C. Instructions: Upon completion of work, instruct maintenance personnel on operation and 
maintenance procedures for entire system. 

D. Flow Charts: Record and prepare an accurate flow-rate chart for each automatic control 
valve. 

3.19 RECORD DRAWINGS 

A. As specified in Section 01 3300, Submittal Procedures, and the following: 

1. Regularly update plans of the system and any changes made to the system 
throughout the project.  Record all changes on this plan before trenches are back-
filled. 

2. Record complete as-built information and submit the Record Drawings to the 
Architect before applying for payment for work installed.  

 

3. Show the following on the Record Drawings accurately to scale and dimensioned 
from two permanent points of reference: 

a. and spares Distance of mainline from nearby hardscape. 

b. Location of automatic control valves, quick couplers, and gate valves. 

c. Location and size of all sleeves. 

d. Location of automatic control wires. 

END OF SECTION 
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PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Soil Preparation and Fertilization 

2. Planting 

3. Sodding 

4. Weed Control 

5. Mulch 

6. Clean-up 

7. Landscape Maintenance Period 

B. Work not included in this Section:  Landscape elements such as concrete walks, fencing, 
outdoor lighting, rough grading, and clearing are not a part of this Section unless shown 
on the landscape Drawings. 

1.2 RELATED REQUIREMENTS 

A. Section 01 8113, Sustainable Design Requirements, for CAL-Green [and Collaborative 
for High Performance Schools (CHPS)] general requirements and procedures. 

B. Section 31 0000, Earthwork. 

C. Section 32 8000, Irrigation 

1.3 REFERENCES AND STANDARDS 

A. California Building Code (CBC), edition as noted on the drawings, as adopted by the 
California Division of the State Architect (DSA). 

B. California Green Building Standards Code (CALGreen), edition as noted on the 
drawings, as adopted by the California Division of the State Architect (DSA). 

C. EPA - Federal Insecticide, Fungicide and Rodenticide Act. 

1.4 ADMINISTRATIVE REQUIREMENTS 

A. Submittal Procedures: 

1. Action Submittals and Informational Submittals shall be submitted in accordance 
with Section 01 3300, Submittal Procedures. 
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2. Closeout Submittals shall be submitted in accordance with Section 01 7700, 
Closeout Procedures. 

B. Pre-Installation Meeting: Request and hold a pre-installation meeting prior to beginning 
the work of this Section. Parties required to be in attendance are the Landscape 
Contractor, Project Inspector, Owner’s Representative, and Landscape Architect. 

C. Pre-scheduled On-site Project Meetings: Hold regularly-scheduled (monthly or bimonthly 
as determined by the Landscape Architect) on-site project meetings with the Landscape 
Architect, Project Inspector and Owner’s Representative.  Dates and times will be jointly 
agreed upon. 

1.5 ACTION SUBMITTALS 

A. Plant Material: Within fifteen (15) days after award of contract, locate plant materials 
required for construction.  Ensure that trees and shrubs are contract- grown from a 
certified nursery.  Notify Owner’s Representative of plant material “tied off” for review at 
selected nursery. If specified material is not obtainable, submit the following to Owner’s 
Representative: proof of non-availability, proposal for use of equivalent material, 
photographs of alternative choices of plant material.  Include clear, written description of 
type, size, condition, and general character of plant material. 

B. Data Sheets:  

1. Provide product data for each type of landscape material indicated in the Drawings 
and Specifications. 

2. Letter from the manufacturer stating that the soil amendment material submitted 
for use on this project has no metal fragments or foreign objects. 

C. Samples: Submit samples of the following materials to Landscape Architect for approval: 

1. Soil amendment: (3) one-quart zip-locked plastic bags. 

2. Bark Mulch: (3) one-quart zip-locked plastic bags. 

3. Imported Topsoil: (3) one-quart zip-locked plastic bags. 

D. Provide soils analysis reports prepared by a qualified soils laboratory in accordance with 
the Soils Testing Requirements under “Soil Testing” in Article SOIL TESTING, in Part 3 
of this section. 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For landscape contractor. 

B. Prior to planting, submit copies of all trucking or packaging tags for all soil amendment, 
fertilizer and other additives to Landscape Architect so the quantities can be verified. 

