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INVITATION TO BIDDERS 
 
PROJECT: The Living World Plumbing Repairs 2016  
 
SCOPE: 
Phase 1 - Scope of Work: 
 
Reroute existing 4” PVC sanitary sewer from lower level of The Living World (Education 
Gallery).  Project will require excavating, rerouting and replacement of approx. 25’ of 
existing sewer interior to building and installing new exterior sanitary sewer lateral to 
vertical waste riser approximately 110’ from exterior of building.  Interior work will include 
concrete floor replacement and new sheet flooring to match existing.  Exterior work will 
include removal and replacement of approximately 500 SF of semi-permeable brick 
pavers to permit excavation. Per attached drawings and specifications.   
 

MANDATORY PRE-BID MEETING & SITE INSPECTION: 
 
 Mandatory prebid meeting will be held on Wednesday, March 

2nd at 10:00 a.m. at the The Saint Louis Zoo One Government 
Drive in Forest Park in The Living World, Learning Center 
located in the lower level. 

 
BID DATE: Sealed bids marked with project name “The Living World 

Plumbing Supplies” will be accepted on or before Friday, March 
11, 2016 at 10:00 am and opened publicly in the The Facilities 
Management Conference Room immediately thereafter. 

 
BID DOCUMENTS: Bid Documents will be available on Monday, March 2, 2016 at the 

Pre-Bid walk through or online at www.stlzoo.org under vendor 
opportunities.   

 
ZOO CONTACTS: If you have any questions, contact the Zoo at (314) 646-4674 
 Fax: (314) 646-5531 or e-mail address below. 

 Ken Smith, Director, Facilities Management  
 ksmith@stlzoo.org or direct line 314-646-4674 
 Patrick Williamson, Director of Purchasing and Distribution 
 williamson@stlzoo.org  or direct line 314-646-4631  
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REQUEST FOR BID 
 
 
The Saint Louis Zoo is seeking competitive proposals from qualified Bidders as outlined 
on the Invitation to Bidders, this Request for Proposal, and the Scope of Work contained 
in these Bid Documents. 
 

 I. THE BIDDING PROCESS 
 

A. Pre-Bid Meeting and Site Inspection/s 
 

1. The Saint Louis Zoo will hold a Mandatory Pre-Bid Meeting for all interested 
Bidders on March 2, 2016 at 10:00 am in The Living World, Learning Center 
located on the lower level. Park is available on the North Parking lot located 
on Government Drive.  Bids will be accepted only from contractors who 
have attended the Pre-Bid Meeting. 

 
2. Bidders are directed to inspect the site and to investigate all conditions 

involved in executing a Contract, to carefully read the specifications, to 
examine the drawings included in these Bid Documents, and to inform 
themselves fully of the conditions under which the Contract is to be 
performed.  The Contractor will not be allowed additional compensation for 
items on which he has failed to inform himself prior to the bidding. 

 
3. The submission of a bid will be construed by the Saint Louis Zoo to mean that 

the Bidder has made such examinations and investigations, and agrees to 
fulfill all the requirements of the Contract in full accordance with these 
specifications, and that he/she is entirely familiar with and thoroughly 
understands all such requirements. 

 
B. Bid Form and Submittal of Proposal 
 

1. Bids will be submitted on Bid Form provided by the Zoo.  (Appendix A) 
 
2. Quotations should be typewritten or in ink on Bid Form provided.  Altered or 

erased prices will not be accepted. 
 
3. Bids must be submitted to the Distribution Center on Wells Drive at Gate 5, on 

or before Friday, March 11, 2016 no later than 10:00 am in a sealed 
envelope clearly marked “The Living World Plumbing Repairs 2016.”   

 
4. No bid received after the specified time will be considered. 
 
5. Any bid may be withdrawn prior to the specified time for opening bids or any 

authorized postponement thereof. 
 
6. Bids having an acceptance time limit of less than 30 days may be rejected. 
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7. Faxed bids shall not be accepted.  Bid proposal, in a sealed envelope, clearly 
marked “The Living World Plumbing Repairs 2016” shall be delivered to 
the Saint Louis Zoo Distribution Center on Wells Drive (Gate # 5), or mailed 
to: 

 
 Patrick Williamson 
 Director, Purchasing & Distribution 
 Saint Louis Zoo 
 One Government Drive 
 St. Louis, MO  63110 
 

C. Bid Proposal Components and Attachments 
 

1. Cost/s 
 

a. A separate cost is required to provide 100% performance and payment 
bonds for the total cost of this project. 

 
b. The laws of the State of Missouri provide that the Saint Louis Zoo pay no 

state sales or use tax, or federal excise taxes, and these taxes should be 
excluded from your bid price.  Documentation will be provided for 
Contractor’s use in making tax-exempt purchases for this project. (See 
Appendix B) 

 
c. Bids will include cost of delivery to jobsite of all materials. 
 
d.   Workers wages shall be paid in accordance to the Missouri Division of 

Labor Standards. (Appendix C) 
 

2. Unit Prices (if requested) 
 
a. It is understood that the quantities stated in the Bid Documents are not 

guaranteed by the Zoo and are used solely for the purpose of comparing 
Bids and awarding the Contract, and may or may not represent the actual 
quantities encountered on the job.  The Zoo reserves the right to reduce any 
or all quantities.  The Zoo may also add additional components or copies of 
specified components for which Contractor agrees to do the work at the unit 
price stated in the Bid or subsequent cost breakdown. 

 
b. Bidders must quote unit prices and extensions on each item listed on Bid 

Form (if any).  When an error appears in an extension, the unit price will 
govern. 

 
c. The Saint Louis Zoo reserves the right to make a contract award on a per 

item basis or a total package basis. 
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3. Time 
 

a. The bid proposal should include an estimate of the total time needed to 
complete each portion of the job, as defined in the scope of work. 

 
b. The successful Bidder shall submit a schedule that allows time for all 

major phases of design and production, including approvals by Zoo staff at 
key stages, prototyping, and any necessary modifications prior to 
installation. 

 
4. Minority Participation List 
 

Bidder shall execute and include with Bid Proposal the Minority Participation 
Attachment to Bid Form. (Appendix D) 
 

5. Bid Bond – Not Required 
 

D. Responsibilities of the Bidder for Accuracy of Bid Proposal 
 

1. Bidders may not use omissions or errors in the Bid Documents or other 
Contract Documents to their advantage.  The Owner reserves the right to 
issue new instructions correcting any such errors or omissions, which new 
instructions shall be treated as if originally included. 

 
2. The Bid Documents contain the available information about the work and the 

conditions pertaining thereto.  Information obtained from any officer, agent, or 
employee of the Saint Louis Zoo, or from any other person, will not relieve the 
Contractor’s responsibility to assume all risks and obligations pertaining to the 
work, and to fulfill the conditions of the Contract.  Bidders are required to 
satisfy themselves as to the accuracy of the estimated quantities in the Bid 
Documents, and must thoroughly examine the site and review the Bid 
Documents, including Addenda, if any, before submitting a Bid. 

 
3. No Bidder may assert after Bids have been opened that there was a 

misunderstanding concerning the Bid Documents, the conditions under which 
the work must be performed, or the quantities of work involved. 

 
E. Direct questions about this Request for Bid to: 
 

 Ken Smith 
 Director, Facilities Management 
 314-636-4674 
 314-646-5531 (Fax) 
 ksmith@stlzoo.org  
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 II. SELECTION OF SUCCESSFUL BIDDER AND CONTRACT AWARD 
 

A. The Saint Louis Zoo enjoys the support of the community through the 
Metropolitan Zoological Park & Museum District. For this reason, the Zoo makes 
every effort to return that support by contracting with qualified businesses within 
the District (comprised of St. Louis and St. Louis County) whenever possible. 

 
B. The time specified for awarding a Contract and for commencing work may be 

extended or shortened by mutual agreement between the Zoo and the successful 
Bidder. 

 
C. The Zoo reserves the right to waive any informalities or minor defects in the Bid 

or bidding procedures; to reject any or all Bids; to rebid the project at a later date 
if Bids are rejected; and to accept the Bid that, in the judgment of the Zoo, will 
serve the best interests of the Zoo, whether or not said Bid is the low Bid. 

 
D. Before awarding any Contract, the Saint Louis Zoo reserves the right to require 

the successful Bidder to file proof of his ability to properly finance, manage, staff 
and execute the project. The Zoo reserves the right to reject any bid if the 
evidence submitted by, or other investigation of, the Bidder fails to satisfy the Zoo 
that the Bidder has the proper qualifications, experience, equipment, manpower, 
or financial and managerial capability to carry out the obligations of the 
agreement or to perform the work contemplated. 

 
E. Before award of Contract successful Bidder may be required to furnish: 
 

1. Cost breakdown and unit prices 
 
2. Proposed schedule 
 
3. Information regarding material suppliers and Subcontractors upon request. 
 
4. Bonds and insurance certificates 
 

III. INSURANCE REQUIREMENTS 
 
A. Before a Contract is signed, the successful Bidder will be required to furnish 

certificates of insurance showing that adequate Public Liability and Property 
Damage Insurance is being carried to protect the Saint Louis Zoo, its employees 
and officials, the City of St. Louis and the County of St. Louis.  All insurance must 
be kept in force for the life of this Contract. 

 
B. The Contractor shall purchase from and maintain in a company or companies 

lawfully authorized to do business in the jurisdiction in which the Project is located 
such insurance as will protect the Contractor from claims set forth below which 
may arise out of or result from the Contractor’s operations under the Contract and 
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for which the Contractor may be legally liable whether such operations be by the 
Contractor or by a Subcontractor or by anyone directly or indirectly employed by 
any of them, or by anyone for whose acts any of them may be liable. 
 
1. Claims under workers’ compensation, disability benefit and other similar 

employee benefit acts, which are applicable to the work to be performed. 
 
2. Claims for damages because of bodily injury, occupational sickness or 

disease, or death of the Contractor’s employees. 
 
3. Claims for damages because of bodily injury, sickness or disease, or death of 

any person other than the Contractor’s employees. 
 
4. Claims for damages insured by usual personal injury liability coverage. 
 
5. Claims for damages, other than to the work itself, because of injury to or 

destruction of tangible property, including loss of use resulting therefrom. 
 
6. Claims for damages because of bodily injury, death of a person or property 

damage arising out of ownership, maintenance or use of a motor vehicle. 
 
7. Claims for bodily injury, property damage arising out of completed operations. 
 
8. Claims involving contractual liability insurance applicable to all Contractor 

obligations. 
 

C. The insurance required shall be written for not less than limits of liability specified 
in the Contract Documents or required by law, whichever coverage is greater.  
Coverage, whether written on an occurrence or claims-made basis, shall be 
maintained without interruption from date of commencement of the work until date 
of final payment and termination of any coverage required to be maintained after 
final payment. 

 
1. General Liability 
  Bodily injury: 
   $1,000,000 each occurrence 
   $2,000,000 aggregate 
  Property damage 
 

2. Employer's Liability 
   $500,000 each accident 
   $500,000 disease, each employee 
   $1,000,000 disease, policy limit 
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3. Contractual Liability (Hold Harmless Coverage) 
  Bodily Injury: 
   $1,000,000 each occurrence 
   $2,000,000 aggregate 
  Property damage 
 

4. Umbrella Excess Liability 
   $2,000,000 over primary insurance 
 

5. Automobile Liability  
   $1,000,000 combined single limit 
 

6. Owner's Protective Liability Policy in the Owner's Name 
   $1,000,000 
 

D. The general liability and the umbrella insurance must be written on an occurrence 
form versus a claims-made form.  Aggregates should apply per project. 

 
E. Certificates of insurance acceptable to the Owner shall be filed with the Owner 

prior to commencement of the Work. These certificates and the insurance policies 
required shall contain a provision that coverage afforded under the policies will 
not be canceled or allowed to expire until at least 30 days’ prior, written notice 
has been given to the Owner. If any of the foregoing insurance coverage is 
required to remain in force after final payment and are reasonably available, an 
additional certificate evidencing continuation of such coverage shall be submitted 
with the final Application for Payment. Information concerning reduction of 
coverage on account of revised limits or claims paid under the General 
Aggregate, or both, shall be furnished by the Contractor with reasonable 
promptness in accordance with the Contractor’s information and belief. 

 
F. Insurance certificates shall also be provided for any supplier or Subcontractor 

storing materials for this project for which application for payment is made. 
 
G. The Owner shall be responsible for purchasing and maintaining the Owner’s 

usual liability insurance.  NOTE:  OWNER'S INSURANCE COVERAGE HAS A 
$5000 DEDUCTIBLE FOR THEFT AND VANDALISM. 

 
H. THE SAINT LOUIS ZOO SHOULD BE ADDED TO CONTRACTOR’S 

INSURANCE POLICY AS AN ADDITIONAL INSURED; AND THIS POLICY 
SHOULD ACT AS THE PRIMARY INSURANCE POLICY AND BE SO STATED 
BY THE ENDORSEMENTS. 
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IV. PAYMENT APPLICATIONS 
 

A. All applications for payment will be submitted on a form mutually agreed upon by 
Contractor and the Zoo. 

 
B.  Applications will be submitted on prearranged schedule to be mutually agreed 

upon by Contractor and the Zoo. 
 
C. Contractor shall supply lien waivers for all labor and material covered by Contract 

for this project. 
 
D. The Contractor shall be paid 90% of the Contract amount upon completion of the 

project.  The final 10% of all Contract amount will be paid upon completion and 
acceptance of all punch-list items and the tendering of appropriate lien waivers, 
including those of all suppliers. 

 
V. ARCHITECTURAL SEAL, PERMITS, CODE COMPLIANCE 

 
A. Drawings and specifications for structures to be designed for this project by the 

Contractor (if any), which may be deemed “occupied by the public,” shall require 
the seal of an architect licensed to do business in the State of Missouri. 

 
B. Contractor will be responsible to satisfy any and all federal, state, and municipal 

building codes and regulations for the scope of work outlined in the Bid 
Documents; and include in the Base Bid the cost of any applications and permits 
required for same. 

 
C. All work shall be designed, fabricated, and installed in accordance with applicable 

ADA guidelines. 
 
D. Contractor will meet any and all industry standards for the scope of work outlined 

in these Bid Documents. 
 

VI. DRAWINGS, PHOTOS, AND CORRESPONDENCE 
 
A. Contractor will provide the necessary architectural, engineering or shop drawings, 

samples and photographs necessary for approval by Zoo personnel. 
 
B. The cost of all drawings, specifications, reproduction, samples, illustrations and 

photographs shall be included in Base Bid. 
 
C. In order to expedite routine correspondence and conserve resources, Contractor 

should have the capability to send correspondence as well as photographs and 
design files via e-mail and accept documents transmitted from the Zoo in 
Microsoft Word. 
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D. Drawings and important correspondence shall also be furnished in “hard” copy as 
appropriate. 

 
VII. CONTRACTOR’S RESPONSIBILITIES 

 
A. All applicable laws, ordinances, and rules and regulations of all authorities having 

jurisdiction over the work shall apply to the Contract, and shall be observed by 
the Contractor. 

 
B. The Contractor shall hold harmless the Saint Louis Zoo for the payment of any 

and all claims arising out of any infringement, alleged infringement, or use of any 
patent or patented device, article, system, arrangement, materials or process 
used by him/her in the executing of the Contract. 

 
C.  The Contractor shall be responsible for the work of all Subcontractors employed 

by him/her and shall keep all work under his/her control.  He/she shall submit a 
complete list of all such Subcontractors to the Saint Louis Zoo prior to 
commencement of this work. 

 
VIII. GUARANTEE 

 
A. The Contractor shall furnish a written guarantee, stating that work performed by 

him/her will be free from defects of materials and workmanship for a period of (1) 
one full year following final acceptance and agreeing to repair or replace any 
such defective work, and all work damaged thereby, at no cost to the Saint Louis 
Zoo, during the period covered by this warranty. 

 
B. Failure to supply the Zoo with a written warranty will in no way relieve the 

Contractor of this obligation. 
 

IX. GENERAL ZOO REQUIREMENTS 
 

A. Temporary Facilities 
 

1. Utilities - Existing electrical power and water service to the construction area 
is available in the building for construction purposes without cost to the 
Contractor.  A telephone will be available to the Contractor at the site. 

 
2. Sanitary Facilities - Toilet facilities are available to the Contractor on the Zoo 

grounds. 
 

B. Signs:  No signs shall be erected without the Owner's approval of sign and 
location. 
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C. Jobsite Rules and Regulations 
 
 1. In the event of an emergency on Zoo grounds please call extension 2222. 

 This is the fastest way to get the help you need. State your name, where 
 you are calling from, describe the emergency and where it is happening, 
 and if there are any injuries. If an animal is involved state what type, how 
 many and where they were last seen. Stay on the line until you are told to 
 hang up. After 5:00 pm, call 4669 or the night ranger cell number at 314-
 799-3273. 
 
 2. Awareness of and courtesy to all Zoo visitors at all times is a firm Zoo policy.  

All Contractors’ personnel must observe this policy. 
 
 3. Construction personnel must stay within the confines of designated work 

areas at all times. 
 
 4. Construction personnel are at no time permitted to interfere with or touch the 

animals or interfere with the keeper-related activities. 
 
 5. Construction personnel are at no time permitted to interfere with the public on 

the Zoo premises.  No public display in any form or manner will be tolerated.  
 
 6. Construction personnel shall wear proper working attire at all times. 
 
 7. Construction personnel shall comply with OSHA rules while on the jobsite. 
 
 8. Normal work hours at the Zoo are 8:00 a.m. to 5:00 p.m. Monday through 

Friday.  Access to work areas cannot be before 8:00 a.m. or after 5:00 p.m. 
unless previously arranged and only after approval of the owner’s 
representative. 

 
 9. In order to provide maximum safety to the Contractor's personnel and to 

protect the animals, close coordination of activities with Zoo personnel is 
imperative. 

 
10. Access to the site shall be as directed by Zoo’s Project Manager.  Employees 

shall arrive in a crew truck or on foot. Access for employees’ personal 
vehicles will not be allowed on the grounds (see Parking). 

 
11. All gates must be kept closed and locked at all times. Failure to leave a gate 

unlocked and unattended will result in a fine to the contractor of $500 per 
occurrence. 
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D. Parking and Access to Zoo Grounds 
 

1. Contractor's personnel will be allowed to park on the South Parking Lot.  If the 
entrance to the lot is manned, personnel should identify themselves and sign 
in. 

 
2. Private vehicles are not allowed on the Zoo grounds.  If it is necessary to bring 

private vehicles on the grounds to execute the work called for in these Bid 
Documents, prior arrangements must be made with the Project Manager.  
Parking will be allowed only at specified areas. Owners of vehicles must 
furnish proof of Public Liability and Property Damage Insurance before being 
allowed to bring their vehicles on the grounds. The maximum speed limit on 
the Zoo grounds is 5 mph and extreme caution must be used while driving on 
the grounds. 

 
3. It is the Contractor’s responsibility to advise all on-site employees, 

subcontractors and material suppliers of these rules and regulations. 
 
4. During the Zoo’s peak visitor’s season, no full size vehicles of any kind are 

allowed access to the public paths and roads. All deliveries of material and 
equipment must be made before 9:00 a.m. and after 5:00 p.m. 

 
E. Material Delivery and Storage 

 
1. All firms performing work on the Zoo grounds must schedule that work and 

delivery of materials with the Project Manager. 
 
2. All deliveries must be scheduled in order to have vehicles off Zoo Grounds 

and pathways by 9:00 am. 
 