C. Record of Pre-Installation Meeting. 
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1.7 CLOSEOUT SUBMITTALS 

A. Guarantee: Submit Subcontractor’s guarantee. 

B. Record Drawings. 

1.8 QUALITY ASSURANCE 

A. Qualifications: Work must be completed by a licensed Landscape Contractor.  Provide 
proof of five years of continuous experience in landscaping and irrigation of projects of 
similar size (+\- 20% of the construction cost) and scope for education campuses. 
Landscape Contractor to have a minimum of two projects either completed or in 
construction in the last five years.   

B. Work Force: Ensure that an experienced foreman is present at all times during 
installation. Keep the same foreman and workers on the job from commencement to 
completion. 

C. Reviews: Specifically request reviews of all items listed below in Article INSPECTION 
REQUIREMENTS prior to progressing to the next level of work. The Owner’s 
Representative reserves the right to inspect and reject material, both at place of growth 
and at site, before and/or after planting, for compliance with requirements for name, 
variety, size and quality. 

D. Reference Standards:  Meet or exceed Federal, State and County laws requiring 
inspection of all plants and planting materials for plant disease and insect control. 

E. Plant Material: 

1. Conform to the current edition of Horticultural Standards for quality of Number 1 
grade nursery stock as adopted by the American Association of Nurserymen.  
Conform to sizes specified on plant legend.  Select plants which have a natural 
shape and appearance. 

2. Select only plants that are true to name, and tag one of each bundle or lot with the 
name of the plant in accordance with the standards of practice of the American 
Association of Nurserymen.  In all cases, botanical names shall take precedence 
over common names. 

3. Tag each plant of a patented variety with the variety and identification number, 
where applicable, as it is delivered to the job site. 

4. Select only plants which have been nursery-grown in accordance with good 
horticultural practices and which have been grown under climatic conditions similar 
to those in the locality of the project for at least one year. 

5. Select only plants which are typical of their species or variety; have normal habits 
of growth; are sound, healthy, vigorous, well-branched and densely-foliated when 
in leaf; are free of disease, insect pests, eggs or larvae; and have a healthy and 
well-developed root system. 
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6. Select only container stock that has been grown in the containers in which 
delivered for at least six (6) months, but not over two (2) years. Provide samples 
to show that there are no root-bound conditions. 

7. Do not use plants that are severely pruned or headed-back to meet size 
requirements. 

8. Do not plant container-grown plants that have cracked or broken balls of earth 
when taken from the container. Remove canned stock carefully from cans after 
containers have been cut on two sides with tin snips or other approved cutter. 

9. At any time prior to final acceptance, be prepared to replace any plants that are 
rejected by the Owner’s Representative because of physical damage to the plant. 

10. Do not remove container-grown stock from containers before time of planting. 

11. Be prepared to replace plants which are rejected by the Owner’s Representative 
for the following reasons: 

a. Trunk bark damage caused by sunburn, 

b. Trunk bark wounds caused by rubbing stakes or ties, 

c. Trunk bark damage caused by ties that have girdled the tree, 

d. Tree head development that is lopsided and not symmetrical in form, 

e. Tree branches that cross or touch, 

f. Tree branches with double leaders (unless multi-trunk trees are specified). 

12. Stake shrubs with one-inch by one-inch by eighteen-inch (1”x1”x18”) stakes in 
such manner that the stakes are not visible, and tie to upright position if they lean 
and/or are not growing in a vertical position.   

13. Furnish quantities necessary to complete the work as shown on the Drawings and, 
if necessary, make up for any discrepancies in the quantities given in the Plant List 
at no additional cost to Owner.   

1.9 DELIVERY, STORAGE AND HANDLING 

A. Packaged Materials: Deliver packaged materials in original, unopened containers 
showing weight, certified analysis, name and address of manufacturer, and indication of 
conformance with state and federal laws if applicable. 

B. Coordinate a time for the Landscape Architect to inspect the plants upon their delivery 
to the project site. 

C. Bulk Materials: 

1. Do not dump or store bulk materials near structures, utilities, walkways or 
pavements, or on existing turf areas or plants. 
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2. Provide erosion-control measures to prevent erosion or displacement of bulk 
materials, discharge of soil-bearing water runoff, and airborne dust reaching 
adjacent properties, water conveyance systems, or walkways. 

3. Accompany each delivery of bulk fertilizers and soil amendments with appropriate 
certificates. 

1.10 FIELD CONDITIONS 

A. Planting Season Limits: Do not plant when grounds are wet or temperature is below 25° 
F. Do not proceed with any soil preparation and fertilization if all planting cannot be 
completed within Planting Season Limit. 

1.11 INSPECTION REQUIREMENTS 

A. Landscape Architect reserves the right to examine and reject plant material both at place 
of growth and at site, before and after planting, for compliance with requirements of 
name, variety, size, and quality. 

B. Obtain verification from Project Inspector for the following at the appropriate times during 
construction and prior to further progression of work in this Section:   

1. Rough grading is to tolerances specified in Section 31 0000 – Earthwork. 

2. The placement of landscape backfill material is as specified in this Section. 

3. Prior to the commencement of planting operations specified in this Section, the 
coverage and operation of the sprinkler irrigation system are as specified in 
Section 32 8000 - IRRIGATION. 

4. Required Test:  For each load of soil amendment delivered to the site, spread at 
least two cubic yards (2 cy) of material onto a paved surface approximately two 
inches (2”) deep.  Pass a magnetic rake over the material in two directions.  If any 
metal is found, test the entire load in the same manner.  Perform all testing in the 
presence of the Project Inspector. 

5. Soil amendments, fertilizer, bark mulch and materials used for seeding have been 
delivered to the site by the supplier, the invoices from the supplier indicate the 
project name and quantities delivered, and the Project Inspector has received 
copies of all such documents. 

6. Prior to planting, amendments and conditioners have been incorporated as per 
pre-planting recommendations, and planting areas have been made ready to 
receive planting. 

C. In case of failure to obtain any verification by the Project Inspector as required above, 
remove and replace work as necessary to obtain the verification at no additional cost to 
the Owner.                                                                                                                             
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1.12 PROTECTION 

A. Provide protection for persons and property throughout progress of work.  Use temporary 
barricades as required. Proceed with work in such manner as to minimize spread of dust 
and flying particles and to provide safe working conditions for personnel.  Store materials 
and equipment where directed. 

B. Existing Construction:  Execute work in an orderly and careful manner to protect paving, 
work of other trades, and other improvements. 

C. Existing Utilities:  Provide protection for existing utilities within construction area. At no 
additional cost to Owner, repair any damages to utility lines that occur as a result of this 
work. 

D. Landscaping:  Protect landscape work and materials from damage due to landscape 
operations, operations by other contractors and trades, and trespassers.  Maintain 
protection during installation and maintenance periods. 

1.13 PLANTING SCHEDULE 

A. Install, establish, and maintain all lawn areas for a minimum of ninety (90) days prior to 
date of substantial completion.  Coordinate schedule with other work and overall project 
schedule.  Failure to install lawn areas by this date shall result in assessment of 
liquidated damages. 

B. Proceed with work in an orderly and timely manner to complete installation of 
landscaping within contract limits. 

1.14 LANDSCAPE MAINTENANCE PERIOD REQUIREMENTS 

A. Beginning of Landscape Maintenance Period: 

1. General:  Landscape Maintenance Period does not begin until all work is installed 
and either the sod has been placed or seeded lawn has evenly germinated to an 
approximated blade height of one and one-half inches (1 ½”), as determined by 
Landscape Architect, in writing. 

2. On-site Inspection:  When all work is complete, request and hold a meeting to 
include the Landscape Architect, Project Inspector, Architect and Owner’s 
Representative who must together authorize and determine the start date for the 
landscape maintenance period. Coordinate and give notice of the date and time of 
the on-site meeting to all parties at least forty-eight (48) hours in advance. 

3. Acceptability: In cases where the lawn has reached adequate fullness and 
germination in some areas but not all, and authorization has not been given to 
begin the maintenance period, proceed with mowing, trimming, spraying, etc., as 
necessary prior to the beginning of the maintenance period. 
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B. Duration of Landscape Maintenance Period:  

1. The Landscape Maintenance Period shall continue for a minimum of ninety (90) 
calendar days.   During this time, continuously maintain all areas involved until final 
acceptance of the work by the Owner’s Representative.  See Landscape 
Maintenance Period procedure in Article LANDSCAPE MAINTENANCE, in Part 3 
of this Section. 