3. Deliveries must be accompanied by a packing slip or invoice listing the Zoo 

Purchase Order Number, if any, and the project name, and exact contents 
and quantities of each item included in the shipment. 

 
4. Only a minimum number of vehicles necessary to accomplish the work will be 

allowed on the jobsite. The 5 mph speed limit within the Zoo shall be strictly 
observed, and every possible consideration shall be given to the public. 

 
5. Materials shall be protected from the elements and stored in strict accordance 

with the manufacturer's written recommendations and in locations approved 
by the Owner. Materials, equipment and personnel for roofing operations shall 
be arranged on the roof so that a 20-pound-per-square-foot load shall not be 
exceeded. 
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F. Barricades, Chutes, and Enclosures 
 
 Furnish and install all barricades as required to protect the public and Zoo 

employees and workmen. Provide chutes and enclosures to contain debris and 
excessive dust. 

 
G. Job Conditions 

 
1. Contractor will conduct all operations in such a way as to prevent injury to 

buildings, structures, other facilities, landscaping, persons, and animals. 
 
2. Contractor shall be responsible for all cleanup and removal from site for 

disposal of all debris, packaging, and leftover material. If material is to be 
disposed of on the Zoo site, prior arrangements must be made with Zoo staff 
and disposal must follow Zoo regulations and procedures, including sorting 
and recycling all recyclable material. 
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APPENDIX A 
SAINT LOUIS ZOO 

STIPULATED SUM BID FORM 
 

“The Living World Plumbing Repairs 2016.” 
 
 
Date:  ___________________________ 
 
 
Proposal of ____________________________________________________________ 
Hereinafter called “Bidder,” [  ] a corporation organized and existing under the laws of the 
state of _________________________, [  ]a partnership, or [  ] an individual doing 
business as _____________________________________________. 
 
TO: Patrick Williamson 
 Purchasing Director 
 Saint Louis Zoo Distribution Center 
 One Government Drive 
 St. Louis, MO  63110 
 
The Bidder, in compliance with the Invitation for Bid for the project, and having carefully 
examined the Bid Documents, dated February 18, 2016, which documents are made a 
part hereof, as well as the site and all conditions surrounding and affecting the work, 
agrees to furnish all labor, materials, and supplies necessary to perform all the work in 
accordance with said documents and within the time and at the prices stated below. 
 
 I. BASE BID 
 
  Furnish all labor, tools, equipment, and material required to perform all work as 

defined in the Bid Documents for the sum of: 
 
  ________________________________________________________________ 
 
  _________________________________ Dollars ($_______________________). 
 
  
 
 II. PERFORMANCE BOND 
 
  If a performance bond is required, add the sum of 
 
  ________________________________________________________________ 
 
  _________________________________ Dollars ($_______________________). 
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III.TIME 
 
  A. The Bidder hereby agrees to commence work as stipulated in the contract 

documents, but no later than March 21, 2016: 
 
   ________________________________________________________________ 
 
  B. The Bidder hereby states that the time required to perform all work indicated in the 

Bid Documents and necessary to bring the project to substantial completion (as 
defined in the documents) shall be __14___________ calendar days. 

 
    
IV. UNIT PRICES 
 
  Bidder shall perform extra work on a unit price basis as specified in the Bid 

Documents Scope of Work, at rates specified herein: 
 
  A. ________________________________________ (Add/Deduct) $______/__ 
 
  B. ________________________________________ (Add/Deduct) $______/__ 
 
  C. ________________________________________ (Add/Deduct) $______/__ 
 
  D. ________________________________________ (Add/Deduct) $______/__ 
 
  E. ________________________________________ (Add/Deduct) $______/__ 
 
  F. ________________________________________ (Add/Deduct) $______/__ 
 
 
 
 V. SUBCONTRACTORS 
 
 A. The Bidder hereby indicates that the following Subcontractors and/or Suppliers 

shall be employed under contract with Bidder for this project (subject to Owner 
review and approval). 

 
   Work to Be Performed Name of Subcontractor 
 
   ________________________ _________________________________ 
 
   ________________________ _________________________________ 
 
   ________________________ _________________________________ 
 
   __________________________ _________________________________ 
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VI. BID DOCUMENTS 
 
  Bidder acknowledges review of the following documents: 

  A. Specifications 
 
  B. Drawings 
 
  C. Addendum No. ___________ Dated ______________________ 

   Addendum No. ___________ Dated ______________________ 

 
VII. MISCELLANEOUS BID REQUIREMENTS 
 
  A. The undersigned understands that this bid shall be good and may not be 

withdrawn for a period of sixty (60) calendar days after the scheduled closing time 
and date for receiving bids. 

 
  B. The undersigned understands that the Owner reserves the right to reject any or all 

bids or Subcontractors. 
 
  C. The undersigned further agrees to indemnify and hold harmless the Owner and 

Engineer from and against all losses, judgments of every nature and description 
made, brought, or recovered against the Owner by reason of any act or omission 
of the undersigned, his agents, Subcontractors, or employees in the execution of 
the work or in guarding the same. 

 
  D. The undersigned hereby declares that this Stipulated Sum Bid is based solely 

upon the materials and equipment described in the bidding documents (including 
Addenda), and that no substitutions are contemplated. 

 
  E. The Bidder declares that he/she has had an opportunity to examine the site of the 

work and he/she has examined the Bid Documents therefor, and that he/she has 
carefully prepared his/her Bid upon the basis thereof and that he/she has carefully 
examined and checked this Bid and the materials, equipment and labor required 
thereunder, the cost thereof, and his/her figures therefor, and hereby states that 
the amount or amounts set forth in this Bid is/are correct and that no mistake or 
error has occurred in this bid. 

 
  F. Upon receipt of written notice of the acceptance of this Bid, the Bidder will execute 

a formal Contract attached within fifteen (15) calendar days and deliver to the 
Owner a surety bond or bonds as required by the Bid Documents. 

 
VIII. BID SECURITY 
 
  A bid security bond is not required on this project. 
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IF A CORPORATION 
 
_________________________________ ________________________________ 
Name of Corporation Signature of Officer 
 
Incorporated under the laws of the  ________________________________ 
State of _______________________ Name and Title of Officer (Print) 
 
Licensed to do business in Missouri? Address for Communications: 
(check one)      [   ]  Yes       [   ]  No 
 ________________________________ 
 
(Seal if bid is by a corporation.) ________________________________ 
 
 
 
IF A PARTNERSHIP  State name and address of all partners: 
  
_________________________________ ________________________________ 
Name of Partnership 
 ________________________________ 
  
_________________________________ ________________________________ 
Signature of Authorized Partner 
 ________________________________ 
  
 
 
IF INDIVIDUAL Address for Communications:  
 
________________________________ _______________________________ 
Name of Firm (if any)  
 
________________________________ _______________________________ 
Signature of Individual 
 
________________________________  
Name of Individual (Print)  
 
 
IF BIDDING AS A JOINT VENTURE (List all parties.) 
 
________________________________ ________________________________ 
 
________________________________ ________________________________ 
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Attachment to Bid Form 
 
MINORITY PARTICIPATION 
 
 
 
Bidder ________________________________________________________________ 
 
Project ________________________________________________________________ 
 
Date _____________________________ Bidder’s Initials ___________________ 
 
Pursuant to the Saint Louis Zoo Policy Regarding the Participation of Disadvantaged 
Business Enterprises in Construction Projects and DBE Utilization Evaluation Standards, 
the Bidder has included the following subcontractors and suppliers in the assembly of the 
Bid Proposal for this project. 
 
 

Company 
Sub 

(X) 

Supplier 

(X) 
Amount 
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APPENDIX B 
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MINORITY AND WOMAN OWNED BUSINESS 

PARTICIPATION ON SAINT LOUIS ZOO CONTRACTS 
 

 

 

SECTION ONE: DEFINITIONS 

 

For purposes of this policy, the following terms have the meanings indicated below: 
 

1.   Minority Business Enterprise (MBE):  a sole proprietorship, partnership or corporation owned, 

operated and controlled by minority group members who have at least 51% ownership. The 

minority group member(s) must have day to day operational and managerial control and an 

interest in capital and earnings commensurate with his or her percentage of ownership. 

2.   Minority Group Member(s):  persons legally residing in the United States who are African 
 

American, Asian-American, Native-American or Hispanic-American. 
 

3.   Women’s Business Enterprise (WBE): a sole proprietorship, partnership or corporation owned, 

operated and controlled by a woman or women who have at least 51% ownership. The woman 

or women must have day to day operational and managerial control and an interest in capital 

and earnings commensurate with her or their percentage of ownership. 

4.   Certification:  The process by which the Saint Louis Zoo determines a person, firm or legal entity 
 

to be a bona fide Minority or Women’s Enterprise. 
 

5.   Contracting Agency:  Any Agency or Department making a contract on behalf of the Saint Louis 
 

Zoo. 
 

 

 

SECTION TWO:  POLICY 

 

1.   It is the policy of the Saint Louis Zoo, a political subdivision of the State of Missouri, that 

minority and women-owned businesses, as defined in the following document, shall have the 

maximum opportunity to participate in the performance of contracts or sub-contracts financed 

by Zoo funds, in whole or in part. The Zoo or its assigned Contracting Agencies shall take all 

necessary and reasonable steps to ensure that said business have the maximum opportunity to 

compete for and perform under all Zoo contracts. The Zoo or its Contracting Agencies shall not 

discriminate on the basis of race, color, national origin or sex in the award and performance of 

contracts. 
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2.   The method that the Saint Louis Zoo shall employ to implement this policy is the establishment 

of a goal of at least 25% Minority Business Enterprise participation and at least 5% Women’s 

Business Enterprise participation in contracts and purchases wherein Zoo funds are expended. 

This goal shall be pursued by the programs described below. 

 

 

SECTION THREE: PROGRAM ADMINISTRATION 

 

1.   The Vice President of Internal Relations for the Saint Louis Zoo shall be charged with the overall 

responsibility for the administration and enforcement of the Zoo’s Minority and Women’s 

Business Enterprise participation policy. The Purchasing Department shall be charged with 

establishing procedures & implementation for all Contacting Agencies for the purpose of 

monitoring the Zoo’s overall performance with respect to Minority and Women’s Business 

Enterprise participation.  The duties and responsibilities of the Purchasing Department shall 

include: 

A.   Developing and distributing a directory of certified MBE’s and WBE’s. 
 

B.   Reviewing on a regular basis, the progress of each Contracting Agency toward achieving the 

goals for the utilization of Minority and Women’s Business Enterprises and making an 

annual report in the first quarter of each year to the Commission, reporting that progress 

which has been made, together with recommendations as to such further remedial action 

that should be taken, if any. 

C.   Monitoring Contracting Agencies throughout the duration of contracts to ensure that all 

efforts are made to comply with the requirements of this policy. 

D.   Certifying that the requirements of this policy have been satisfied before contracts are 

signed or countersigned. 

E.   The advertisement for bids, if any, shall appear in the Saint Louis Post Dispatch and the 

Saint Louis American and/or City Journal Newspapers no later than 21 days before bids are 

due on specific contracting opportunities, except where the contracts are awarded on an 

emergency basis. 

F. All contract solicitations shall include the MBE/WBE policy and any other materials 

required. 
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2.   It shall be the responsibility of each bidder and proposer to adhere to procedures and provisions 

set forth in this policy. 

A.   Each bidder and proposer must complete an MBE and WBE Utilization Form and identify 

therein its commitment, if any, to utilize MBE’s and WBE’s.  Any failure to complete and 

sign the MBE and WBE Utilization Form will result in the bid or proposal being declared 

nonresponsive. In the response to an invitation to bid or request for proposal, the bidder 

or proposer shall include the names of Minority and Women’s Business Enterprises to 

whom it intends to award subcontracts, if any, the dollar value of the subcontracts and the 

scope of work to be performed. 

B.   It is the bidder’s or proposer’s responsibilities to ensure that all M/WBE’s projected for use 
 

have been certified by the Saint Louis Airport Authority prior to bid opening. 
 

C.   Whenever additional contract supplements, extra work orders or change orders are made 

that individually, or in aggregate, increase the total dollar value of the original contract, the 

contractor shall make every effort to maintain the level of MBE and WBE participation as 

established in the original contracts. 

D.   The awardees of a contract must submit a copy of executed agreements with the MBE’s 

and WBE’s being utilized. 

E.   The prime contract bidder should break its subcontracts down into discrete items or 

packages that at least some of the M/WBE’s in the relevant area may find economically 

feasible to perform. 

F. The prime contract bidder should not deny a subcontract to an otherwise qualified and 

competitive M/WBE’s solely because the latter cannot perform an entire package of related 

items, but the bidder may deny a request to repackage the work where doing so would 

jeopardize scheduling or increase that bidder’s cost of performing the original package by 

more than 5%. 

G.   The Zoo shall use at least part of any pre-bid meeting to encourage prime contractors and 
 

M/WBE’s to work together, providing an opportunity for all firms to identify themselves 

and for all M/WBE’s to identify the type(s) of work that they perform. The Zoo should also 

emphasize that it expects all firms to perform a commercially useful function. 
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H.   The Contracting Agency shall make monthly reports to the Zoo concerning the agency’s 
 

progress in achieving the goals established in this policy. 
 

3.   Bonding and Insurance 
 

A.   The prime contract bidder should be encouraged not to deny a subcontract to an otherwise 

qualified and competitive, and if necessary, certified M/WBE solely because the latter 

cannot provide a performance or payment bond for the work, unless the bidder’s bonding 

is contingent upon bonding for all subcontractors. 
 

4.   Written Policy 
 

A.   Independent and apart from its interest in any one project, the prime contract bidder should 

have a written policy stating that it affirmatively supports subcontracting to M/WBE’s, and 

that bringing such firms into the mainstream of the construction industry is a priority for 

that firm. This policy shall be made available to the Zoo upon request. 

5.   Liaison with MBE/WBE’s 
 

A.   Independent and apart from its interest in any one project, the prime contract bidder 

should assign a senior official the responsibility of serving as a liaison between the firm and 

the M/WBE’s in the relevant area. 

6.   Scope Letter 
 

A.   At least five business days before the date on which bids are due, the M/WBE’s should also 

give the prime contract bidder a scope letter that defines the items that the M/WBE would 

like to perform. 

 

 

SECTION FOUR:  ZOO CONTRACTS 

 

1.   This section shall be applicable to all contracts let for Zoo contracts or improvements. 
 

2.  If a prime contractor’s bid does not indicate intent to utilize a minimum of 25% MBE 

participation and 5% WBE participation, the contractor shall request a waiver from the 

Contracting Agency who then must submit such request to the Zoo Purchasing Department. 

3.   The Zoo’s Purchasing Department will grant a waiver from meeting the 25% MBE and 5% WBE 
 

goals, or some portion of them, when documentation submitted by the bidder substantiates 
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that all available resources have been exhausted in locating and soliciting bids or proposals from 

minority and women contractors, suppliers and service providers. 

4.   MBE and WBE participation shall be counted in accordance with the following provisions: 
 

A.   A Contracting Agency may count MBE or WBE participation only expenditures to MBE’s and 

WBE’s that perform commercially useful functions in the execution of a contract. An MBE 

or WBE is considered to perform a commercially useful function when it is responsible for 

executing a distinct element of the work and carrying out its responsibilities by actually 

performing, managing and supervising the work involved. To determine whether a MBE or 

WBE is performing a commercially useful function, the Zoo will evaluate the amount of 

work subcontracted, industry practices and other relevant factors. 

B.  A Contracting Agency may count as a MBE or WBE participation the total dollar value of a 

contract with a MBE or WBE prime contractor less any amount that is subcontracted to 

non- MBE’s/WBE’s (including any persons or firms that are identified as MBE and/or WBE 

but are not so certified by the Saint Louis Airport Authority). 

C.   The total dollar value of a contract with an enterprise owned and controlled by minority 

women may be counted as either minority or women’s business participation, but not both. 

The Contracting Agency must choose which category of participation to which the dollar 

value is applied. 

D.   A Contracting Agency may count as MBE or WBE participation a portion of the total dollar 
 

value of a contract with a joint venture equal to the percentage of MBE or WBE 

participation in the joint venture. The joint venture must be certified by the Saint Louis Zoo 

and the MBE and WBE participation in the joint venture must be responsible for a clearly 

defined portion of the work to be performed, equal to a share in the ownership, control, 

management, responsibility, risks and profits of the joint venture. 

E.   A Contracting Agency may count toward a bidder’s MBE and WBE goals expenditures for 

material and supplies obtained from MBE/WBE suppliers and manufacturers, provided that 

the MBE/WBE assumes the actual and contractual responsibility for the provision of 

materials and supplies. 
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i.   A Contracting Agency may count a bidder’s entire expenditure to a MBE/WBE 

manufacturer. Manufacturer is defined as an individual or entity that produces goods 

from raw materials or substantially alters them before resale. 

ii. The bidder may count twenty percent (20%) of its expenditures to MBE/WBE suppliers 

that are not manufactures. 

F. A Contracting Agency may count as MBE and WBE participation the entire expenditure to 
 

an MBE or WBE supplier, when the supplier: 
 

i. Assumes the actual and contractual responsibility for furnishing the supplies and 

materials; and 

ii. Is recognized as a distributor by the industry involved in the contracted supplies and 

materials; and 

iii.   Owns or leases a warehouse, yard, building or whatever other facilities are viewed as 
 

customary or necessary by the industry; and 
 

iv.   Distributes, delivers and services products with their own staff and/or equipment. 
 

G.   A Contracting Agency may count as MBE and WBE participation only those firms that have 

been certified as MBE’s and WBE’s by the Saint Louis Airport Authority prior to bid opening. 

If a firm listed by a bidder in its bid documents has not been so certified as MBE or WBE, 

the amount of participation it represents will be deducted from the total MBE or WBE 
 

participation proposed by the bidder. 
 

H.   Joint ventures or mentor-protégé relationships between prime contractors and 

subcontractors with local MBE and WBE firms are encouraged. 

I. Representatives of the Contracting Agency and/or Zoo or its designee shall make periodic 

visits to the project site to verify minority and women’s business enterprise participation 

and staffing. 

 

 

SECTION FIVE: SERVICE CONTRACTS 
 

1.   It shall be the goal of each Contracting Agency where anticipated service contracts, including 

professional service contracts, for any year exceed the sum of $50,000 in the aggregate that 

25% of the aggregate value of contracts awarded each fiscal year be let with MBE’s and that 5% 
 

of the aggregate value of contracts awarded each fiscal year be let with WBE’s. 
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2.   All requests for services, including professional services, shall require proposers to make every 
 

good faith effort to utilize minority business enterprises and women’s business enterprises as 

subcontractors and suppliers whenever possible. Proposers shall be required to submit their 

projected utilization of minority and women’s business enterprises, if any, along with a 

description of the efforts made to utilize such businesses. 

3.   Each Contracting Agency shall make a report to the Director of Purchasing of the M/WBE 
 

participation in each professional service contract that it makes. 
 

4.   Joint ventures or mentor-protégé relationships between prime contractors and subcontractors 

with local M/WBE firms are encouraged. 

5.   Participation of M/WBE firms located within the ZMD Tax District is preferred. 
 

 

 

SECTION SIX: SUPPLY CONTRACTS 
 

1.   The goal of the Zoo is that 25% of the value of all contacts let and purchases made by the Zoo 

shall be let or made with MBE’s and that 5% of the value of all contracts let and purchases made 

by the Zoo shall be made with WBE’s. 