1.15 GUARANTEE 

A. The guarantee period for lawn and plant material shall be the duration of the landscape 
maintenance period, from commencement until final acceptance of the work of this 
Section.  

B. During the guarantee period, repair and/or replace plants and lawn not in satisfactory 
growing condition, as determined by Owner’s Representative, without additional cost to 
Owner. Plants are to be replaced in accordance with Article LANDSCAPE 
MAINTENANCE in Part 3 of this Section, using plants of the same kind and size specified 
in plant list. 

PART 2 - PRODUCTS 

2.1 GENERAL 

A. Use material in new and perfect condition as specified. Any deviations or substitutions 
from the Specification and Drawings must first be approved by Owner’s Representative 
in writing prior to use. 

2.2 SOIL PREPARATION MATERIALS 

A. Topsoil: Fertile; friable; natural loam surface soil; reasonably free of subsoil, clay lumps, 
brush, weeds and other litter; and free of roots, stumps, stones/rocks, and other 
extraneous or toxic matter harmful to plant growth.  

B. Soil Amendment: One-percent nitrogen-impregnated bark product with a ninety-percent 
(90%) bark base and zero to one-quarter inch (0-1/4”) particle size, or approved 
equivalent.  Do not spread until testing requirements have been satisfied.   

C. Fertilizer/Soil Conditioner:  Gro-Power Plus or approved equal. 

D. Fertilizer for Trees and Shrubs: Seven-gram Gro-Power Planting Tablets (12-8-8 NPK) 
or approved equal. 

E. Vitamin B-1: "Superthrive", "Liquinox Start", "Cal-Liquid", or approved equal. 
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2.3 MISCELLANEOUS LANDSCAPE MATERIALS 

A. Bark Mulch: Untreated, shredded cedar. 

B. Tree-staking System: As indicated on Drawings. 

C. Pre-Emergent Weed Control:  Oxadiazon, “Treeflan”, “Ronstar 2G”, "Surflan" (Elano 
Products Company), or approved equal. 

D. Fieldstones: As indicated on Drawings. 

E. Landscape Concrete Mowstrips:  See Section 32 1600 Site Concrete for material and 
mix.  

F. Root Barrier: As indicated on Drawings. 

2.4 PLANT MATERIAL: 

A. Nursery Plant Stock: 

1. As indicated on Drawings.  Do not remove container-grown stock from containers 
until planting time.  Plants shall be true to name. 

2. Healthy, shapely, well-rooted, not pot-bound, free from insect pests or plant 
diseases and properly "hardened off" before planting.  Replace plants that are not 
alive or are not in satisfactory growing condition, as determined by the Landscape 
Architect, without additional cost to Owner.  The Landscape Architect may reject 
plants before and/or after planting. 

3. Labeled.  Label at least one tree and one shrub of each species with a securely-
attached, waterproof tag bearing legible designation of botanical and common 
name. 

B. Lawn Sod: Eighty percent (80%) Perennial Ryegrass and twenty percent (20%) 
Kentucky Bluegrass. 

C. Lawn Seed for Slit Seeding:  Premium, new crop seed, delivered to site in original, 
unopened containers bearing a dated guaranteed analysis.  Lawn seed mixture shall be 
as follows: 

1. Seed: Sports Turf Mix by Seed Research or approved equal 

a. 40% Perennial Ryegrass (SR4200 or approved equal)  

b. 40% Perennial Ryegrass (SR4100 or approved equal)  

c. 20% Kentucky Bluegrass (SR2100 or approved equal) 

D. Sand for Slit Seeding: 

1. Washed Tee Sand from West Coast Sand and Gravel, or approved equal.  
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PART 3 - EXECUTION 

3.1 SITE CONDITIONS 

A. Examine the site, verify grade elevations, and observe conditions under which work is to 
be performed.  Do not proceed with work until unsatisfactory conditions have been 
corrected in a manner acceptable to the Owner’s Representative. 

B. Proceed with complete landscape work as rapidly as portions of the site become 
available, working within seasonal limitations for each kind of landscape work required.   