2.   All contracts let by the Zoo for the purchase or lease of materials, equipment, supplies, 

commodities or services, the estimated cost of which exceeds $5000, shall be subject to this 

goal. 

3.   Joint ventures or mentor-protégé relationships between prime contractors and subcontractors 

with local M/WBE firms are encouraged. 

4.   Participation of M/WBE firms located within the ZMD Tax District is preferred. 
 

 

 

 

 

At contract completion, the Contracting Agency shall obtain final documentation of MBE and WBE 

participation. The Contracting Agency must have complete and acceptable documentation as 

determined by the Zoo of amounts paid to all project MBE and WBE subcontractors on file before the 

final payment is made to the prime contractor. 
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DATED:     SAINT LOUIS ZOO:     
 

 

 

TITLE:     
 

 

 

CONTRACTOR:     
 

 

 

COMPANY:     
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SAINT LOUIS ZOO 

MBE/WBE UTILIZATION STATEMENT 
 

 

 

Policy 
 

It is the policy of the Saint Louis Zoo, a sub district of the City and County of Saint Louis, that minority 

and women-owned businesses, as defined in the following document, shall have the maximum 

opportunity to participate in the performance of contracts or sub-contracts financed by Zoo funds, in 

whole or part. The Zoo or its assigned Contracting Agencies shall take all necessary and reasonable 

steps to ensure that said business have the maximum opportunity to compete for and perform under all 

Zoo contracts. The Zoo or its Contracting Agencies shall not discriminate on the basis of race, color, 

national origin or sex in the award and performance of contracts. 

 

 

Obligation 
 

The contractor agrees to ensure that minority and/or women-owned businesses have the maximum 

opportunity to participate in the performance of contracts or subcontracts financed in whole or in part 

with City funds.  The contractor shall take all necessary and reasonable steps to ensure that said 

businesses have the maximum opportunity to compete for and perform under this contract. The 

contractor shall not discriminate on the basis of race, color, national origin or sex in the award and 

performance of contracts. 

 

 

Project and Bid Identification 
 

Complete the following information concerning the Project and Bid: 
 

 

 

PROJECT NAME:     

 

LETTING NUMBER AND DATE:     

 

TOTAL BID:     

CONTRACT MBE/WBE GOAL:  25% MBE and 5% WBE Participation   
 

 

 

DOLLAR AMOUNT OF PROPOSED MBE:  $   

 

DOLLAR AMOUNT OF PROPOSED WBE:  $   
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Assurance 
 

I, acting in my capacity as an officer of the undersigned bidder or bidders if a joint venture, 

hereby assure the Saint Louis Zoo that on this project my company will: (check one) 

 

 

Meet or exceed contract award goals and will provide participation as follows: 
 

   Minority Business Participation      Percent 

 

    Women-Owned Business Participation      Percent 

 

Fail to meet contract award goals but will demonstrate that good faith efforts were 

made to meet the goals and that my company will provide participation as follows: 

 

   Minority Business Participation      Percent 

 

    Women-Owned Business Participation      Percent 
 

 

 

 

 

NAME OF COMPANY 
 

 

 

BY 

 

    DATE:     TITLE 
 

 

 

 

THE WILLFUL FALSIFICATION OF ANY OF THE ABOVE STATEMENTS MAY 

SUBJECT THE CONTRACTOR OR SUBCONTRACTOR TO CIVIL OR CRIMINAL 

PROSECUTION. 



 

36

 

 
 

SCOPE OF WORK 

 

THE LIVING WORLD PLUMBING REPAIRS 2016 
 
 SCOPE OF WORK 

 
Reroute sanitary sewer in The Children’s Educational Area of the Living World (Lower 
Level – Southeast corner) to north exterior wall and out of building.  Per attached 
drawings and specifications. 
 
Scope of work will include: 
 
1)  Remove flooring, concrete, excavating, removal of underfloor waste and sanitary 

piping. 
 
2)  New piping will be installed allowing the existing plumbing fixtures and branch 

waste to be collected and re-routed to the south and out of the building. 
 
3)  Once outside the new sanitary sewer will pick-up the existing floor sink from the 

concession stand just outside The Living World.  
 
4)  The new sanitary sewer will continue to the southwest and connect to the vertical 

waste riser that terminates with an existing grade cleanout approximately 110 
feet away. The existing grade cleanout is for the existing Living World 6” sanitary 
sewer.   

 
5)  The existing 4” sewer from the existing concession floor sink will be removed and 

disposed of.  
 
6)  Existing pavers will need to be removed, stored, and reinstalled once the new 

exterior sewer is installed.   
 
7)  Inside the building once the sewer is installed and backfilled, concrete replaced 

and new flooring will be installed to match existing.  
 
8)  At the north end of the Children’s Education Area the existing sewer will be cut 

and capped, floor removal and floor patching will be required.  
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SECTION 02 41 19 

SELECTIVE DEMOLITION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Demolition and removal of selected portions of building or structure. 
2. Demolition and removal of selected site elements. 
3. Salvage of existing items to be reused or recycled. 

B. Related Sections include the following: 

1. Division 02 Section "Cutting and Patching" for cutting and patching procedures. 

1.2 DEFINITIONS 

A. Remove:  Detach items from existing construction and legally dispose of them off-site, unless 
indicated to be removed and salvaged or removed and reinstalled. 

B. 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 removed and reinstalled. 

1.3 QUALITY ASSURANCE 

A. Demolition Firm Qualifications:  An experienced firm that has specialized in demolition work 
similar in material and extent to that indicated for this Project. 

B. Refrigerant Recovery Technician Qualifications:  Certified by an EPA-approved certification 
program. 

C. Regulatory Requirements:  Comply with governing EPA notification regulations before 
beginning selective demolition.  Comply with hauling and disposal regulations of authorities 
having jurisdiction. 

1.4 PROJECT CONDITIONS 

A. Owner will occupy portions of building immediately adjacent to selective demolition area.  
Conduct selective demolition so Owner's operations will not be disrupted. 

B. Conditions existing at time of inspection for bidding purpose will be maintained by Owner as far 
as practical. 

1. Before selective demolition, Owner will remove all desired items, including furnishings 
and equipment, except those noted to be salvaged. 

C. Storage or sale of removed items or materials on-site is not permitted. 

D. Utility Service:  Maintain existing utilities indicated to remain in service and protect them against 
damage during selective demolition operations. 

1. Maintain fire-protection facilities in service during selective demolition operations. 
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PART 2 - PRODUCTS (NOT APPLICABLE) 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that utilities have been disconnected and capped. 

B. Survey existing conditions and correlate with requirements indicated to determine extent of 
selective demolition required. 

C. When unanticipated mechanical, electrical, or structural elements that conflict with intended 
function or design are encountered, investigate and measure the nature and extent of conflict.  
Promptly submit a written report to Architect. 

D. Survey of Existing Conditions:  Record existing conditions by use of preconstruction 
photographs and preconstruction videotapes. 

E. Perform surveys as the Work progresses to detect hazards resulting from selective demolition 
activities. 

3.2 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS 

A. Existing Services/Systems:  Maintain services/systems indicated to remain and protect them 
against damage during selective demolition operations. 

B. Service/System Requirements:  Locate, identify, disconnect, and seal or cap off indicated utility 
services and mechanical/electrical systems serving areas to be selectively demolished. 

1. Arrange to shut off indicated utilities with utility companies. 
2. If services/systems are required to be removed, relocated, or abandoned, before 

proceeding with selective demolition provide temporary services/systems that bypass 
area of selective demolition and that maintain continuity of services/systems to other 
parts of building. 

3. Cut off pipe or conduit in walls or partitions to be removed.  Cap, valve, or plug and seal 
remaining portion of pipe or conduit after bypassing. 

a. Where entire wall is to be removed, existing services/systems may be removed 
with removal of the wall. 

3.3 PREPARATION 

A. Site Access and Temporary Controls:  Conduct selective demolition and debris-removal 
operations to ensure minimum interference with roads, streets, walks, walkways, and other 
adjacent occupied and used facilities. 

B. Temporary Facilities:  Provide temporary barricades and other protection required to prevent 
injury to people and damage to adjacent buildings and facilities to remain. 

1. Provide protection to ensure safe passage of people around selective demolition area 
and to and from occupied portions of building. 

2. Provide temporary weather protection, during interval between selective demolition of 
existing construction on exterior surfaces and new construction, to prevent water leakage 
and damage to structure and interior areas. 
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3. Protect walls, ceilings, floors, and other existing finish work that are to remain or that are 
exposed during selective demolition operations. 

4. Comply with requirements of site safety and health plan for temporary enclosures, dust 
control, heating, and cooling. 

3.4 SELECTIVE DEMOLITION, GENERAL 

A. General:  Demolish and remove existing construction only to the extent required by new 
construction and as indicated.  Use methods required to complete the Work within limitations of 
governing regulations and as follows: 

1. Proceed with selective demolition systematically. 
2. Neatly cut openings and holes plumb, square, and true to dimensions required.  Use 

cutting methods least likely to damage construction to remain or adjoining construction.  
Use hand tools or small power tools designed for sawing or grinding, not hammering and 
chopping, to minimize disturbance of adjacent surfaces.  Temporarily cover openings to 
remain. 

3. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring 
existing finished surfaces. 

4. Do not use cutting torches until work area is cleared of flammable materials.  At 
concealed spaces, such as duct and pipe interiors, verify condition and contents of 
hidden space before starting flame-cutting operations.  Maintain portable fire-suppression 
devices during flame-cutting operations. 

5. Maintain adequate ventilation when using cutting torches. 
6. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and 

promptly dispose of off-site. 
7. Remove structural framing members and lower to ground by method suitable to avoid 

free fall and to prevent ground impact or dust generation. 
8. Locate selective demolition equipment and remove debris and materials so as not to 

impose excessive loads on supporting walls, floors, or framing. 

B. Reuse of Building Elements:  Project has been designed to result in end-of-Project rates for 
reuse of building elements as follows.  Do not demolish building elements beyond what is 
indicated on Drawings without Architect's approval. 

C. Existing Items to Remain:  Protect construction indicated to remain against damage and soiling 
during selective demolition.  When permitted, items may be removed to a suitable, protected 
storage location during selective demolition and reinstalled in their original locations after 
selective demolition operations are complete. 

3.5 SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS 

A. Concrete:  Demolish in sections.  Cut concrete full depth at junctures with construction to 
remain and at regular intervals, using power-driven saw, then remove concrete between saw 
cuts. 

B. Resilient Floor Coverings:  Remove floor coverings and adhesive according to 
recommendations in RFCI-WP and its Addendum. 

1. Remove residual adhesive and prepare substrate for new floor coverings by one of the 
methods recommended by RFCI. 
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3.6 DISPOSAL OF DEMOLISHED MATERIALS 

A. General:  Except for items or materials indicated to be recycled, reused, salvaged, reinstalled, 
or otherwise indicated to remain Owner's property, remove demolished materials from Project 
site and legally dispose of them in an EPA-approved landfill. 

1. Do not allow demolished materials to accumulate on-site. 
2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces 

and areas. 
3. Remove debris from elevated portions of building by chute, hoist, or other device that will 

convey debris to grade level in a controlled descent. 
4. Comply with requirements specified in Division 1 Section "Construction Waste 

Management." 

B. Burning:  Do not burn demolished materials. 

C. Disposal:  Transport demolished materials off Owner's property and legally dispose of them. 

3.7 CLEANING 

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

END OF SECTION 
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SECTION 02 41 20 

CUTTING AND PATCHING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes procedural requirements for cutting and patching. 

B. Related Sections include the following: 

1. Division 02 Section "Selective Demolition" for demolition of selected portions of the 
building. 

2. Divisions 02 through 22 Sections for specific requirements and limitations applicable to 
cutting and patching individual parts of the Work. 

1.2 DEFINITIONS 

A. Cutting:  Removal of in-place construction necessary to permit installation or performance of 
other Work. 

B. Patching:  Fitting and repair work required to restore surfaces to original conditions after 
installation of other Work. 

1.3 QUALITY ASSURANCE 

A. Structural Elements:  Do not cut and patch structural elements in a manner that could change 
their load-carrying capacity or load-deflection ratio. 

B. Operational Elements:  Do not cut and patch operating elements and related components in a 
manner that results in reducing their capacity to perform as intended or that results in increased 
maintenance or decreased operational life or safety.  Operating elements include the following: 

1. Primary operational systems and equipment. 

a. Mechanical systems piping and ducts. 
b. Control systems. 
c. Communication systems. 
d. Electrical wiring systems. 

C. Miscellaneous Elements:  Do not cut and patch miscellaneous elements or related components 
in a manner that could change their load-carrying capacity, that results in reducing their capacity 
to perform as intended, or that results in increased maintenance or decreased operational life or 
safety.  Miscellaneous elements include the following: 

1. Piping, ductwork, vessels, and equipment. 

D. Visual Requirements:  Do not cut and patch construction in a manner that results in visual 
evidence of cutting and patching.  Do not cut and patch construction exposed on the exterior or 
in occupied spaces in a manner that would, in Architect's opinion, reduce the building's 
aesthetic qualities.  Remove and replace construction that has been cut and patched in a 
visually unsatisfactory manner. 
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PART 2 - PRODUCTS 

2.1 MATERIALS 

A. General:  Comply with requirements specified in other Sections. 

B. In-Place Materials:  Use materials identical to in-place materials.  For exposed surfaces, use 
materials that visually match in-place adjacent surfaces to the fullest extent possible. 

1. If identical materials are unavailable or cannot be used, use materials that, when 
installed, will match the visual and functional performance of in-place materials. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine surfaces to be cut and patched and conditions under which cutting and patching are to 
be performed. 

1. Compatibility:  Before patching, verify compatibility with and suitability of substrates, 
including compatibility with in-place finishes or primers. 

2. Proceed with installation only after unsafe or unsatisfactory conditions have been 
corrected. 

3.2 PREPARATION 

A. Temporary Support:  Provide temporary support of Work to be cut. 

B. Protection:  Protect in-place construction during cutting and patching to prevent damage.  
Provide protection from adverse weather conditions for portions of Project that might be 
exposed during cutting and patching operations. 

C. Adjoining Areas:  Avoid interference with use of adjoining areas or interruption of free passage 
to adjoining areas. 

D. Existing Utility Services and Mechanical/Electrical Systems:  Where existing services/systems 
are required to be removed, relocated or abandoned, bypass such services/systems before 
cutting to minimize interruption to occupied areas. 

3.3 PERFORMANCE 

A. General:  Employ skilled workers to perform cutting and patching.  Proceed with cutting and 
patching at the earliest feasible time, and complete without delay. 

1. Cut in-place construction to provide for installation of other components or performance 
of other construction, and subsequently patch as required to restore surfaces to their 
original condition. 

B. Cutting:  Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and similar 
operations, including excavation, using methods least likely to damage elements retained or 
adjoining construction.  If possible, review proposed procedures with original Installer; comply 
with original Installer's written recommendations. 
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C. In general, use hand or small power tools designed for sawing and grinding, not hammering and 
chopping.  Cut holes and slots as small as possible, neatly to size required, and with minimum 
disturbance of adjacent surfaces.  Temporarily cover openings when not in use. 

1. Finished Surfaces:  Cut or drill from the exposed or finished side into concealed surfaces. 
2. Concrete and Masonry:  Cut using a cutting machine, such as an abrasive saw or a 

diamond-core drill. 
3. Mechanical and Electrical Services:  Cut off pipe or conduit in walls or partitions to be 

removed.  Cap, valve, or plug and seal remaining portion of pipe or conduit to prevent 
entrance of moisture or other foreign matter after cutting. 

4. Proceed with patching after construction operations requiring cutting are complete. 

D. Patching:  Patch construction by filling, repairing, refinishing, closing up, and similar operations 
following performance of other Work.  Patch with durable seams that are as invisible as 
possible.  Provide materials and comply with installation requirements specified in other 
Sections. 

E. Inspection:  Where feasible, test and inspect patched areas after completion to demonstrate 
integrity of installation. 

1. Exposed Finishes:  Restore exposed finishes of patched areas and extend finish 
restoration into retained adjoining construction in a manner that will eliminate evidence of 
patching and refinishing. 

a. Clean piping, conduit, and similar features before applying paint or other finishing 
materials. 

b. Restore damaged pipe covering to its original condition. 

2. Floors and Walls:  Where walls or partitions that are removed extend one finished area 
into another, patch and repair floor and wall surfaces in the new space.  Provide an even 
surface of uniform finish, color, texture, and appearance.  Remove in-place floor and wall 
coverings and replace with new materials, if necessary, to achieve uniform color and 
appearance. 

a. Where patching occurs in a painted surface, apply primer and intermediate paint 
coats over the patch and apply final paint coat over entire unbroken surface 
containing the patch.  Provide additional coats until patch blends with adjacent 
surfaces. 

F. Cleaning:  Clean areas and spaces where cutting and patching are performed.  Completely 
remove paint, mortar, oils, putty, and similar materials. 

END OF SECTION  
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SECTION 033000 

CAST-IN-PLACE CONCRETE 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions, Division 02 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section specifies cast-in place concrete, including formwork, reinforcement, concrete 
materials, mix design, placement procedures, and finishes. 

1.3 DEFINITIONS 

A. Cementitious Materials:  Portland cement alone or in combination with one or more of blended 
hydraulic cement, fly ash and other pozzolans, ground granulated blast-furnace slag, and silica 
fume, as allowed per this specification. 

1.4 SUBMITTALS 

A. General: Refer to “Submittal Register” for all required submissions of this specification section. 
All required submissions of this specification section are to be submitted for review in one all-
inclusive submission. Partial or incomplete submissions will be rejected. A single all-inclusive 
submission per this specification section is required to allow a complete and concise review of 
the requested submittal content. 

A. Product Data:  For each type of manufactured material and product indicated. 

B. Design Mixes:  For each concrete mix.  Include alternate mix designs when project conditions, 
weather, test results, or other circumstances warrant adjustments.  Design data for each mix 
shall include the following: 

1. Mix design number or unique identification and intended location of placement. 
2. Cement type, proportion and name of manufacturer. 
3. Fly ash proportion (when used), laboratory analysis certification, and name and location 

of supplier. 
4. Coarse aggregate proportion, gradation report, name and location of supplier. 
5. Fine aggregate proportion, gradation report, name and location of supplier. 
6. Mixing water proportion and source. 
7. Admixture dosages, product names and manufacturer names. 
8. Design 28-day compressive strength. 
9. Design slump range. 
10. Design air content. 
11. Statistical analysis of laboratory strength test data in accordance with “Standard 

Deviation” determination in ACI 318. 

C. Steel Reinforcement Shop Drawings:  Details of fabrication, bending, and placement, prepared 
according to ACI 315, "Details and Detailing of Concrete Reinforcement."  Include material, 
grade, bar schedules, stirrup spacing, bent bar diagrams, arrangement, and supports of 
concrete reinforcement.  Include special reinforcement required for openings through concrete 
structures. 
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D. Formwork Shop Drawings:  Prepared by or under the supervision of a qualified professional 
engineer detailing fabrication, assembly, and support of formwork.  Design and engineering of 
formwork are Contractor's responsibility. 

1. Shoring and Reshoring:  Indicate proposed schedule and sequence of stripping 
formwork, shoring removal, and installing and removing reshoring. 

E. Welding Certificates:  Copies of certificates for welding procedures and personnel. 

F. Material Certificates:  Signed by manufacturers certifying that each of the following items 
complies with requirements: 

1. Cementitious materials and aggregates. 
2. Steel reinforcement and reinforcement accessories. 
3. Admixtures. 
4. Waterstops. 
5. Curing materials. 
6. Floor and slab treatments. 
7. Bonding agents. 
8. Adhesives. 
9. Vapor retarders. 
10. Epoxy joint filler. 
11. Joint-filler strips. 
12. Repair materials. 

G. Minutes of preinstallation conference. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  An experienced installer who has completed concrete Work similar in 
material, design, and extent to that indicated for this Project and whose work has resulted in 
construction with a record of successful in-service performance. 

B. Professional Engineer Qualifications:  A professional engineer who is legally qualified to 
practice in jurisdiction where Project is located and who is experienced in providing engineering 
services of the kind indicated.  Engineering services are defined as those performed for 
formwork and shoring and reshoring installations that are similar to those indicated for this 
Project in material, design, and extent. 

C. Concrete Producer Qualifications:  A firm experienced in producing ready-mixed concrete 
products complying with ASTM C 94 requirements for production facilities and equipment. 

1. Concrete Producer must be certified according to the National Ready Mixed Concrete 
Association's Certification of Ready Mixed Concrete Production Facilities. 

2. At the request of the Architect or Structural Engineer, the concrete producer shall provide 
a copy of its “Certificate of Conformance for Concrete Production Facilities” as evidence 
of its National Ready Mixed Concrete Association (NRMCA) certification. 

D. Testing Agency Qualifications:  An independent testing agency, acceptable to authorities having 
jurisdiction, qualified according to ASTM C 1077 and ASTM E 329 to conduct the testing 
indicated. 

1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing 
Technician, Grade 1, according to ACI CP-1 or an equivalent certification program. 
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E. Source Limitations:  Obtain each type or class of cementitious material of the same brand from 
the same manufacturer's plant, each aggregate from one source, and each admixture from the 
same manufacturer. 

F. Welding:  Qualify procedures and personnel according to AWS D1.4, "Structural Welding Code-
-Reinforcing Steel." 

G. ACI Publications:  Comply with the following, unless more stringent provisions are indicated: 

1. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials." 
2. ACI 301, "Specification for Structural Concrete." 
3. ACI 315, "Details and Detailing of Concrete Reinforcement." 
4. ACI 318, “Building Code Requirements for Structural Concrete.” 

H. Preinstallation Conference: 

1. Before submitting design mixes, review concrete mix design and examine procedures for 
ensuring quality of concrete materials.  Require representatives of each entity directly 
concerned with cast-in-place concrete to attend, including the following: 

a. Contractor's superintendent. 
b. Independent testing agency responsible for concrete design mixes. 
c. Ready-mix concrete producer. 
d. Concrete subcontractor. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, and handle steel reinforcement to prevent bending and damage. 

1. Avoid damaging coatings on steel reinforcement. 

PART 2 - PRODUCTS 

2.1 FORM-FACING MATERIALS 

A. Smooth-Formed Finished Concrete:  Form-facing panels that will provide continuous, true, and 
smooth concrete surfaces.  Furnish in largest practicable sizes to minimize number of joints. 

1. Plywood, metal, or other approved panel materials. 

B. Rough-Formed Finished Concrete:  Plywood, lumber, metal, or another approved material.  
Provide lumber dressed on at least two edges and one side for tight fit. 

C. Forms for Cylindrical Columns, Pedestals, and Supports:  Metal, glass-fiber-reinforced plastic, 
paper, or fiber tubes that will produce surfaces with gradual or abrupt irregularities not 
exceeding specified formwork surface class.  Provide units with sufficient wall thickness to resist 
plastic concrete loads without detrimental deformation. 

D. Chamfer Strips:  Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch (19 by 19 mm), minimum. 

E. Form-Release Agent:  Commercially formulated form-release agent that will not bond with, 
stain, or adversely affect concrete surfaces and will not impair subsequent treatments of 
concrete surfaces. 

1. Formulate form-release agent with rust inhibitor for steel form-facing materials. 
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F. Form Ties:  Factory-fabricated, removable or snap-off metal or glass-fiber-reinforced plastic 
form ties designed to resist lateral pressure of fresh concrete on forms and to prevent spalling of 
concrete on removal. 

1. Furnish units that will leave no corrodible metal closer than 1 inch (25 mm) to the plane of 
the exposed concrete surface. 

2. Furnish ties that, when removed, will leave holes not larger than 1 inch (25 mm) in 
diameter in concrete surface. 

3. Furnish ties with integral water-barrier plates to walls indicated to receive dampproofing 
or waterproofing. 

2.2 STEEL REINFORCEMENT 

A. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60 (Grade 420), deformed. 

B. Steel Bar Mats:  ASTM A 184/A 184M, assembled with clips. 

1. Steel Reinforcement:  ASTM A 615/A 615M, Grade 60 (Grade 420), deformed bars. 
2. Steel Reinforcement:  ASTM A 706/A 706M, deformed bars. 

C. Plain-Steel Wire:  ASTM A 82, as drawn. 

D. Plain-Steel Welded Wire Fabric:  ASTM A 185, fabricated from as-drawn steel wire into flat 
sheets. 

2.3 REINFORCEMENT ACCESSORIES 

A. Bar Supports:  Bolsters, chairs, spacers, and other devices for spacing, supporting, and 
fastening reinforcing bars and welded wire fabric in place.  Manufacture bar supports according 
to CRSI's "Manual of Standard Practice" from steel wire, plastic, or precast concrete or fiber-
reinforced concrete of greater compressive strength than concrete, and as follows: 

1. For concrete surfaces exposed to view where legs of wire bar supports contact forms, 
use CRSI Class 1 plastic-protected or CRSI Class 2 stainless-steel bar supports. 

B. Joint Dowel Bars:  Plain-steel bars, ASTM A 615/A 615M, Grade 60 (Grade 420).  Cut bars true 
to length with ends square and free of burrs. 

2.4 CONCRETE MATERIALS 

A. Portland Cement:  ASTM C 150, Type I. 

B. Fly Ash:  ASTM C 618, Class C or F. 

C. Normal-Weight Aggregate:  ASTM C 33, uniformly graded, and as follows: 

1. Combined Aggregate Gradation:  Well graded from coarsest to finest with not more than 
18 percent and not less than 8 percent retained on an individual sieve, except that less 
than 8 percent may be retained on coarsest sieve and on No. 50 (0.3-mm) sieve, and 
less than 8 percent may be retained on sieves finer than No. 50 (0.3 mm). 

2. Use crushed limestone coarse aggregate for concrete exposed to weather. 

D. Water:  Potable and complying with ASTM C 94. 
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2.5 ADMIXTURES 

A. General:  Admixtures certified by manufacturer to contain not more than 0.1 percent water-
soluble chloride ions by mass of cementitious material and to be compatible with other 
admixtures and cementitious materials.  Do not use admixtures containing calcium chloride. 

B. Air-Entraining Admixture:  ASTM C 260. 

C. Water-Reducing Admixture:  ASTM C 494, Type A. 

D. High-Range, Water-Reducing Admixture:  ASTM C 494, Type F. 

E. Water-Reducing and Accelerating Admixture:  ASTM C 494, Type E. 

F. Water-Reducing and Retarding Admixture:  ASTM C 494, Type D. 

G. Corrosion-Inhibiting Admixture:  Commercially formulated, anodic inhibitor or mixed cathodic 
and anodic inhibitor; capable of forming a protective barrier and minimizing chloride reactions 
with steel reinforcement in concrete. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. DCI or DCI-S; W. R. Grace & Co., Construction Products Div. 
b. Rheocrete 222+; Master Builders, Inc. 
c. FerroGard-901; Sika Corporation. 
d. Or equivalent substitute approved by the Structural Engineer. 

2.6 VAPOR RETARDER 

A. Vapor Retarder:  ASTM E 1745, Class C, polyethylene sheet, ASTM D 4397, not less than 15 
mils thick. 

2.7 FLOOR AND SLAB TREATMENTS 

A. Slip-Resistive Aggregate Finish:  Factory-graded, packaged, rustproof, nonglazing, abrasive 
aggregate of fused aluminum-oxide granules or crushed emery with emery aggregate 
containing not less than 50 percent aluminum oxide and not less than 25 percent ferric oxide; 
unaffected by freezing, moisture, and cleaning materials. 

2.8 CURING MATERIALS 

A. Evaporation Retarder:  Waterborne, monomolecular film forming, manufactured for application 
to fresh concrete.  Subject to compliance with requirements, provide one of the following: 

1. Eucobar; Euclid Chemical Co. 
2. SikaFilm; Sika Corporation. 
3. Or equivalent substitute approved by the Structural Engineer. 

B. Absorptive Cover:  AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing 
approximately 9 oz./sq. yd. (305 g/sq. m) dry. 

C. Moisture-Retaining Cover:  ASTM C 171, polyethylene film or white burlap-polyethylene sheet. 

D. Water:  Potable. 
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E. Clear, Waterborne, Membrane-Forming Curing Compound:  ASTM C 309, Type 1, Class B. 
Subject to compliance with requirements, provide one of the following: 

1. Aqua Cure VOX; Euclid Chemical Co. 
2. Kure-N-Seal WB; Sonneborn, Div. of ChemRex, Inc. 
3. Or equivalent substitute approved by the Structural Engineer. 

F. Clear, Waterborne, Membrane-Forming Curing and Sealing Compound:  ASTM C 1315, Type 1, 
Class A.  Subject to compliance with requirements, provide one of the following: 

1. Klear-Kote Cure-Sealer-Hardener, 30 percent solids; Burke Group, LLC. 
2. Vocomp-30; W. R. Meadows, Inc. 
3. Or equivalent substitute approved by the Structural Engineer. 

2.9 RELATED MATERIALS 

A. Joint-Filler Strips:  ASTM D 1751, asphalt-saturated cellulosic fiber, or ASTM D 1752, cork or 
self-expanding cork. 

B. Epoxy Joint Filler:  Two-component, semirigid, 100 percent solids, epoxy resin with a Shore A 
hardness of 80 per ASTM D 2240. 

C. Bonding Agent:  ASTM C 1059, Type II, non-redispersible, acrylic emulsion or styrene 
butadiene. 

D. Epoxy-Bonding Adhesive:  ASTM C 881, two-component epoxy resin, capable of humid curing 
and bonding to damp surfaces, of class and grade to suit requirements, and as follows: 

1. Type II, non-load bearing, for bonding freshly mixed concrete to hardened concrete. 
2. Types I and II, non-load bearing, for bonding hardened or freshly mixed concrete to 

hardened concrete. 
3. Types IV and V, load bearing, for bonding hardened or freshly mixed concrete to 

hardened concrete. 

2.10 REPAIR MATERIALS 

A. Repair Underlayment:  Cement-based, polymer-modified, self-leveling product that can be 
applied in thicknesses from 1/8 inch (3.2 mm) and that can be feathered at edges to match 
adjacent floor elevations. 

1. Cement Binder:  ASTM C 150, portland cement or hydraulic or blended hydraulic cement 
as defined in ASTM C 219. 

2. Primer:  Product of underlayment manufacturer recommended for substrate, conditions, 
and application. 

3. Aggregate:  Well-graded, washed gravel, 1/8 to 1/4 inch (3 to 6 mm) or coarse sand as 
recommended by underlayment manufacturer. 

4. Compressive Strength:  Not less than 4100 psi (29 MPa) at 28 days when tested 
according to ASTM C 109/C 109M. 

B. Repair Topping:  Traffic-bearing, cement-based, polymer-modified, self-leveling product that 
can be applied in thicknesses from 1/4 inch (6 mm). 

1. Cement Binder:  ASTM C 150, portland cement or hydraulic or blended hydraulic cement 
as defined in ASTM C 219. 

2. Primer:  Product of topping manufacturer recommended for substrate, conditions, and 
application. 
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3. Aggregate:  Well-graded, washed gravel, 1/8 to 1/4 inch (3 to 6 mm) or coarse sand as 
recommended by topping manufacturer. 

4. Compressive Strength:  Not less than 5700 psi (39 MPa) at 28 days when tested 
according to ASTM C 109/C 109M. 

2.11 CONCRETE MIXES 

A. Prepare design mixes for each type and strength of concrete determined by either laboratory 
trial mix or field test data basis, as follows: 

1. Proportion normal-weight concrete according to ACI 211.1 and ACI 301 

B. Use a qualified independent testing agency for preparing and reporting proposed mix designs 
for the laboratory trial mix basis. 

C. Slab-on-Grade:  Proportion normal-weight concrete mix as follows: 

1. Compressive Strength (28 Days):  4000 psi (27.6 MPa). 
2. Minimum Cementitious Materials Content:  470 lb/cu. yd. (279 kg/cu. m). 
3. Maximum Slump:  4 inches (100 mm).  
4. Maximum Coarse Aggregate Size:  1 inch. 
5. Maximum Water/Cementitious Materials Ratio:  0.48 

D. Cementitious Materials:  Limit percentage, by weight, of fly ash to total cementitious materials 
as follows: 

1. 25 percent for other mixes. 

E. Air Content, as follows: 

1. Exterior concrete exposed to freezing and thawing:  6 percent, +/- 1 percent. 
2. All other concrete:  0 percent minimum, 3 percent maximum. 

F. Limit water-soluble, chloride-ion content in hardened concrete to 0.10 percent by weight of 
cement. 

G. Admixtures:  Use admixtures according to manufacturer's written instructions. 

1. Use water-reducing admixture or high-range water-reducing admixture (superplasticizer) 
in concrete, as required, for placement and workability. 

2. Use water-reducing and retarding admixture when required by high temperatures, low 
humidity, or other adverse placement conditions. 

3. Use water-reducing admixture in pumped concrete, concrete for heavy-use industrial 
slabs and parking structure slabs, concrete required to be watertight, and concrete with a 
water-cementitious materials ratio below 0.50. 

4. Use corrosion-inhibiting admixture in concrete mixes where indicated. 

2.12 FABRICATING REINFORCEMENT 

A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice." 

2.13 CONCRETE MIXING 

A. Ready-Mixed Concrete:  Measure, batch, mix, and deliver concrete according to ASTM C 94 
and ASTM C 1116, and furnish batch ticket information. 
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1. When air temperature is between 85 and 90 deg F (30 and 32 deg C), reduce mixing and 
delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F (32 
deg C), reduce mixing and delivery time to 60 minutes. 

PART 3 - EXECUTION 

3.1 FORMWORK 

A. Design, erect, shore, brace, and maintain formwork, according to ACI 301, to support vertical, 
lateral, static, and dynamic loads, and construction loads that might be applied, until concrete 
structure can support such loads. 

B. Construct formwork so concrete members and structures are of size, shape, alignment, 
elevation, and position indicated, within tolerance limits of ACI 117. 

C. Limit concrete surface irregularities, designated by ACI 347R as abrupt or gradual, as follows: 

1. Class A, 1/8 inch (3 mm) for surfaces prominently exposed to public view. 
2. Class B, 1/4 inch (6 mm) for surfaces to receive plaster, stucco or wainscoting. 
3. Class C, 1/2 inch (13 mm) for exposed surfaces where appearance is not a concern. 
4. Class D, 1 inch (25 mm) for permanently concealed surfaces. 

D. Construct forms tight enough to prevent loss of concrete mortar. 

E. Fabricate forms for easy removal without hammering or prying against concrete surfaces.  
Provide crush or wrecking plates where stripping may damage cast concrete surfaces.  Provide 
top forms for inclined surfaces steeper than 1.5 horizontal to 1 vertical.  Kerf wood inserts for 
forming keyways, reglets, recesses, and the like, for easy removal. 

1. Do not use rust-stained steel form-facing material. 

F. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required 
elevations and slopes in finished concrete surfaces.  Provide and secure units to support screed 
strips; use strike-off templates or compacting-type screeds. 

G. Provide temporary openings for cleanouts and inspection ports where interior area of formwork 
is inaccessible.  Close openings with panels tightly fitted to forms and securely braced to 
prevent loss of concrete mortar.  Locate temporary openings in forms at inconspicuous 
locations. 

H. Chamfer exterior corners and edges of permanently exposed concrete unless otherwise 
indicated. 

I. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and bulkheads 
required in the Work.  Determine sizes and locations from trades providing such items. 

J. Clean forms and adjacent surfaces to receive concrete.  Remove chips, wood, sawdust, dirt, 
and other debris just before placing concrete. 

K. Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and 
maintain proper alignment. 

L. Coat contact surfaces of forms with form-release agent, according to manufacturer's written 
instructions, before placing reinforcement. 
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3.2 REMOVING AND REUSING FORMS 

A. General:  Formwork, for sides of beams, walls, columns, and similar parts of the Work, that 
does not support weight of concrete may be removed after cumulatively curing at not less than 
50 deg F (10 deg C) for 24 hours after placing concrete provided concrete is hard enough to not 
be damaged by form-removal operations and provided curing and protection operations are 
maintained. 

B. Clean and repair surfaces of forms to be reused in the Work.  Split, frayed, delaminated, or 
otherwise damaged form-facing material will not be acceptable for exposed surfaces.  Apply 
new form-release agent. 

C. When forms are reused, clean surfaces, remove fins and laitance, and tighten to close joints.  
Align and secure joints to avoid offsets.  Do not use patched forms for exposed concrete 
surfaces unless approved by Architect. 

3.3 STEEL REINFORCEMENT 

A. General:  Comply with CRSI's "Manual of Standard Practice" for placing reinforcement. 

1. Do not cut or puncture vapor retarder.  Repair damage and reseal vapor retarder before 
placing concrete. 

B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials. 

C. Accurately position, support, and secure reinforcement against displacement.  Locate and 
support reinforcement with bar supports to maintain minimum concrete cover.  Do not tack weld 
crossing reinforcing bars. 

1. Shop- or field-weld reinforcement according to AWS D1.4, where indicated. 

D. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces. 

E. Install welded wire fabric in longest practicable lengths on bar supports spaced to minimize 
sagging.  Lap edges and ends of adjoining sheets at least one mesh spacing.  Offset laps of 
adjoining sheet widths to prevent continuous laps in either direction.  Lace overlaps with wire. 

3.4 JOINTS 

A. General:  Construct joints true to line with faces perpendicular to surface plane of concrete. 

B. Construction Joints in Structural Members:  Install so strength and appearance of concrete are 
not impaired, at locations indicated or as approved by Architect. 

1. Place joints perpendicular to main reinforcement.  Continue reinforcement across 
construction joints, unless otherwise indicated.  Do not continue reinforcement through 
sides of strip placements of floors and slabs. 

2. Form from preformed galvanized steel, plastic keyway-section forms, or bulkhead forms 
with keys, unless otherwise indicated.  Embed keys at least 1-1/2 inches (38 mm) into 
concrete. 

3. Locate horizontal joints in walls and columns at underside of floors, slabs, beams, and 
girders and at the top of footings or floor slabs. 

4. Space vertical joints in walls as indicated.  Locate joints beside piers integral with walls, 
near corners, and in concealed locations where possible. 

5. Use a bonding agent at locations where fresh concrete is placed against hardened or 
partially hardened concrete surfaces. 
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6. Use epoxy-bonding adhesive at locations where fresh concrete is placed against 
hardened or partially hardened concrete surfaces. 

C. Construction Joints in Slabs-on-Grade:  Provide construction joints between adjacent slab-on-
grade pours as indicated on the drawings. 