C. Determine location of underground utilities and perform work in a manner which will avoid 
possible damage.  Hand-excavate, as required, to minimize possibility of damage to 
underground utilities.  Maintain grade stakes set by others until removal is mutually 
agreed upon by parties concerned. 

D. When conditions detrimental to sod or plant growth are encountered, such as rubble fill, 
adverse drainage condition, or other obstructions, notify the Owner’s Representative 
before planting. 

3.2 SOIL TESTING 

A. Coordinate soil testing in an expeditious and timely manner as required for on-site topsoil 
materials.  Contract with a soil laboratory and include cost of sampling and testing in 
contract price.  Take one (1) sample for every 5,000 square feet of landscape area up to 
a maximum of six (6) samples under the direction of and in the presence of the Owner’s 
Representative. 

B. Submit each sample, according to the quantity of soil required by testing laboratory, to a 
competent laboratory approved by the Owner’s Representative. 

C. Provide analysis of soil samples for pH, salinity, ammonia, phosphate, potassium, 
calcium, magnesium, boron, and sodium levels.  Provide appraisal of chemical 
properties, including particle size determination, and recommendations for types and 
quantities of amendments and fertilizers. 

3.3 PREPARATION 

A. Clearing of Vegetation: 

1. If live perennial weeds exist on site at the beginning of work, spray with a non-
selective systemic contact herbicide as recommended and applied by an approved 
licensed landscape pest control advisor and applicator.  Leave sprayed plants 
intact for at least 15 days. 

2. Clear and remove existing weeds by mowing or grubbing off all plant parts at least 
one-quarter inch (¼”) inch below surface of soil over entire areas to be planted. 
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B. Soil preparation: 

1. Loosen soil in all planting areas, and on slopes flatter than 3:1 gradient, to a depth 
of six to eight inches (6" - 8”) below finish grade.  All debris, foreign matter, and 
stones shall be removed prior to the placing of any fertilizers or conditioners.  Soil 
preparation is for all shrub planting beds, lawn seeded areas and sodded lawn 
areas. 

2. Conduct the required soil tests and instruct the lab to include a minimum of the 
following soil improvements in the recommendation on the soils report. 

a. Soil Amendment: Two cubic yards (2 cy) per 1,000 square feet. 

b. Gro-Power Plus: One hundred fifty pounds (150 lbs) per 1,000 square feet. 

c. If the lab recommends less than six cubic yards (6 cy) of soil amendment, 
the excess bid amount shall be applied to the cost of any additional 
recommended soil improvements, or returned to the Owner as a credit 

3. Apply amendments as follows, using rates recommended by the soils testing 
laboratory (the rates of amendments shown below are for bidding purposes only):   

a. Fertilizer/Soil Conditioner:  Broadcast 150 pounds of Gro Power Plus per 
1,000 square feet in all planting areas and rototill to a depth of six to eight 
inches (6” - 8”). Remove from the site any rock and debris brought to the 
surface by cultivations.  

b. Apply soil amendment to all planting areas at the rate of six cubic yards (6 
cy) per 1,000 sf and rototill into the top six to eight inches (6” – 8”). 

4. Upon completion of finish grading, request an review and obtain approval of 
Landscape Architect prior to commencement of planting. 

C. Finish Grading for all Planting areas 

1. Refer to Earthwork Specification Section for Rough Grading. 

2. Grade to elevations and contours shown on Drawings.  Fill low spots with 
landscape backfill material and grade to surface drain in manner indicated on 
Drawings. 

3. Finish-grade so that the entire area within the contract lines has a natural and 
pleasing appearance as specified and as directed by Landscape Architect. 

4. Adjust sprinkler heads flush to finish grade in preparation to receive seeding or 
one-half inch above finish grade in preparation to receive sod. Reset sprinkler 
heads flush to grade after turf has germinated. 

5. Flag the sprinkler heads and valve markers. 
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D. Planting Pits for Trees: 

1. Excavate pits with vertical sides and with bottom of excavation slightly raised at 
center to provide proper drainage. 