D. Contraction Joints in Slabs-on-Grade:  Form weakened-plane contraction joints, sectioning 
concrete into areas as indicated.  Construct contraction joints for a depth equal to at least one-
fourth of concrete thickness, as follows: 

1. Sawed Joints:  Form contraction joints with power saws equipped with shatterproof 
abrasive or diamond-rimmed blades.  Cut 1/8-inch- (3-mm-) wide joints into concrete 
when cutting action will not tear, abrade, or otherwise damage surface and before 
concrete develops random contraction cracks. 

2. Provide construction or contraction joints at a maximum spacing of 36 times the slab 
thickness, unless indicated otherwise on the drawings.  Locate joints to create slab 
sections with long side dimension to short side dimension ratio of not greater than 1.5. 

E. Isolation Joints in Slabs-on-Grade:  After removing formwork, install joint-filler strips at slab 
junctions with vertical surfaces, such as column pedestals, foundation walls, grade beams, and 
other locations, as indicated. 

1. Extend joint-filler strips full width and depth of joint, terminating flush with finished 
concrete surface, unless otherwise indicated. 

2. Terminate full-width joint-filler strips not less than 1/2 inch (12 mm) or more than 1 inch 
(25 mm) below finished concrete surface where joint sealants, specified in Division 7, are 
indicated. 

3. Install joint-filler strips in lengths as long as practicable.  Where more than one length is 
required, lace or clip sections together. 

3.5 CONCRETE PLACEMENT 

A. Before placing concrete, verify that installation of formwork, reinforcement, and embedded items 
is complete and that required inspections have been performed. 

B. Do not add water to concrete during delivery, at Project site, or during placement, unless 
approved by the Structural Engineer. 

C. Deposit concrete continuously or in layers of such thickness that no new concrete will be placed 
on concrete that has hardened enough to cause seams or planes of weakness.  If a section 
cannot be placed continuously, provide construction joints as specified.  Deposit concrete to 
avoid segregation. 

D. Deposit concrete in forms in horizontal layers no deeper than 24 inches (600 mm) and in a 
manner to avoid inclined construction joints.  Place each layer while preceding layer is still 
plastic, to avoid cold joints. 

1. Consolidate placed concrete with mechanical vibrating equipment.  Use equipment and 
procedures for consolidating concrete recommended by ACI 309R. 

2. Do not use vibrators to transport concrete inside forms.  Insert and withdraw vibrators 
vertically at uniformly spaced locations no farther than the visible effectiveness of the 
vibrator.  Place vibrators to rapidly penetrate placed layer and at least 6 inches (150 mm) 
into preceding layer.  Do not insert vibrators into lower layers of concrete that have begun 
to lose plasticity.  At each insertion, limit duration of vibration to time necessary to 
consolidate concrete and complete embedment of reinforcement and other embedded 
items without causing mix constituents to segregate. 



The Living World Sewer Improvements - St. Louis Zoo 

 

February 24, 2016  Page - 11 

 

E. Deposit and consolidate concrete for floors and slabs in a continuous operation, within limits of 
construction joints, until placement of a panel or section is complete. 

1. Consolidate concrete during placement operations so concrete is thoroughly worked 
around reinforcement and other embedded items and into corners. 

2. Maintain reinforcement in position on chairs during concrete placement. 
3. Screed slab surfaces with a straightedge and strike off to correct elevations. 
4. Slope surfaces uniformly to drains where required. 
5. Begin initial floating using bull floats or darbies to form a uniform and open-textured 

surface plane, free of humps or hollows, before excess moisture or bleed water appears 
on the surface.  Do not further disturb slab surfaces before starting finishing operations. 

F. Cold-Weather Placement:  Comply with ACI 306.1 and as follows.  Protect concrete work from 
physical damage or reduced strength that could be caused by frost, freezing actions, or low 
temperatures. 

1. When air temperature has fallen to or is expected to fall below 40 deg F (4.4 deg C), 
uniformly heat water and aggregates before mixing to obtain a concrete mixture 
temperature of not less than 50 deg F (10 deg C) and not more than 80 deg F (27 deg C) 
at point of placement. 

2. Do not use frozen materials or materials containing ice or snow.  Do not place concrete 
on frozen subgrade or on subgrade containing frozen materials. 

3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or 
chemical accelerators, unless otherwise specified and approved in mix designs. 

G. Hot-Weather Placement:  Place concrete according to recommendations in ACI 305R and as 
follows, when hot-weather conditions exist: 

1. Cool ingredients before mixing to maintain concrete temperature below 90 deg F (32 
deg C) at time of placement.  Chilled mixing water or chopped ice may be used to control 
temperature, provided water equivalent of ice is calculated to total amount of mixing 
water.  Using liquid nitrogen to cool concrete is Contractor's option. 

2. Cover steel reinforcement with water-soaked burlap so steel temperature will not exceed 
ambient air temperature immediately before embedding in concrete. 

3. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete.  Keep 
subgrade moisture uniform without standing water, soft spots, or dry areas. 

3.6 FINISHING FORMED SURFACES 

A. Rough-Formed Finish:  As-cast concrete texture imparted by form-facing material with tie holes 
and defective areas repaired and patched.  Remove fins and other projections exceeding 
ACI 347R limits for class of surface specified. 

B. Smooth-Formed Finish:  As-cast concrete texture imparted by form-facing material, arranged in 
an orderly and symmetrical manner with a minimum of seams.  Repair and patch tie holes and 
defective areas.  Remove fins and other projections exceeding 1/8 inch (3 mm) in height. 

1. Apply to concrete surfaces exposed to public view or to be covered with a coating or 
covering material applied directly to concrete, such as waterproofing, dampproofing, 
veneer plaster, or painting. 

2. Do not apply rubbed finish to smooth-formed finish. 

C. Rubbed Finish:  Apply the following to smooth-formed finished concrete: 

1. Smooth-Rubbed Finish:  Not later than one day after form removal, moisten concrete 
surfaces and rub with carborundum brick or another abrasive until producing a uniform 
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color and texture.  Do not apply cement grout other than that created by the rubbing 
process. 

2. Grout-Cleaned Finish:  Wet concrete surfaces and apply grout of a consistency of thick 
paint to coat surfaces and fill small holes.  Mix one part portland cement to one and one-
half parts fine sand with a 1:1 mixture of bonding admixture and water.  Add white 
portland cement in amounts determined by trial patches so color of dry grout will match 
adjacent surfaces.  Scrub grout into voids and remove excess grout.  When grout 
whitens, rub surface with clean burlap and keep surface damp by fog spray for at least 36 
hours. 

3. Cork-Floated Finish:  Wet concrete surfaces and apply a stiff grout.  Mix one part portland 
cement and one part fine sand with a 1:1 mixture of bonding agent and water.  Add white 
portland cement in amounts determined by trial patches so color of dry grout will match 
adjacent surfaces.  Compress grout into voids by grinding surface.  In a swirling motion, 
finish surface with a cork float. 

D. Related Unformed Surfaces:  At tops of walls, horizontal offsets, and similar unformed surfaces 
adjacent to formed surfaces, strike off smooth and finish with a texture matching adjacent 
formed surfaces.  Continue final surface treatment of formed surfaces uniformly across adjacent 
unformed surfaces, unless otherwise indicated. 

3.7 FINISHING FLOORS AND SLABS 

A. General:  Comply with recommendations in ACI 302.1R for screeding, restraightening, and 
finishing operations for concrete surfaces.  Do not wet concrete surfaces. 

B. Scratch Finish:  While still plastic, texture concrete surface that has been screeded and bull-
floated or darbied.  Use stiff brushes, brooms, or rakes. 

1. Apply scratch finish to surfaces indicated and to surfaces to receive concrete floor 
topping or mortar setting beds for ceramic or quarry tile, portland cement terrazzo, and 
other bonded cementitious floor finishes. 

C. Float Finish:  Consolidate surface with power-driven floats or by hand floating if area is small or 
inaccessible to power driven floats.  Restraighten, cut down high spots, and fill low spots.  
Repeat float passes and restraightening until surface is left with a uniform, smooth, granular 
texture. 

1. Apply float finish to surfaces indicated, to surfaces to receive trowel finish, and to floor 
and slab surfaces to be covered with fluid-applied or sheet waterproofing, built-up or 
membrane roofing, or sand-bed terrazzo. 

D. Trowel Finish:  After applying float finish, apply first trowel finish and consolidate concrete by 
hand or power-driven trowel.  Continue troweling passes and restraighten until surface is free of 
trowel marks and uniform in texture and appearance.  Grind smooth any surface defects that 
would telegraph through applied coatings or floor coverings. 

1. Apply a trowel finish to surfaces indicated and to floor and slab surfaces exposed to view 
or to be covered with resilient flooring, carpet, ceramic or quarry tile set over a cleavage 
membrane, paint, or another thin film-finish coating system 

2. Finish surfaces to the following flatness (FF) and levelness (FL) tolerances, measured 
within 24 hours according to ASTM E 1155/E 1155M for a randomly trafficked floor 
surface: 

a. Slabs-on-Grade: 

1) Overall values:  FF = 25, FL=20 
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2) Minimum local values:  FF=20, FL=15 

3. The minimum local area shall be any bay defined by column lines. 
4. Finish and measure surface so gap at any point between concrete surface and an 

unleveled freestanding 10-foot- (3.05-m-) long straightedge, resting on two high spots 
and placed anywhere on the surface, does not exceed the following: 

a. 3/16 inch (4.8 mm). 

E. Trowel and Fine-Broom Finish:  Apply a partial trowel finish, stopping after second troweling, to 
surfaces indicated and to surfaces where ceramic or quarry tile is to be installed by either 
thickset or thin-set method.  Immediately after second troweling, and when concrete is still 
plastic, slightly scarify surface with a fine broom. 

F. Broom Finish:  Apply a broom finish to exterior concrete platforms, steps, and ramps, and 
elsewhere as indicated. 

1. Immediately after float finishing, slightly roughen trafficked surface by brooming with 
fiber-bristle broom perpendicular to main traffic route.  Coordinate required final finish 
with Architect before application. 

G. Slip-Resistive Aggregate Finish:  Before final floating, apply slip-resistive aggregate finish where 
indicated and to concrete stair treads, platforms, and ramps.  Apply according to manufacturer's 
written instructions. 

3.8 MISCELLANEOUS CONCRETE ITEMS 

A. Filling In:  Fill in holes and openings left in concrete structures, unless otherwise indicated, after 
work of other trades is in place.  Mix, place, and cure concrete, as specified, to blend with in-
place construction.  Provide other miscellaneous concrete filling indicated or required to 
complete Work. 

B. Curbs:  Provide monolithic finish to interior curbs by stripping forms while concrete is still green 
and by steel-troweling surfaces to a hard, dense finish with corners, intersections, and 
terminations slightly rounded. 

C. Equipment Bases and Foundations:  Provide machine and equipment bases and foundations as 
shown on Drawings.  Set anchor rods for machines and equipment at correct elevations, 
complying with diagrams or templates of manufacturer furnishing machines and equipment. 

3.9 CONCRETE PROTECTION AND CURING 

A. General:  Protect freshly placed concrete from premature drying and excessive cold or hot 
temperatures.  Comply with ACI 306.1 for cold-weather protection and with recommendations in 
ACI 305R for hot-weather protection during curing. 

B. Evaporation Retarder:  Apply evaporation retarder to unformed concrete surfaces if hot, dry, or 
windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h (1 kg/sq. m x h) 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. 

C. Formed Surfaces:  Cure formed concrete surfaces, including underside of beams, supported 
slabs, and other similar surfaces.  If forms remain during curing period, moist cure after 
loosening forms.  If removing forms before end of curing period, continue curing by one or a 
combination of the methods for curing unformed surfaces as specified below. 
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D. Unformed Surfaces:  Begin curing immediately after finishing concrete.  Cure unformed 
surfaces, including floors and slabs, concrete floor toppings, and other surfaces, by one or a 
combination of the following methods: 

1. Moisture Curing:  Keep surfaces continuously moist for not less than seven days with the 
following materials: 

a. Water. 
b. Continuous water-fog spray. 
c. Absorptive cover, water saturated, and kept continuously wet.  Cover concrete 

surfaces and edges with 12-inch (300-mm) lap over adjacent absorptive covers. 

2. Moisture-Retaining-Cover Curing:  Cover concrete surfaces with moisture-retaining cover 
for curing concrete, placed in widest practicable width, with sides and ends lapped at 
least 12 inches (300 mm), and sealed by waterproof tape or adhesive.  Cure for not less 
than seven days.  Immediately repair any holes or tears during curing period using cover 
material and waterproof tape. 

a. Moisture cure or use moisture-retaining covers to cure concrete surfaces to 
receive floor coverings. 

b. Moisture cure or use moisture-retaining covers to cure concrete surfaces to 
receive penetrating liquid floor treatments. 

c. Cure concrete surfaces to receive floor coverings with either a moisture-retaining 
cover or a curing compound that the manufacturer recommends for use with floor 
coverings. 

3.10 JOINT FILLING 

A. Prepare, clean, and install joint filler according to manufacturer's written instructions. 

1. Defer joint filling as long as possible after placement of concrete.  Do not fill joints until 
construction traffic has permanently ceased. 

B. Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave contact 
faces of joint clean and dry. 

C. Install semirigid epoxy joint filler full depth in saw-cut joints and at least 2 inches (50 mm) deep 
in formed joints.  Overfill joint and trim joint filler flush with top of joint after hardening. 

3.11 FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified independent testing and inspecting agency to sample 
materials, perform tests, and submit test reports during concrete placement according to 
requirements specified in this Article. 

B. Testing Services:  Testing of composite samples of fresh concrete obtained according to 
ASTM C 172 shall be performed according to the following requirements: 

1. Testing Frequency:  Obtain one composite sample for each day's pour of each concrete 
mix exceeding 5 cu. yd. (4 cu. m), but less than 100 cu. yd. (19 cu. m), plus one set for 
each additional 100 cu. yd. (38 cu. m) or fraction thereof. 

2. Slump:  ASTM C 143; one test at point of placement for each composite sample, but not 
less than one test for each day's pour of each concrete mix.  Perform additional tests 
when concrete consistency appears to change. 
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3. Air Content:  ASTM C 231, pressure method, for normal-weight concrete; ASTM C 173, 
volumetric method, for structural lightweight concrete; one test for each composite 
sample, but not less than one test for each day's pour of each concrete mix. 

4. Concrete Temperature:  ASTM C 1064; one test hourly when air temperature is 40 deg F 
(4.4 deg C) and below and when 80 deg F (27 deg C) and above, and one test for each 
composite sample. 

5. Unit Weight:  ASTM C 567, fresh unit weight of structural lightweight concrete; one test 
for each composite sample, but not less than one test for each day's pour of each 
concrete mix. 

6. Compression Test Specimens:  ASTM C 31/C 31M; cast and laboratory cure one set of 
four standard cylinder specimens for each composite sample. 

a. When temperature is expected to fall below 40 degrees F, cast and field cure one 
set of four standard cylinder specimens for each composite sample.  Cure this set 
of cylinders under the same conditions as the concrete it represents. 

7. Compressive-Strength Tests:  ASTM C 39; for each set of cylinders, test one specimen at 
7 days and two at 28 days.  Retain one specimen for later testing if required.  (Retained 
cylinder may be discarded 90 days after casting, unless directed otherwise by the 
Architect or Structural Engineer.) 

C. When strength of field-cured cylinders is less than 85 percent of companion laboratory-cured 
cylinders, Contractor shall evaluate operations and provide corrective procedures for protecting 
and curing in-place concrete. 

D. Strength of each concrete mix will be satisfactory if every average of any three consecutive 
compressive-strength tests equals or exceeds specified compressive strength and no 
compressive-strength test value falls below specified compressive strength by more than 500 
psi (3.4 MPa). 

E. Test results shall be reported in writing to Architect, Structural Engineer, concrete producer, and 
Contractor within 48 hours of testing.  Reports of compressive-strength tests shall contain 
Project identification name and number, date of concrete placement, name of concrete testing 
and inspecting agency, location of concrete batch in Work, design compressive strength at 28 
days, concrete mix proportions and materials, compressive breaking strength, and type of break 
for both 7-and 28-day tests. 

F. Nondestructive Testing:  Impact hammer, sonoscope, or other nondestructive device may be 
permitted by Structural Engineer but will not be used as sole basis for approval or rejection of 
concrete. 

G. Additional Tests:  Testing and inspecting agency shall make additional tests of concrete when 
test results indicate that slump, air entrainment, compressive strengths, or other requirements 
have not been met, as directed by Structural Engineer.  Testing and inspecting agency may 
conduct tests to determine adequacy of concrete by cored cylinders complying with ASTM C 42 
or by other methods as directed by Structural Engineer. 

END OF SECTION 
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SECTION 03 53 00 

CONCRETE FLOOR TOPPING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Iron-aggregate concrete floor topping. 

1.2 SUBMITTALS 

A. General:  Refer to Division 02 “Submittal Register” for all required submissions of this 
specification section.  All required submissions of this specification section are to be submitted 
for review in one all-inclusive submission.  Partial or incomplete submissions will be rejected.  A 
single all-inclusive submission per this specification section is required to allow a complete and 
concise review of the requested submittal content. 

B. Product Data:  For each type of product indicated. 

C. Field quality-control test reports. 

D. Product Test Reports:  Based on evaluation of comprehensive tests performed by manufacturer 
and witnessed by a qualified testing agency, for concrete floor toppings. 

1.3 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  An independent agency qualified according to ASTM C 1077 
and ASTM E 329 for testing indicated, as documented according to ASTM E 548. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Deliver materials in original packages and containers, with seals unbroken, bearing 
manufacturer's labels indicating brand name and directions for storage, mixing with other 
components, and application. 

B. Store materials to comply with manufacturer's written instructions to prevent deterioration from 
moisture or other detrimental effects. 

1.5 PROJECT CONDITIONS 

A. Environmental Limitations:  Comply with manufacturer's written instructions for substrate 
temperature and moisture content, ambient temperature and humidity, ventilation, and other 
conditions affecting concrete floor topping performance. 

1. Place concrete floor topping only when ambient temperature and temperature of base 
slabs are between 50 and 86 deg F (10 and 30 deg C). 

B. Close areas to traffic during topping application and, after application, for time period 
recommended in writing by manufacturer. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Available Products:  Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, the following: 

1. Iron-Aggregate Concrete Floor Topping: 

a. Anti-Hydro International, Inc.; A-H Irontop. 
b. Conspec Marketing & Manufacturing Co., Inc.; Conplate Floor Topping. 
c. Metalcrete Industries; Metalcrete. 

2.2 CONCRETE FLOOR TOPPINGS 

A. Iron-Aggregate Concrete Floor Topping:  Factory-prepared and dry-packaged mixture of graded 
iron aggregate, portland cement, plasticizers, and other admixtures to which only water needs 
to be added at Project site. 

1. Compressive Strength (28 Days):  10,000 psi (69 MPa) ASTM C 109/C 109M. 

2.3 CURING MATERIALS 

A. Evaporation Retarder:  Waterborne, monomolecular film forming; manufactured for application 
to fresh concrete. 

B. Clear, Waterborne, Membrane-Forming Curing Compound:  ASTM C 309, Type 1, Class B, 25 
percent solids content, minimum. 

2.4 RELATED MATERIALS 

A. Semirigid Joint Filler:  Two-component, semirigid, 100 percent solids, epoxy resin with a Type A 
Shore durometer hardness of 80 per ASTM D 2240. 