2. Set container-grown stock in center of pit on earth pedestal.  Separate roots and/or 
prune roots as directed by Landscape Architect.  In hot weather, pre-wet pit.  
Loosen outside roots from sides and bottom of root ball. When set, place additional 
backfill around base and sides of root ball.  Work each layer to settle backfill and 
eliminate voids and air pockets.  Water after placing final layer of backfill. 

3. Loosen hard subsoil in bottom of excavation.  Extend excavation as required to 
insure proper drainage from plant pits. 

4. Fill excavated planting pits with water to half the depth of pit.  Pits should drain 
within four hours (4 hrs).  If planting pits do not drain, notify Project Inspector 
immediately.  Do not proceed with planting until Landscape Architect has resolved 
a method to provide drainage.   

E. Planting Pits for Shrubs: 

1. Excavate pits and trenches with vertical sides and with bottom of excavation 
slightly raised at center to provide proper drainage.  

2. Loosen hard subsoil in bottom of excavation.  Extend excavation as required to 
insure proper drainage from plant pits. 

3. Fill excavated planting pits with water to half the depth of pit.  Pits should drain 
within four hours (4 hrs).  If planting pits do not drain, notify Project Inspector 
immediately.  Do not proceed with planting until Landscape Architect has resolved 
a method to provide drainage.   

3.4 ROOT BARRIER INSTALLATION 

A. Install root barrier where trees are planted within sixty inches (60”) of paving or other 
hardscape elements, such as walls, curbs, and walkways, unless otherwise shown on 
Drawings. 

B. Align root barrier vertically and run it linearly along and adjacent to the paving or other 
hardscape elements to be protected from invasive roots. 

C. Install root barrier continuously for a distance of five feet (5’) in each direction from the 
tree trunk, for a total distance of ten feet (10’) per tree. If trees are spaced closer, use a 
single continuous piece of root barrier. 

1. Position top of root barrier one inch (1”) below finish grade. 

2. Do not distort or bend root barrier during construction activities. 

3. Do not install root barrier surrounding the root ball of tree. 
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3.5 PLANTING 

A. Lawn Sod: 

1. Cultivate all lawn areas to a depth of six inches (6”).  If cultivation does not break 
lumps, pull a spike-toothed harrow over the area behind the tractor. 

2. Give all lawn areas that are to be sodded a smooth finish to prevent pockets. Do 
not allow any abrupt changes of surface.  Prior to installation of sod, roll the grade 
with a 200-pound water-ballast roller.  Request that the lawn grade be inspected 
and approved by the Landscape Architect prior to sodding to determine its 
suitability for planting.  Obtain such approval prior to commencing sodding 
operations. 

3. Do not take heavy objects (except lawn rollers) over lawn areas after they have 
been prepared for planting. 

4. Completely lay the sod within twelve hours (12 hrs) of delivery.  Do not leave sod 
on pallets in the hot sun longer than necessary. 

5. Unroll sod carefully.  Lay sod tight without any visible open joints, and without 
overlapping; stagger end joints twelve inches (12”) minimum.  Do not stretch or 
overlap sod pieces. Do not place sod in pieces smaller than twenty-four inches 
(24”) in length by width of roll. 

6. When new sod is to match existing turf, cut the edge of the existing turf in a series 
of straight lines that will accept new sod rolls in full width of the sod roll.  Make the 
transition of grade between existing turf and new sod to be seamless with no 
change in elevation. 

7. Immediately after laying sod, roll lawn areas with a 200-pound water-ballast roller. 

8. Trim sod to conform to lawn shapes designated in Drawings. 

9. On slopes of six inches (6”) per foot and steeper, lay sod perpendicular to slope 
and secure every row with wooden pegs at a maximum of two feet (2’) on center.  
Drive pegs flush with soil portion of sod. 

10. Ensure that finished appearance is that of one continuous lawn. 

11. Do not lay whole lawn before watering.  When a conveniently large area has been 
sodded, water lightly to prevent drying.  Continue to lay sod and to water until 
installation is complete. 

12. All sod areas must be approved by Landscape Architect. 

13. Water the complete lawn surface thoroughly.  Moisten soil at least eight inches (8”) 
deep.  Repeat sprinkling at regular intervals to keep sod moist at all times until 
rooted.  After sod is established, decrease frequency and increase amount of water 
per application as necessary. 
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B. Lawn Slit/Drilling Seeding:  

1. Mow existing lawn down to ½”-1” height. 

2. Slit seed with a max knife spacing of 2”.  Seed to be spread at a rate of 7 lbs/1,000 
square foot.  Slit seed in two perpendicular directions. 

3. Top dress with sand with a commercial spreader.   

C. Trees, Shrubs, and Groundcover: 

1. Lay out individual tree and shrub locations and areas for multiple plantings. Stake 
the locations, outline the areas, and secure the Owner’s Representative's 
acceptance before beginning the planting work.  Make minor adjustments as 
requested. 

2. Scarify root ball prior to planting. Plant in holes twice the diameter of the root ball 
and to a depth equal to the container’s height.  Place the shrub and/or groundcover 
so the top of the root ball is one inch (1”) higher than the surrounding grade; place 
the tree so that the crown of the trunk is two inches (2") higher than the surrounding 
grade.  Set container-grown stock in center of pit.  In hot weather, pre-wet the pit.  
When set, place additional backfill around base and sides of root ball.  Work each 
layer to settle backfill and eliminate voids and air pockets.  Thoroughly compact 
lower half of backfill in plant pit.  See staking or guying detail.  Water after planting.  
Provide a berm or watering basin for each tree.  Add Vitamin B-1, in the proper 
solution as recommended by the manufacturer, to the second watering of the 
basin.   

3. Place fertilizer planting tablets in root zone and alongside each plant. Follow 
manufacturer's instructions for number of tablets to use for each container size. 

4. See Drawings for additional information. 

5. Grooming and Staking of Trees: 

a. Prune, thin-out and shape trees in accordance with standard horticultural 
practice. Prune trees to retain required height and spread.  Unless otherwise 
directed by Landscape Architect, do not cut tree leaders, and remove only 
injured or dead branches from flowering trees. 

b. Paint cuts over one-half inch (½”) in size with standard tree paint or 
compound, covering exposed, living tissue.  Use paint that is waterproof, 
antiseptic, adhesive, elastic and free of kerosene, coal tar, creosote, and 
other substances harmful to plants.  Do not use shellac. 

c. Stake or guy trees immediately after planting, as indicated on Drawings. 

6. Grooming of Shrubs: 

a. Prune, thin-out and shape shrubs in accordance with standard horticultural 
practice.  Prune shrubs to retain natural character and to accomplish their 
use in landscape design.  The required plant size is its size after pruning. 

b. Remove and replace excessively pruned or malformed new plants resulting 
from improper pruning. 
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D. Request review by the Landscape Architect after locating, but prior to planting all trees.  
Under the direction of the Landscape Architect, make slight adjustments to plant material 
location as necessary to reflect original intention of Drawings. 

3.6 WEED CONTROL 

A. Apply pre-emergent weed control to all planting areas (except lawn) after completion of 
all planting and one complete watering.  Follow manufacturer's directions.  To prevent 
washing away of weed control, do not over-water after its application.  Do not allow any 
weed control into lawn areas.  Treat any existing noxious weeds, such as Johnson grass, 
with Roundup in successive treatments until all roots are destroyed, then remove all 
grass and roots.  Notify Owner’s Representative of time of installation for verification of 
application. 

3.7 BARK MULCH 

A. Apply mulch at the rate of three inches (3") deep to all planting areas, exclusive of lawn, 
after the planting and weed control are completed. Twelve inches (12”) from planter 
edges, taper full depth of mulch to meet adjacent grades. Do not place mulch within three 
inches (3”) of trunk or stems. 

3.8 CLEAN-UP 

A. During construction, keep the site free of rubbish and debris, and clean up the site 
promptly when notified to do so.  Take care to prevent spillage on streets from hauling 
and immediately clean up any such spillage and/or debris deposited on streets due to 
the work of this Section. 

B. During all phases of the construction work, take all precautions to abate dust nuisance 
by clean-up, sweeping, sprinkling with water, or other means as necessary. 

C. Paving:  Maintain cleanliness of paving areas and other public areas used by equipment, 
and immediately remove spillage; remove rubbish, debris, and other material resulting 
from landscaping work, leaving site in a safe and clean condition. 