B. Joint-Filler Strips:  ASTM D 1751, asphalt-saturated cellulosic fiber or ASTM D 1752, cork or 
self-expanding cork. 

C. Epoxy Adhesive:  ASTM C 881, Type V, two-component epoxy resin, capable of humid curing 
and bonding to damp surfaces, of class and grade to suit requirements. 

2.5 MIXING 

A. Floor Topping:  Mix concrete floor topping materials and water in appropriate drum-type batch 
machine mixer or truck mixer according to manufacturer's written instructions. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, with Installer present, for conditions affecting performance of concrete floor 
topping. 

B. Verify that base slabs are visibly dry and free of moisture.  Test for capillary moisture by the 
plastic sheet method according to ASTM D 4263. 
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C. Proceed with application only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Existing Concrete:  Remove existing surface treatments and deteriorated and unsound 
concrete.  Mechanically abrade base slabs to produce a heavily scarified surface profile with an 
amplitude of 1/4 inch (6 mm.) 

1. Prepare and clean existing base slabs according to concrete floor topping manufacturer's 
written instructions.  Fill voids, cracks, and cavities in base slabs. 

2. Mechanically remove contaminants from existing concrete that might impair bond of floor 
topping. 

3. Saw cut contraction and construction joints in existing concrete to a depth of 1/2 inch (13 
mm) and fill with semirigid joint filler. 

4. To both sides of joint edges and at perimeter of existing base slab mechanically remove 
a 4-inch- (100-mm-) wide and 0- to 1-inch (0- to 25-mm-) deep, tapered wedge of 
concrete and retexture surface or install concrete nails in manufacturer's recommended 
staggered pattern. 

B. Install joint-filler strips where topping abuts vertical surfaces, such as column pedestals, 
foundation walls, grade beams, and other locations, as indicated. 

1. Extend joint-filler strips full width and depth of joint, terminating flush with topping surface, 
unless otherwise indicated. 

2. Terminate full-width, joint-filler strips 1/2 inch (13 mm) below topping surface where joint 
sealants, specified in Division 07 Section "Joint Sealants," are indicated. 

3. Install joint-filler strips in lengths as long as practicable.  Where more than one length is 
required, lace or clip sections together. 

3.3 FLOOR TOPPING APPLICATION 

A. Start floor topping application in presence of manufacturer's technical representative. 

B. Existing Concrete:  Apply epoxy-bonding adhesive, mixed according to manufacturer's written 
instructions, and scrub into dry base slabs to a thickness of 1/16 to 1/8 inch (1.6 to 3 mm), 
without puddling.  Place floor topping while adhesive is still tacky. 

C. Place concrete floor topping continuously in a single layer, tamping and consolidating to achieve 
tight contact with bonding surface.  Do not permit cold joints or seams to develop within pour 
strip. 

1. Screed surface with a straightedge and strike off to correct elevations. 
2. Slope surfaces uniformly where indicated. 
3. Begin initial floating using bull floats to form a uniform and open-textured surface plane 

free of humps or hollows. 

D. Finishing:  Consolidate surface with power-driven floats as soon as concrete floor topping can 
support equipment and operator.  Restraighten, cut down high spots, and fill low spots.  Repeat 
float passes and restraightening until concrete floor topping surface has a uniform, smooth, 
granular texture. 

1. Hard Trowel Finish:  After floating surface, apply first trowel finish and consolidate 
concrete floor topping by power-driven trowel without allowing blisters to develop.  
Continue troweling passes and restraighten until surface is smooth and uniform in 
texture. 
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a. Finish surfaces to specified overall values of flatness, F(F) 25; and levelness, 
F(L) 20; with minimum local values of flatness, F(F) 17; and levelness, F(L) 15, 
and measure within 24 hours according to ASTM E 1155 (ASTM E 1155M) for a 
randomly trafficked floor surface. 

b. Finish and measure surface so gap at any point between surface and an unleveled 
freestanding 10-foot- (3-m-) long straightedge, resting on 2 high spots and placed 
anywhere on the surface, does not exceed 1/4 inch (6 mm). 

E. Construction Joints:  Construct joints true to line with faces perpendicular to surface plane of 
concrete floor topping, at locations indicated or as approved by Architect. 

1. Coat face of construction joint with epoxy adhesive at locations where concrete floor 
topping is placed against hardened or partially hardened concrete floor topping. 

F. Contraction Joints:  Form weakened-plane contraction joints with power saws equipped with 
shatterproof abrasive or diamond-rimmed blades.  Cut 1/8-inch- (3-mm-) wide joints into 
concrete floor topping when cutting action will not tear, abrade, or otherwise damage surface 
and before random contraction cracks develop. 

1. Form joints in concrete floor topping over contraction joints in base slabs, unless 
otherwise indicated. 

2. Construct contraction joints for a depth equal to one-half of concrete floor topping 
thickness, but not less than 1/2 inch (13 mm) deep. 

3.4 PROTECTING AND CURING 

A. General:  Protect freshly placed concrete floor topping from premature drying and excessive 
cold or hot temperatures. 

B. Evaporation Retarder:  Apply evaporation retarder to concrete floor topping surfaces in hot, dry, 
or windy conditions before and during finishing operations.  Apply according to manufacturer's 
written instructions after placing, screeding, and bull floating or darbying floor topping, but 
before float finishing. 

C. Begin curing immediately after finishing concrete floor topping.  Cure by one or a combination of 
the following methods, according to concrete floor topping manufacturer's written instructions: 

1. Curing Compound:  Apply uniformly in two coats in continuous operations by power spray 
or roller according to manufacturer's written instructions.  Recoat areas subjected to 
heavy rainfall within three hours after initial application.  Maintain continuity of coating 
and repair damage during curing period. 

3.5 JOINT FILLING 

A. Prepare and clean contraction joints and install semirigid joint filler, according to manufacturer's 
written instructions, once topping has fully cured. 

B. Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave contact 
faces of joint clean and dry. 

C. Install semirigid joint filler full depth of contraction joints.  Overfill joint and trim semirigid joint 
filler flush with top of joint after hardening. 
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3.6 REPAIRS 

A. Defective Topping:  Repair and patch defective concrete floor topping areas, including areas 
that have not bonded to concrete substrate. 

3.7 FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified independent testing and inspecting agency to perform field 
tests and inspections and prepare test reports. 

B. Testing Services:  Testing and inspecting of completed applications of concrete floor toppings 
shall take place in successive stages, in areas of extent and using methods as follows: 

1. Sample Sets:  At point of placement, a set of 3 molded-cube samples shall be taken from 
the topping mix for the first 1000 sq. ft. (93 sq. m), plus 1 set of samples for each 
subsequent 5000 sq. ft. (464 sq. m) of topping, or fraction thereof, but not less than 6 
samples for each day's placement.  Samples shall be tested according to 
ASTM C 109/C 109M for compliance with compressive-strength requirements. 

2. Concrete floor topping shall be tested for delamination by dragging a steel chain over the 
surface. 

3. Concrete floor topping shall be tested for compliance with surface flatness and levelness 
tolerances. 

C. Remove and replace applications of concrete floor topping where test results indicate that it 
does not comply with specified requirements. 

D. Additional testing and inspecting, at Contractor's expense, will be performed to determine 
compliance of replaced or additional work with specified requirements. 

END OF SECTION 
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SECTION 06 10 00 

ROUGH CARPENTRY 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Wood blocking and nailers. 
2. Plywood backing panels. 

1.2 DEFINITIONS 

A. Dimension Lumber:  Lumber of 2 inches nominal (38 mm actual) or greater but less than 5 
inches nominal (114 mm actual) in least dimension. 

1.3 SUBMITTALS (Not Used) 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Stack lumber flat with spacers between each bundle to provide air circulation.  Provide for air 
circulation around stacks and under coverings. 

PART 2 - PRODUCTS 

2.1 WOOD PRODUCTS, GENERAL 

A. Lumber:  DOC PS 20 and applicable rules of grading agencies indicated.  If no grading agency 
is indicated, provide lumber that complies with the applicable rules of any rules-writing agency 
certified by the ALSC Board of Review.  Provide lumber graded by an agency certified by the 
ALSC Board of Review to inspect and grade lumber under the rules indicated. 

1. Factory mark each piece of lumber with grade stamp of grading agency. 
2. Where nominal sizes are indicated, provide actual sizes required by DOC PS 20 for 

moisture content specified.  Where actual sizes are indicated, they are minimum dressed 
sizes for dry lumber. 

3. Provide dressed lumber, S4S, unless otherwise indicated. 

2.2 FIRE-RETARDANT-TREATED MATERIALS 

A. General:  Comply with performance requirements in AWPA C20 (lumber) and AWPA C27 
(plywood). 

1. Use Interior Type A, unless otherwise indicated. 

B. Identify fire-retardant-treated wood with appropriate classification marking of testing and 
inspecting agency acceptable to authorities having jurisdiction. 

C. Application:  Treat all interior rough carpentry, unless otherwise indicated. 

1. Concealed blocking. 
2. Plywood backing panels. 



The Living World Sewer Improvements - St. Louis Zoo 

 

February 24, 2016  Page - 2 

 

2.3 MISCELLANEOUS LUMBER 

A. General:  Provide miscellaneous lumber indicated and lumber for support or attachment of other 
construction, including the following: 

1. Blocking. 

B. For items of dimension lumber size, provide Construction or No. 2 grade lumber with 19 percent 
maximum moisture content of any species. 

C. For blocking and nailers used for attachment of other construction, select and cut lumber to 
eliminate knots and other defects that will interfere with attachment of other work. 

2.4 PLYWOOD BACKING PANELS 

A. Telephone and Electrical Equipment Backing Panels:  DOC PS 1, Exposure 1, C-D 
Plugged, fire-retardant treated, in thickness indicated or, if not indicated, not less than 1/2-inch 
(13-mm) nominal thickness. 

2.5 FASTENERS 

A. General:  Provide fasteners of size and type indicated that comply with requirements specified 
in this Article for material and manufacture. 

1. Where rough carpentry is exposed to weather, in ground contact, pressure-preservative 
treated, or in area of high relative humidity, provide fasteners with hot-dip zinc coating 
complying with ASTM A 153/A 153M. 

B. Nails, Brads, and Staples:  ASTM F 1667. 

C. Wood Screws:  ASME B18.6.1. 

D. Lag Bolts:  ASME B18.2.1 (ASME B18.2.3.8M). 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Set rough carpentry to required levels and lines, with members plumb, true to line, cut, and 
fitted.  Fit rough carpentry to other construction; scribe and cope as needed for accurate fit.  
Locate nailers, blocking, and similar supports to comply with requirements for attaching other 
construction. 

B. Do not splice structural members between supports, unless otherwise indicated. 

C. Provide blocking and framing as indicated and as required to support facing materials, fixtures, 
specialty items, and trim. 

D. Sort and select lumber so that natural characteristics will not interfere with installation or with 
fastening other materials to lumber.  Do not use materials with defects that interfere with 
function of member or pieces that are too small to use with minimum number of joints or 
optimum joint arrangement. 

E. Securely attach rough carpentry work to substrate by anchoring and fastening as indicated, 
complying with the following: 
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1. Table 2304.9.1, "Fastening Schedule," in ICC's International Building Code. 

F. Select fasteners of size that will not fully penetrate members where opposite side will be 
exposed to view or will receive finish materials.  Make tight connections between members.  
Install fasteners without splitting wood; do not countersink nail heads, unless otherwise 
indicated. 

3.2 WOOD BLOCKING, AND NAILER INSTALLATION 

A. Install where indicated and where required for attaching other work.  Form to shapes indicated 
and cut as required for true line and level of attached work.  Coordinate locations with other 
work involved. 

B. Attach items to substrates to support applied loading.  Recess bolts and nuts flush with 
surfaces, unless otherwise indicated. 

END OF SECTION 



THIS PAGE LEFT INTENTIONALLY BLANK 
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SECTION 07 92 00 

JOINT SEALANTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Silicone joint sealants. 
2. Urethane joint sealants. 
3. Latex joint sealants. 

1.2 SUBMITTALS 

A. General:  Refer to Division 02 “Submittal Register” for all required submissions of this 
specification section.  All required submissions of this specification section are to be submitted 
for review in one all-inclusive submission.  Partial or incomplete submissions will be rejected.  A 
single all-inclusive submission per this specification section is required to allow a complete and 
concise review of the requested submittal content. 

B. Product Data:  For each joint-sealant product indicated. 

C. Samples for Initial Selection:  Manufacturer's color charts consisting of strips of cured sealants 
showing the full range of colors available for each product exposed to view. 

1.3 QUALITY ASSURANCE 

A. Installer Qualifications:  Manufacturer's authorized representative who is trained and approved 
for installation of units required for this Project. 

B. Source Limitations:  Obtain each kind of joint sealant from single source from single 
manufacturer. 

1.4 PROJECT CONDITIONS 

A. Do not proceed with installation of joint sealants under the following conditions: 

1. When ambient and substrate temperature conditions are outside limits permitted by joint-
sealant manufacturer or are below 40 deg F (5 deg C). 

2. When joint substrates are wet. 
3. Where joint widths are less than those allowed by joint-sealant manufacturer for 

applications indicated. 
4. Where contaminants capable of interfering with adhesion have not yet been removed 

from joint substrates. 

PART 2 - PRODUCTS 

2.1 MATERIALS, GENERAL 

A. Compatibility:  Provide joint sealants, backings, and other related materials that are compatible 
with one another and with joint substrates under conditions of service and application, as 
demonstrated by joint-sealant manufacturer, based on testing and field experience. 
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B. VOC Content of Interior Sealants:  Provide sealants and sealant primers for use inside the 
weatherproofing system that comply with the following limits for VOC content when calculated 
according to 40 CFR 59, Part 59, Subpart D (EPA Method 24): 

1. Architectural Sealants:  250 g/L. 
2. Sealant Primers for Nonporous Substrates:  250 g/L. 
3. Sealant Primers for Porous Substrates:  775 g/L. 

C. Stain-Test-Response Characteristics:  Where sealants are specified to be nonstaining 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. Colors of Exposed Joint Sealants:  As selected by Architect from manufacturer's full range. 

2.2 SILICONE JOINT SEALANTS 

A. Mildew-Resistant, Single-Component, Nonsag, Neutral-Curing Silicone Joint Sealant:  
ASTM C 920, Type S, Grade NS, Class 25, for Use NT. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Pecora Corporation; 898. 

2.3 LATEX JOINT SEALANTS 

A. Latex Joint Sealant:  Acrylic latex or siliconized acrylic latex, ASTM C 834, Type OP, Grade NF. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Bostik, Inc.; Chem-Calk 600. 
b. Pecora Corporation; AC-20+. 
c. Tremco Incorporated; Tremflex 834. 

2.4 JOINT SEALANT BACKING 

A. General:  Provide sealant backings of material 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 Backings:  ASTM C 1330, Type C (closed-cell material with a surface skin), 
and of size and density to control sealant depth and otherwise contribute to producing optimum 
sealant performance. 

C. Bond-Breaker Tape:  Polyethylene tape or other plastic tape recommended by sealant 
manufacturer for preventing sealant from adhering to rigid, inflexible joint-filler materials or joint 
surfaces at back of joint.  Provide self-adhesive tape where applicable. 

2.5 MISCELLANEOUS MATERIALS 

A. Primer:  Material recommended by joint-sealant manufacturer where required for adhesion of 
sealant to joint substrates indicated, as determined from preconstruction joint-sealant-substrate 
tests and field tests. 
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B. Cleaners for Nonporous Surfaces:  Chemical cleaners acceptable to manufacturers of sealants 
and sealant backing materials, free of oily residues or other substances capable of staining or 
harming joint substrates and adjacent nonporous surfaces in any way, and formulated to 
promote optimum adhesion of sealants to joint substrates. 

C. Masking Tape:  Nonstaining, nonabsorbent material compatible with joint sealants and surfaces 
adjacent to joints. 

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. 

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

3.2 PREPARATION 

A. Surface Cleaning of Joints:  Clean out joints immediately before installing joint sealants to 
comply with joint-sealant manufacturer's written instructions and the following requirements: 

1. Remove all foreign material from joint substrates that could interfere with adhesion of 
joint sealant, including dust, paints (except for permanent, protective coatings tested and 
approved for sealant adhesion and compatibility by sealant manufacturer), old joint 
sealants, oil, grease, waterproofing, water repellents, water, surface dirt, and frost. 

2. Clean porous joint substrate surfaces by brushing, grinding, mechanical abrading, or a 
combination of these methods to produce a clean, sound substrate capable of developing 
optimum bond with joint sealants.  Remove loose particles remaining after cleaning 
operations above by vacuuming or blowing out joints with oil-free compressed air.  
Porous joint substrates include the following: 

a. Concrete. 
b. Masonry. 
c. Unglazed surfaces of ceramic tile. 

3. Clean nonporous joint substrate surfaces with chemical cleaners or other means that do 
not stain, harm substrates, or leave residues capable of interfering with adhesion of joint 
sealants.  Nonporous joint substrates include the following: 

a. Metal. 
b. Glass. 
c. Glazed surfaces of ceramic tile. 

B. Joint Priming:  Prime joint substrates where recommended by joint-sealant manufacturer or as 
indicated by preconstruction joint-sealant-substrate tests or prior experience.  Apply primer to 
comply with joint-sealant manufacturer's written instructions.  Confine primers to areas of joint-
sealant bond; do not allow spillage or migration onto adjoining surfaces. 

C. Masking Tape:  Use masking tape where required to prevent contact of sealant or primer with 
adjoining surfaces that otherwise would be permanently stained or damaged by such contact or 
by cleaning methods required to remove sealant smears.  Remove tape immediately after 
tooling without disturbing joint seal. 
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3.3 INSTALLATION OF JOINT SEALANTS 

A. General:  Comply with joint-sealant manufacturer's written installation instructions for products 
and applications indicated, unless more stringent requirements apply. 

B. Sealant Installation Standard:  Comply with recommendations in ASTM C 1193 for use of joint 
sealants as applicable to materials, applications, and conditions indicated. 

C. Install sealant backings of kind indicated to support sealants during application and at position 
required to produce cross-sectional shapes and depths of installed sealants relative to joint 
widths that allow optimum sealant movement capability. 

1. Do not leave gaps between ends of sealant backings. 
2. Do not stretch, twist, puncture, or tear sealant backings. 
3. Remove absorbent sealant backings that have become wet before sealant application 

and replace them with dry materials. 

D. Install bond-breaker tape behind sealants where sealant backings are not used between 
sealants and backs of joints. 

E. Install sealants using proven techniques that comply with the following and at the same time 
backings are installed: 

1. Place sealants so they directly contact and fully wet joint substrates. 
2. Completely fill recesses in each joint configuration. 
3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow 

optimum sealant movement capability. 

F. Tooling of Nonsag Sealants:  Immediately after sealant application and before skinning or 
curing begins, tool sealants according to requirements specified in subparagraphs below to form 
smooth, uniform beads of configuration indicated; to eliminate air pockets; and to ensure 
contact and adhesion of sealant with sides of joint. 

1. Remove excess sealant from surfaces adjacent to joints. 
2. Use tooling agents that are approved in writing by sealant manufacturer and that do not 

discolor sealants or adjacent surfaces. 
3. Provide concave joint profile per Figure 8A in ASTM C 1193, unless otherwise indicated. 

3.4 CLEANING 

A. Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by 
methods and with cleaning materials approved in writing by manufacturers of joint sealants and 
of products in which joints occur. 

3.5 PROTECTION 

A. Protect joint sealants during and after curing period from contact with contaminating substances 
and from damage resulting from construction operations or other causes so sealants are without 
deterioration or damage at time of Substantial Completion.  If, despite such protection, damage 
or deterioration occurs, cut out and remove damaged or deteriorated joint sealants immediately 
so installations with repaired areas are indistinguishable from original work. 

3.6 JOINT-SEALANT SCHEDULE 

A. Joint-Sealant Application:  Exterior joints in vertical surfaces and horizontal nontraffic surfaces. 
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1. Joint Locations: 

a. Perimeter joints between materials listed above and frames of doors, windows and 
louvers. 

2. Urethane Joint Sealant:  Single component, nonsag, Class 100/50 
3. Joint-Sealant Color:  Match wall color. 

B. Joint-Sealant Application:  Interior joints in vertical surfaces and horizontal non-traffic surfaces. 

1. Joint Locations: 

a. Perimeter joints of exterior openings where indicated. 
b. Vertical joints on exposed surfaces of interior unit masonry. 
c. Perimeter joints between interior wall surfaces and frames of interior doors and 

windows. 

2. Joint Sealant:  Latex. 
3. Joint-Sealant Color:  Match wall color. 

C. Joint-Sealant Application:  Mildew-resistant interior joints in vertical surfaces and horizontal non-
traffic surfaces. 

1. Joint Sealant Location: 

a. Joints between plumbing fixtures and adjoining walls, floors, and counters. 

2. Joint Sealant:  Mildew resistant, single component, nonsag, neutral curing, Silicone. 
3. Joint-Sealant Color:  Match color of floor or wall. 

END OF SECTION 
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SECTION 09 29 00 

GYPSUM BOARD 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Interior gypsum board. 
2. Tile backing panels. 

B. Related Sections include the following: 
1. Division 09 painting Sections for primers applied to gypsum board surfaces. 

1.2 SUBMITTALS 

A. General:  All required submissions of this specification section are to be submitted for review in 
one all-inclusive submission.  Partial or incomplete submissions will be rejected.  A single all-
inclusive submission per this specification section is required to allow a complete and concise 
review of the requested submittal content. 

B. Product Data:  For each type of product indicated. 

1.3 QUALITY ASSURANCE 

A. Fire-Resistance-Rated Assemblies:  For fire-resistance-rated assemblies, provide materials and 
construction identical to those tested in assembly indicated according to ASTM E 119 by an 
independent testing agency. 

B. STC-Rated Assemblies:  For STC-rated assemblies, provide materials and construction 
identical to those tested in assembly indicated according to ASTM E 90 and classified according 
to ASTM E 413 by an independent testing agency. 

1.4 STORAGE AND HANDLING 

A. Store materials inside under cover and keep them dry and protected against damage from 
weather, condensation, direct sunlight, construction traffic, and other causes.  Stack panels flat 
to prevent sagging. 

1.5 PROJECT CONDITIONS 

A. Environmental Limitations:  Comply with ASTM C 840 requirements or gypsum board 
manufacturer's written recommendations, whichever are more stringent. 

B. Do not install interior products until installation areas are enclosed and conditioned. 

C. Do not install panels that are wet, those that are moisture damaged, and those that are mold 
damaged. 

1. Indications that panels are wet or moisture damaged include, but are not limited to, 
discoloration, sagging, or irregular shape. 

2. Indications that panels are mold damaged include, but are not limited to, fuzzy or 
splotchy surface contamination and discoloration. 
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PART 2 - PRODUCTS 

2.1 PANELS, GENERAL 

A. Size:  Provide in maximum lengths and widths available that will minimize joints in each area 
and that correspond with support system indicated. 

2.2 INTERIOR GYPSUM BOARD 

A. General:  Complying with ASTM C 36/C 36M or ASTM C 1396/C 1396M, as applicable to type 
of gypsum board indicated and whichever is more stringent. 

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

a. G-P Gypsum. 
b. National Gypsum Company. 
c. USG Corporation. 

B. Moisture- and Mold-Resistant Type:  With moisture- and mold-resistant core and surfaces. 

1. Core:  5/8 inch (15.9 mm), Type X. 
2. Long Edges:  Tapered. 
3. Type X:  All gypsum board shall be USG-Sheetrock MOLD TOUGH, Firecode X or 

equivalent. 

2.3 TILE BACKING PANELS 

A. Water-Resistant Gypsum Backing Board:  ASTM C 630/C 630M or ASTM C 1396/C 1396M. 

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

a. G-P Gypsum. 
b. National Gypsum Company. 
c. USG Corporation. 

2. Core:  5/8 inch (15.9 mm), Type X. 

B. Glass-Mat, Water-Resistant Backing Board: 

1. Complying with ASTM C 1178/C 1178M. 

a. Product:  Subject to compliance with requirements, provide "DensShield Tile 
Guard" by G-P Gypsum. 

2. Complying with ASTM C1177/C 1177M. 

a. Product:  Subject to compliance with requirements, provide "DensArmor Plus 
Interior Guard" by G-P Gypsum. 

3. Core:  5/8 inch (15.9 mm), Type X. 
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2.4 TRIM ACCESSORIES 

A. Interior Trim:  ASTM C 1047. 

1. Material:  Galvanized or aluminum-coated steel sheet or rolled zinc. 
2. Shapes: 

a. Cornerbead. 
b. LC-Bead:  J-shaped; exposed long flange receives joint compound. 
c. Expansion (control) joint. 

2.5 JOINT TREATMENT MATERIALS 

A. General:  Comply with ASTM C 475/C 475M. 

B. Joint Tape: 

1. Interior Gypsum Wallboard:  Paper. 
2. Tile Backing Panels:  As recommended by panel manufacturer. 

C. Joint Compound for Interior Gypsum Wallboard:  For each coat use formulation that is 
compatible with other compounds applied on previous or for successive coats. 

1. Prefilling:  At open joints and damaged surface areas, use setting-type taping compound. 
2. Embedding and First Coat:  For embedding tape and first coat on joints, fasteners, and 

trim flanges, use drying-type, all-purpose compound. 
3. Fill Coat:  For second coat, use drying-type, all-purpose compound. 
4. Finish Coat:  For third coat, use drying-type, all-purpose compound. 
5. Skim Coat:  For final coat of Level 5 finish, use drying-type, all-purpose compound or 

high-build interior coating product designed for application by airless sprayer and to be 
used instead of skim coat to produce Level 5 finish. 

D. Joint Compound for Tile Backing Panels: 

1. Water-Resistant Gypsum Backing Board:  Use setting-type taping compound and setting-
type, sandable topping compound. 

2. Glass-Mat, Water-Resistant Backing Panel:  As recommended by backing panel 
manufacturer. 

2.6 AUXILIARY MATERIALS 

A. General:  Provide auxiliary materials that comply with referenced installation standards and 
manufacturer's written recommendations. 

B. Steel Drill Screws:  ASTM C 1002, unless otherwise indicated. 

1. Use screws complying with ASTM C 954 for fastening panels to steel members from 
0.033 to 0.112 inch (0.84 to 2.84 mm) thick. 

C. Sound Attenuation Blankets:  ASTM C 665, Type I (blankets without membrane facing) 
produced by combining thermosetting resins with mineral fibers manufactured from glass, slag 
wool, or rock wool. 

1. Fire-Resistance-Rated Assemblies:  Comply with mineral-fiber requirements of assembly. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and substrates, with Installer present, and including welded hollow-metal frames 
and framing, for compliance with requirements and other conditions affecting performance. 

B. Examine panels before installation.  Reject panels that are wet, moisture damaged, and mold 
damaged. 

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

3.2 APPLYING AND FINISHING PANELS, GENERAL 

A. Comply with ASTM C 840. 

B. Install ceiling panels across framing to minimize the number of abutting end joints and to avoid 
abutting end joints in central area of each ceiling.  Stagger abutting end joints of adjacent 
panels not less than one framing member. 

C. Install panels with face side out.  Butt panels together for a light contact at edges and ends with 
not more than 1/16 inch (1.5 mm) of open space between panels.  Do not force into place. 

D. Locate edge and end joints over supports, except in ceiling applications where intermediate 
supports or gypsum board back-blocking is provided behind end joints.  Do not place tapered 
edges against cut edges or ends.  Stagger vertical joints on opposite sides of partitions.  Do not 
make joints other than control joints at corners of framed openings. 

E. Form control and expansion joints with space between edges of adjoining gypsum panels. 

F. Cover both faces of support framing with gypsum panels in concealed spaces (above ceilings, 
etc.), except in chases braced internally. 

1. Fit gypsum panels around ducts, pipes, and conduits. 
2. Where partitions intersect structural members projecting below underside of floor/roof 

slabs and decks, cut gypsum panels to fit profile formed by structural members; allow 
1/4- to 3/8-inch- (6.4- to 9.5-mm-) wide joints to install sealant. 

G. Isolate perimeter of gypsum board applied to non-load-bearing partitions at structural 
abutments, except floors.  Provide 1/4- to 1/2-inch- (6.4- to 12.7-mm-) wide spaces at these 
locations, and trim edges with edge trim where edges of panels are exposed.  Seal joints 
between edges and abutting structural surfaces with acoustical sealant. 

H. Attachment to Steel Framing:  Attach panels so leading edge or end of each panel is attached 
to open (unsupported) edges of stud flanges first. 

I. STC-Rated Assemblies:  Seal construction at perimeters, behind control joints, and at openings 
and penetrations with a continuous bead of acoustical sealant.  Install acoustical sealant at both 
faces of partitions at perimeters and through penetrations.  Comply with ASTM C 919 and with 
manufacturer's written recommendations for locating edge trim and closing off sound-flanking 
paths around or through assemblies, including sealing partitions above acoustical ceilings. 

3.3 APPLYING INTERIOR GYPSUM BOARD 

A. Install interior gypsum board in the following locations: 
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1. Type X:  Where required for fire-resistance-rated assembly. 
2. Moisture- and Mold-Resistant Type:  Typical throughout. 

B. Single-Layer Application: 

1. On ceilings, apply gypsum panels before wall/partition board application to greatest 
extent possible and at right angles to framing, unless otherwise indicated. 

2. On partitions/walls, apply gypsum panels vertically (parallel to framing), unless otherwise 
indicated or required by fire-resistance-rated assembly, and minimize end joints. 

a. Stagger abutting end joints not less than one framing member in alternate courses 
of panels. 

3. Fastening Methods:  Apply gypsum panels to supports with steel drill screws. 

3.4 APPLYING TILE BACKING PANELS 

A. Water-Resistant Gypsum Backing Board:  Install at showers, tubs, and where indicated.  Install 
with 1/4-inch (6.4-mm) gap where panels abut other construction or penetrations. 

B. Glass-Mat, Water-Resistant Backing Panel:  Comply with manufacturer's written installation 
instructions and install at showers, tubs, and where indicated.  Install with 1/4-inch (6.4-mm) 
gap where panels abut other construction or penetrations. 

C. Areas Not Subject to Wetting:  Install regular-type gypsum wallboard panels to produce a flat 
surface except at showers, tubs, and other locations indicated to receive water-resistant panels. 

D. Where tile backing panels abut other types of panels in same plane, shim surfaces to produce a 
uniform plane across panel surfaces. 

3.5 INSTALLING TRIM ACCESSORIES 

A. General:  For trim with back flanges intended for fasteners, attach to framing with same 
fasteners used for panels.  Otherwise, attach trim according to manufacturer's written 
instructions. 

B. Control Joints:  Install control joints at locations indicated on Drawings. 

C. Interior Trim:  Install in the following locations: 

1. Cornerbead:  Use at outside corners. 
2. LC-Bead:  Use at exposed panel edges. 

3.6 FINISHING GYPSUM BOARD 

A. General:  Treat gypsum board joints, interior angles, edge trim, control joints, penetrations, 
fastener heads, surface defects, and elsewhere as required to prepare gypsum board surfaces 
for decoration.  Promptly remove residual joint compound from adjacent surfaces. 

B. Prefill open joints and damaged surface areas. 

C. Apply joint tape over gypsum board joints, except those with trim having flanges not intended for 
tape. 
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D. Gypsum Board Finish Levels:  Finish panels to levels indicated below and according to ASTM C 
840: 

1. Level 1:  Ceiling plenum areas, concealed areas, and where indicated. 
2. Level 4:  At panel surfaces that will be exposed to view, unless otherwise indicated and 

receive surface finishes other than gloss. 

a. Primer and its application to surfaces are specified in other Division 09 Sections. 

3. Level 5:  For all surfaces where gloss finish is specified. 

a. Primer and its application to surfaces are specified in other Division 09 Sections.  
Finish is specified. 

E. Glass-Mat, Water-Resistant Backing Panels:  Finish according to manufacturer's written 
instructions. 

3.7 PROTECTION 

A. Protect installed products from damage from weather, condensation, direct sunlight, 
construction, and other causes during remainder of the construction period. 

B. Remove and replace panels that are wet, moisture damaged, and mold damaged. 

1. Indications that panels are wet or moisture damaged include, but are not limited to, 
discoloration, sagging, or irregular shape. 

2. Indications that panels are mold damaged include, but are not limited to, fuzzy or 
splotchy surface contamination and discoloration. 

END OF SECTION 
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SECTION 09 65 16 

RESILIENT SHEET FLOORING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes linoleum sheet flooring. 

1.2 SUBMITTALS 

A. General: Refer to “Submittal Register” for all required submissions of this specification section. 
All required submissions of this specification section are to be submitted for review in one all-
inclusive submission. Partial or incomplete submissions will be rejected. A single all-inclusive 
submission per this specification section is required to allow a complete and concise review of 
the requested submittal content. 

B. Product Data:  For each type of product. 

C. Samples for Verification:  In manufacturer's standard size, but not less than 6-by-9-inch (150-
by-230-mm) sections of each different color and pattern of resilient sheet flooring required. 

1.3 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For each type of resilient sheet flooring to include in maintenance manuals. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  A qualified installer who employs workers for this Project who are 
competent in techniques required by manufacturer for resilient sheet flooring installation and 
seaming method indicated. 

1. Engage an installer who employs workers for this Project who are trained or certified by 
resilient sheet flooring manufacturer for installation techniques required. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Store resilient sheet flooring and installation materials in dry spaces protected from the weather, 
with ambient temperatures maintained within range recommended by manufacturer, but not less 
than 50 deg F (10 deg C) or more than 90 deg F (32 deg C).  Store rolls upright. 

1.6 FIELD CONDITIONS 

A. Maintain ambient temperatures within range recommended by manufacturer, but not less than 
70 deg F (21 deg C) or more than 85 deg F (29 deg C), in spaces to receive resilient sheet 
flooring 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 deg F (13 deg C) or more than 95 deg F 
(35 deg C). 
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C. Close spaces to traffic during linoleum sheet flooring installation. 

D. Close spaces to traffic for 48 hours after linoleum sheet flooring installation. 

E. Install linoleum sheet flooring after other finishing operations, including painting, have been 
completed. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Fire-Test-Response Characteristics:  For linoleum sheet flooring, as determined by testing 
identical products according to ASTM E 648 or NFPA 253 by a qualified testing agency. 

1. Critical Radiant Flux Classification:  Class I, not less than 0.45 W/sq. cm. 

2.2 UNBACKED RUBBER SHEET FLOORING  

A. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

1. Armstrong, Marmorette Linoleum 

B. Product Standard:  ASTM F 1859. 

C. Wearing Surface:  Smooth. 

D. Sheet Width:  6.5 feet. 

E. Seamless-Installation Method:  Heat welded. 

F. Colors and Patterns:  As indicated on drawings. 

2.3 INSTALLATION MATERIALS 

A. Trowelable Leveling and Patching Compounds:  Latex-modified, portland cement based or 
blended hydraulic-cement-based formulation provided or approved by linoleum sheet flooring 
manufacturer for applications indicated. 

B. Moisture Barrier: Recommended by flooring and adhesive manufacturers to suit linoleum sheet 
flooring and substrate conditions indicated. 

C. Adhesives:  Water-resistant type recommended by flooring and adhesive manufacturers to suit 
linoleum sheet flooring and substrate conditions indicated. 

1. Adhesives shall have a VOC content of 50 g/L or less. 

D. Seamless-Installation Accessories: 

1. Heat-Welding Bead:  Manufacturer's solid-strand product for heat welding seams. 

a. Color:  Match flooring. 
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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 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 linoleum sheet flooring. 

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

3.2 PREPARATION 

A. Prepare substrates according to linoleum sheet flooring manufacturer's written instructions to 
ensure adhesion of linoleum sheet flooring. 

B. Concrete Substrates:  Prepare according to ASTM F 710. 

1. Verify that substrates are dry and free of curing compounds, sealers, and hardeners. 
2. Remove substrate coatings and other substances that are incompatible with adhesives 

and that contain soap, wax, oil, or silicone, using mechanical methods recommended by 
linoleum sheet flooring manufacturer.  Do not use solvents. 

3. Alkalinity and Adhesion Testing:  Perform tests recommended by linoleum sheet flooring 
manufacturer.  Proceed with installation only after substrate alkalinity falls within range on 
pH scale recommended by manufacturer in writing, but not less than 5 or more than 9 
pH. 

4. Moisture Testing:  Proceed with installation only after substrates pass testing according 
to resilient sheet flooring manufacturer's written recommendations, but not less stringent 
than the following: 

a. Perform anhydrous calcium chloride test according to ASTM F 1869.  Proceed with 
installation only after substrates have maximum moisture-vapor-emission rate of 3 
lb of water/1000 sq. ft. (1.36 kg of water/92.9 sq. m) in 24 hours. 

b. Perform relative humidity test using in situ probes according to ASTM F 2170.  
Proceed with installation only after substrates have a maximum 75 percent relative 
humidity level. 

C. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching 
compound; remove bumps and ridges to produce a uniform and smooth substrate. 

D. Do not install linoleum sheet flooring until it is the same temperature as the space where it is to 
be installed. 

1. At least 48 hours in advance of installation, move flooring and installation materials into 
spaces where they will be installed. 

E. Immediately before installation, sweep and vacuum clean substrates to be covered by linoleum 
sheet flooring. 

3.3 LINOLEUM SHEET FLOORING INSTALLATION 

A. Comply with manufacturer's written instructions for installing linoleum sheet flooring. 
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B. Unroll linoleum sheet flooring and allow it to stabilize before cutting and fitting. 

C. Lay out linoleum sheet flooring as follows: 

1. Maintain uniformity of flooring direction. 
2. Minimize number of seams; place seams in inconspicuous and low-traffic areas, at least 

6 inches (152 mm) away from parallel joints in flooring substrates. 
3. Match edges of flooring for color shading at seams. 
4. Avoid cross seams. 

D. Scribe and cut linoleum sheet flooring to butt neatly and tightly to vertical surfaces, permanent 
fixtures, and built-in furniture including cabinets, pipes, outlets, and door frames. 

E. Extend linoleum sheet flooring into toe spaces, door reveals, closets, and similar openings. 

F. Maintain reference markers, holes, and openings that are in place or marked for future cutting 
by repeating on linoleum sheet flooring as marked on substrates.  Use chalk or other 
nonpermanent marking device. 

G. Install linoleum sheet flooring on covers for telephone and electrical ducts and similar items in 
installation areas.  Maintain overall continuity of color and pattern between pieces of flooring 
installed on covers and adjoining flooring.  Tightly adhere flooring edges to substrates that abut 
covers and to cover perimeters. 