3.9 LANDSCAPE MAINTENANCE  

A. The Landscape Maintenance Period will begin when all the Landscape Maintenance 
Period Requirements have been met (See Part 1 of these Specifications). 

B. Cleaning: Maintain cleanliness on paving areas and other public areas used by 
equipment and immediately remove all spillage. Remove from project site all rubbish and 
debris found thereon and all material and debris resulting from landscaping work, leaving 
the site in a safe and clean condition. 

 

 



 LANDSCAPING 
 SECTION 32 9000 
 R231571X00 
 
 
 

15 

 
 

C. Maintenance: 

1. Sprinkler Irrigation System: 

a. Check system weekly for proper operation.  Flush lateral lines out after 
removing last sprinkler head or two at each end of lateral.  Adjust all heads 
as necessary for unimpeded coverage. 

b. Set and program automatic controllers for seasonal water requirements.  
Provide the Owner’s Representative with keys to the controllers and 
instructions on how to turn off system in case of emergency. 

c. Repair all damages to sprinkler irrigation system as part of the contract work.  
Make repairs within one watering period or one week, whichever is the least 
amount of time. 

2. Turf Areas: 

a. Begin mowing turf when grass has reached a height of three inches (3") and 
cut to a height of one-half inches to two inches (1 ½” - 2").  Mow at least 
weekly after the first cut.  Turf must be well-established and free of bare 
spots and weeds, to satisfaction of Landscape Architect, prior to final 
acceptance.  Do not mow lawns when the soil is not able to support 
maintenance equipment.  Repair wheel marks and ruts caused by the 
maintenance equipment at no additional cost to the Owner. 

b. Pick up grass clippings and remove from the site and premises. 

c. Trim edges at least twice monthly for neat appearance. Vacuum or blow 
clippings off walks. 

d. Water the lawns at such frequency as weather conditions require to replenish 
soil moisture below the root zone.  Normally, a total of one and one-half 
inches (1 ½”) of water is needed weekly in hot weather. 

e. Fertilize the lawn areas at the beginning of the Landscape Maintenance 
Period and at the completion of the Landscape Maintenance Period.  Use a 
fertilizer with the following characteristics:  

1) Slow release, Best 16-6-8, or approved equal, at the rate of 6.25 lbs 
per 1,000 square feet from March through October. 

2) Calcium Nitrate (15-0-0) at the rate of 6.5 lbs per 1,000 square feet 
from November through February. 

f. Broadcast fertilizer using a mechanical spreader; do not apply by hand-
broadcasting.  Sweep all fertilizer off hardscape into adjacent planters. 

g. Weekly as needed and as directed, re-sod lawn areas with material that 
matches previously installed material.  Use sod to repair any bare areas.  
Repair areas to receive sod as follows: 

1) Mark out areas to receive new sod repair. 

2) Cut straight lines that will accept sod the full width of the roll and a 
minimum of twenty-four inches (24”) in length. 
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3) Transition the grade between existing turf and new sod seamlessly, 
with no change in elevation.  

3. Trees and Shrubs: 

a. Water enough that moisture penetrates throughout root zone and only as 
frequently as necessary to maintain healthy growth. 

b. Construct and/or remove water basins around each plant, depending on the 
time of the year and as directed. 

c. Do not prune unless directed by the Landscape Architect. 

d. Re-stake and re-tie trees as needed and as directed by the Landscape 
Architect. Do not allow tops of tree stakes to protrude into head of tree. 

e. Replace any dead, dying or vandalized plant material on a weekly basis 
throughout the Landscape Maintenance Period. 

4. Insecticide and Herbicide Application: 

a. If needed, control weeds with selective herbicides and sprays.  In areas 
where crabgrass has infested the lawn, apply pre-emergent herbicides such 
as Dacthal by Amvac, Balan, or Betasan by Gowan for control prior to 
crabgrass germination.  Control insect pests if necessary. 

b. Use only a licensed Pest Control Operator to apply herbicides and sprays 
and to maintain a log for applications indicating material, timing, and rate. 

D. Final Acceptance of the Landscape Maintenance Period: request on-site meeting forty-
eight hours (48 hrs.) in advance with the Landscape Architect and Owner’s 
Representative to determine the end of the Landscape Maintenance Period. 

END OF SECTION 
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