H. Adhere resilient sheet flooring to substrates using a full spread of adhesive applied to substrate 
to produce a completed installation without open cracks, voids, raising and puckering at joints, 
telegraphing of adhesive spreader marks, and other surface imperfections. 

I. Seamless Installation: 

1. Heat-Welded Seams:  Comply with ASTM F 1516.  Rout joints and heat weld with 
welding bead to permanently fuse sections into a seamless flooring.  Prepare, weld, and 
finish seams to produce surfaces flush with adjoining flooring surfaces. 

3.4 CLEANING AND PROTECTION 

A. Comply with manufacturer's written instructions for cleaning and protecting linoleum sheet 
flooring. 

B. Perform the following operations immediately after completing linoleum sheet flooring 
installation: 

1. Remove adhesive and other blemishes from surfaces. 
2. Sweep and vacuum surfaces thoroughly. 
3. Damp-mop surfaces to remove marks and soil. 

C. Protect linoleum sheet flooring from mars, marks, indentations, and other damage from 
construction operations and placement of equipment and fixtures during remainder of 
construction period. 

D. Cover linoleum sheet flooring until Substantial Completion. 

END OF SECTION 
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SECTION 09 91 23 

INTERIOR PAINTING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes surface preparation and the application of paint systems on the following 
interior substrates: 

1. Steel. 
2. Gypsum board. 

B. Related Requirements: 

1. Division 09 painting Sections for high-performance and special-use coatings. 

1.2 DEFINITIONS 

A. Gloss Level 1:  Not more than 5 units at 60 degrees and 10 units at 85 degrees, according to 
ASTM D 523. 

B. Gloss Level 2:  Not more than 10 units at 60 degrees and 10 to 35 units at 85 degrees, 
according to ASTM D 523. 

C. Gloss Level 3:  10 to 25 units at 60 degrees and 10 to 35 units at 85 degrees, according to 
ASTM D 523. 

D. Gloss Level 4:  20 to 35 units at 60 degrees and not less than 35 units at 85 degrees, according 
to ASTM D 523. 

E. Gloss Level 5:  35 to 70 units at 60 degrees, according to ASTM D 523. 

F. Gloss Level 6:  70 to 85 units at 60 degrees, according to ASTM D 523. 

G. Gloss Level 7:  More than 85 units at 60 degrees, according to ASTM D 523. 

1.3 SUBMITTALS 

A. General:  Refer to Division 02 “Submittal Register” for all required submissions of this 
specification section.  All required submissions of this specification section are to be submitted 
for review in one all-inclusive submission.  Partial or incomplete submissions will be rejected.  A 
single all-inclusive submission per this specification section is required to allow a complete and 
concise review of the requested submittal content. 

B. Product Data:  For each type of product.  Include preparation requirements and application 
instructions. 

C. Samples for Verification:  For each type of paint system and in each color and gloss of topcoat. 

1. Submit Samples on rigid backing, 8 inches (200 mm) square. 
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1.4 DELIVERY, STORAGE, AND HANDLING 

A. Store materials not in use in tightly covered containers in well-ventilated areas with ambient 
temperatures continuously maintained at not less than 45 deg F (7 deg C). 

1. Maintain containers in clean condition, free of foreign materials and residue. 
2. Remove rags and waste from storage areas daily. 

1.5 FIELD CONDITIONS 

A. Apply paints only when temperature of surfaces to be painted and ambient air temperatures are 
between 50 and 95 deg F (10 and 35 deg C). 

B. Do not apply paints when relative humidity exceeds 85 percent; at temperatures less than 5 
deg F (3 deg C) above the dew point; or to damp or wet surfaces. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

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

1. Sherwin-Williams Company (The). 
2. Benjamin Moore & Co. 
3. Scuffmaster Architectural Finishes. 

B. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to products listed in other Part 2 articles 
for the paint category indicated. 

C. Match existing. 

2.2 PAINT, GENERAL 

A. MPI Standards:  Provide products that comply with MPI standards indicated and that are listed 
in its "MPI Approved Products List." 

B. Material Compatibility: 

1. Provide materials for use within each paint system that are compatible with one another 
and substrates indicated, under conditions of service and application as demonstrated by 
manufacturer, based on testing and field experience. 

2. For each coat in a paint system, provide products recommended in writing by 
manufacturers of topcoat for use in paint system and on substrate indicated. 

C. VOC Content:  Products shall comply with VOC limits of authorities having jurisdiction and, for 
interior paints and coatings applied at Project site, the following VOC limits, exclusive of 
colorants added to a tint base, when calculated according to 40 CFR 59, Subpart D (EPA 
Method 24). 

1. Flat Paints and Coatings:  50 g/L. 
2. Nonflat Paints and Coatings:  150 g/L. 
3. Dry-Fog Coatings:  400 g/L. 
4. Primers, Sealers, and Undercoaters:  200 g/L. 
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5. Anticorrosive and Antirust Paints Applied to Ferrous Metals:  250 g/L. 
6. Zinc-Rich Industrial Maintenance Primers:  340 g/L. 
7. Pretreatment Wash Primers:  420 g/L. 
8. Floor Coatings:  100 g/L. 
9. Shellacs, Clear:  730 g/L. 
10. Shellacs, Pigmented:  550 g/L. 

D. Colors:  As indicated in a color schedule. 

1. 30 percent of surface area will be painted with deep tones. 

2.3 PRIMERS/SEALERS 

A. Primer Sealer, Interior, Institutional Low Odor/VOC:  MPI #149. 

1. S-W ProMar 200 Latex Eg-Shel, B20W2200 Series 

2.4 WATER-BASED PAINTS 

A. Latex, Interior, Institutional Low Odor/VOC, (Gloss Level 3):  MPI #145. 

1. SW ProMar 200 Latex Eg-Shel, B20W2200 Series (4 mils wet, 1.6 mils dry per coat). 

B. Latex, Interior, Institutional Low Odor/VOC, Semi-Gloss (Gloss Level 4):  MPI #43. 

1. SW ProMar 200 Latex Gloss, B21W200 Series. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Applicator present, for compliance with requirements 
for maximum moisture content and other conditions affecting performance of the Work. 

B. Maximum Moisture Content of Substrates:  When measured with an electronic moisture meter 
as follows: 

1. Concrete:  12 percent. 
2. Masonry (Clay and CMU):  12 percent. 
3. Wood:  15 percent. 
4. Gypsum Board:  12 percent. 
5. Plaster:  12 percent. 

C. Gypsum Board Substrates:  Verify that finishing compound is sanded smooth. 

D. Verify suitability of substrates, including surface conditions and compatibility with existing 
finishes and primers. 

E. Proceed with coating application only after unsatisfactory conditions have been corrected. 

1. Application of coating indicates acceptance of surfaces and conditions. 
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3.2 PREPARATION 

A. Comply with manufacturer's written instructions and recommendations in "MPI Manual" 
applicable to substrates indicated. 

B. Remove hardware, covers, plates, and similar items already in place that are removable and 
are not to be painted.  If removal is impractical or impossible because of size or weight of item, 
provide surface-applied protection before surface preparation and painting. 

1. After completing painting operations, use workers skilled in the trades involved to reinstall 
items that were removed.  Remove surface-applied protection if any. 

2. Do not paint over labels of independent testing agencies or equipment name, 
identification, performance rating, or nomenclature plates. 

C. Clean substrates of substances that could impair bond of paints, including dust, dirt, oil, grease, 
and incompatible paints and encapsulants. 

1. Remove incompatible primers and reprime substrate with compatible primers or apply tie 
coat as required to produce paint systems indicated. 

3.3 APPLICATION 

A. Apply paints according to manufacturer's written instructions and to recommendations in "MPI 
Manual." 

1. Use applicators and techniques suited for paint and substrate indicated. 
2. Paint surfaces behind movable equipment and furniture same as similar exposed 

surfaces.  Before final installation, paint surfaces behind permanently fixed equipment or 
furniture with prime coat only. 

3. Paint front and backsides of access panels, removable or hinged covers, and similar 
hinged items to match exposed surfaces. 

4. Do not paint over labels of independent testing agencies or equipment name, 
identification, performance rating, or nomenclature plates. 

5. Primers specified in painting schedules may be omitted on items that are factory primed 
or factory finished if acceptable to topcoat manufacturers. 

B. Tint each undercoat a lighter shade to facilitate identification of each coat if multiple coats of 
same material are to be applied.  Tint undercoats to match color of topcoat, but provide 
sufficient difference in shade of undercoats to distinguish each separate coat. 

C. If undercoats or other conditions show through topcoat, apply additional coats until cured film 
has a uniform paint finish, color, and appearance. 

D. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks, 
roller tracking, runs, sags, ropiness, or other surface imperfections.  Cut in sharp lines and color 
breaks. 

3.4 CLEANING AND PROTECTION 

A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from 
Project site. 

B. After completing paint application, clean spattered surfaces.  Remove spattered paints by 
washing, scraping, or other methods.  Do not scratch or damage adjacent finished surfaces. 
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C. Protect work of other trades against damage from paint application.  Correct damage to work of 
other trades by cleaning, repairing, replacing, and refinishing, as approved by Architect, and 
leave in an undamaged condition. 

D. At completion of construction activities of other trades, touch up and restore damaged or 
defaced painted surfaces. 

3.5 INTERIOR PAINTING SCHEDULE 

A. Steel Substrates: 

1. Alkyd System: 

a. Prime Coat:  Primer, alkyd, quick dry, for metal, MPI #76. 

B. Gypsum Board Substrates: 

1. Institutional Low-Odor/VOC Latex System: 

a. Prime Coat:  Primer sealer, interior, institutional low odor/VOC, MPI #149. 
b. Intermediate Coat:  Latex, interior, institutional low odor/VOC, matching topcoat, 

MPI #145. 
c. Topcoat:  Latex, interior, institutional low odor/VOC, (Gloss Level 3), MPI #145. 

END OF SECTION 
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SECTION 220100 

BASIC PLUMBING REQUIREMENTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of Contract, including General and Supplementary Conditions 
and Division 01 Specification Sections, apply to this and the other sections of Division 22. 

1.2 SUMMARY 

A. This Section includes general administrative and procedural requirements for plumbing 
installations. The following administrative and procedural requirements are included in this 
Section to expand the requirements specified in Division 01: 

1. Submittals. 
2. Material and Equipment Selection. 
3. Record documents. 
4. Maintenance manuals. 

1.3 SUBMITTALS 

A. General: Follow the procedures specified in Division 01. In addition to the requirements 
specified in Division 01, comply with the following: 

1. PDF-format electronic submissions are preferred. 
2. For printed submissions, increase by two (2) the quantity of copies required by Division 

01 for submittals. 
3. Submit line-by-line specification verification for equipment other than the “basis of design” 

as further described in the following article “Material and Equipment Selection”. 

B. Submittals are not necessarily requested for all products covered in the specifications. Submit 
only the data requested under the submittals portion of each specification section. Non-
requested submittals will not be processed or reviewed. Non-requirement of submittals, when 
so noted, is not to be construed as an allowance for substitutions and does not relieve the 
Contractor from full compliance with the plans and specifications. Any deviation from specified 
items is considered a substitution. If the Contractor desires to use other than specified items, 
then a formal request for substitution must be submitted in accordance with the methods and 
times indicated in these specifications. 

C. Comply with each individual Division 22 Section for additional submittal requirements. 

1.4 REFERENCED STANDARDS 

A. 2009 Uniform Plumbing Code, and local amendments thereto. 

B. ASHRAE Standard 90.1, Energy Efficiency Design of New Buildings Except Low-Rose 
Residential Buildings. 

1.5 MATERIAL AND EQUIPMENT SELECTION 

A. Product Options: The specification of each item of major mechanical equipment required for the 
project may include a list of manufacturers, with one “basis of design” manufacturer, type, and 
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model identified by virtue of their listing in the equipment schedule on the Drawings. Where 
several manufacturers in addition to the “basis of design” manufacturer are listed in the 
specifications, it shall be understood that the words “or approved equal by” are implied to 
precede each of the other manufacturer’s names. 

1. The manufacturers other than the “basis of design” may be furnished at the contractor’s 
option in lieu of the “basis of design” product, provided that the selected manufacturer’s 
product is equal in all material and functional respects. In addition to submittal 
requirements that may be specified in this section, submit a line-by-line written 
verification of the applicable specification section(s) identifying compliance with or 
variations from the specified features, materials, performance, capacities, weight, size, 
durability, energy consumption and efficiency, warranty, and visual impact (if exposed to 
view by other than maintenance persons). The burden of proof of manufacturer/product 
equality is on the contractor. 

2. Where a product is not scheduled on the drawings and, therefore, where no “basis of 
design” is indicated, selection among all of the listed manufacturers and products is at the 
contractor’s option, subject to the requirements of the Contract Documents. 

3. Products of manufacturers not listed in the Contract Documents are considered 
Substitutions and are not permitted, except as provided under the General and 
Supplementary Conditions and Division 01 Specifications. Full compliance with Division 
01 section “Product Substitutions” is mandatory for acceptance of products or 
manufacturers not listed. 

B. Listing of a manufacturer does not imply approval of that manufacturer’s standard product or 
products. Rather, listing of a manufacturer indicates only a general acceptance of that 
manufacturer’s name and reputation. Final approval is subject to full compliance with these 
Contract Documents. 

C. Model numbers identified on the Drawings notwithstanding, all equipment must comply with the 
requirements of these Contract Documents. Do not assume that a manufacturer’s standard 
product is acceptable as is. For example, one or more custom modifications, custom colors or 
finishes, manufacturer’s options, and/or accessories may be required to meet the specified 
requirements. 

D. Where drawings indicate sizes, profiles, connections, and dimensional requirements of material 
and equipment, these are based on the “basis of design” manufacturer, type and model 
indicated. In the event that equipment of power, dimensions, capacities, layout, connections, 
and/or ratings differing from the “basis of design” are selected by the contractor and approved 
by the Owner’s representative, any necessary adjustments are the contractor’s responsibility. 
All connecting mechanical and electrical services, circuit breakers, conduit, motors, bases, pipe 
and duct sizes, pipe and duct layout, and the like shall be adjusted by the contractor to suit the 
equipment provided. No additional costs will be approved for these changes. Should revisions 
to the design because of contractor’s selection of manufacturer, type, or model other than the 
“basis of design” require additional review and/or redesign by an Architect or Engineer, the 
contractor shall reimburse the Owner for Owner’s added professional fee expenses. 

E. Where two or more materials are listed in the “Part 2 – Products” subsection of any Division 22 
section, do not assume that the selection of materials is the contractor’s option. Refer to “Part 3 
– Execution” subsection of that same Division 22 section for an explanation of which specific 
material(s) shall be used for which specific application(s). For example, Part 2 may list several 
types and grades of piping, and Part 3 will describe which type and grade of pipe to use for a 
given application.  
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1.6 RECORD DOCUMENTS 

A. Prepare record documents in accordance with the requirements in Division 01. In addition to the 
requirements specified in Division 01, indicate the following installed conditions: 

1. Mains and branches of piping systems, with valves and control devices located and 
numbered, concealed unions located, and with items requiring maintenance located (i.e., 
traps, strainers, expansion compensators, tanks, etc.). Indicate actual inverts and 
horizontal locations of all underground piping.  

2. Valve location diagrams, complete with valve tag chart. Refer to Division 22d Section 
“Basic Mechanical Materials and Methods.” 

3. Equipment locations (exposed and concealed), dimensioned from prominent building 
lines. 

4. Approved substitutions, Contract Modifications, and actual equipment and materials 
installed. 

5. Contract Modifications, actual equipment and materials installed. 

1.7 MAINTENANCE MANUALS 

A. Prepare maintenance manuals in accordance with Division 01. In addition to the requirements 
specified in Division 01, include the following information for equipment items: 

1. Description of function, normal operating characteristics and limitations, performance 
curves, engineering data and tests, and complete nomenclature and commercial 
numbers of replacement parts. 

2. Manufacturer's printed operating procedures to include start-up, break-in, and routine and 
normal operating instructions; regulation, control, stopping, shutdown, and emergency 
instructions; and summer and winter operating instructions. 

3. Maintenance procedures for routine preventative maintenance and troubleshooting; 
disassembly, repair, and reassembly; aligning and adjusting instructions. 

4. Servicing instructions and lubrication charts and schedules. 
5. Facsimiles or photo copies are not allowed as submittals for operating and maintenance 

manuals. Submittals for operating and maintenance manuals must be on original 
manufacturer printed stock. 

PART 2 - PRODUCTS (NOT APPLICABLE) 

PART 3 - EXECUTION 

3.1 GENERAL INSTALLATION 

A. Protect stored on-site or installed absorptive materials from moisture damage. Materials directly 
exposed to moisture via precipitation, water leaks, or condensation shall be removed from the 
jobsite and replaced. 

END OF SECTION 
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SECTION 220500 

BASIC PLUMBING MATERIALS AND METHODS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

B. Section 220100 “Basic Plumbing Requirements” applies to the work of this Section as if fully 
repeated herein. 

1.2 SUMMARY 

A. This Section includes the following basic plumbing materials and methods to complement other 
Division 22 Sections: 

1. Materials and installation instructions common to plumbing systems. 
2. Pipe joining materials and methods. 
3. Escutcheons. 
4. Selective Demolition. 
5. Cutting and patching. 

B. Pipe and pipe fitting materials are specified in individual Division 22 piping system Sections. 

1.3 DEFINITIONS 

A. Finished Spaces: Spaces other than mechanical and electrical equipment rooms, furred spaces, 
pipe and duct shafts, unheated spaces immediately below roof, spaces above ceilings, 
unexcavated spaces, crawl spaces, and tunnels. 

B. Exposed, Interior Installations: Exposed to view indoors. Examples include finished occupied 
spaces and mechanical equipment rooms. 

C. Exposd, Exterior Installations: Exposed to view outdoors or subject to outdoor ambient 
temperatures and weather conditions. Examples include rooftop locations. 

D. Concealed, Interior Installations: Concealed from view and protected from physical contact by 
building occupants. Examples include above ceilings and in duct shafts. 

E. Concealed, Exterior Installations: Concealed from view and protected from weather conditions 
and physical contact by building occupants, but subject to outdoor ambient temperatures. 
Examples include installations within unheated shelters. 

F. The following abbreviations are used throughout Division 22 Specification Sections: 

1. ABS: Acrylonitrile-butadiene-styrene plastic. 
2. CPVC: Chlorinated polyvinyl chloride plastic. 
3. CR: Chlorosulfonated polyethylene synthetic rubber. 
4. EPDM: Ethylene propylene diene terpolymer rubber. 
5. NBR: Acrylonitrile-butadiene rubber. 
6. NP: Nylon plastic. 
7. PE: Polyethylene plastic. 
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8. PVC: Polyvinyl chloride plastic. 

1.4 SUBMITTALS 

A. Product Data: For dielectric fittings, transition couplings, flexible pipe connectors, plumbing sleeve 
seals, and identification materials and devices. 

B. For each type of penetration firestopping product, submit product data and include design 
designation of qualified testing and inspecting agency 

C. Shop Drawings: Detail fabrication and installation for supports and anchorage for plumbing 
materials and equipment. 

D. Coordination Drawings: For access panel and door locations. 

1.5 QUALITY ASSURANCE 

A. Welding: Qualify welding processes and operators for structural steel according to AWS D1.1 
“Structural Welding Code – Steel.”  

B. Welding: Qualify welding processes and operators for piping according to ASME “Boiler and 
Pressure Vessel Code,” Section IX, “Welding and Brazing Qualifications.” 

1. Comply with provisions of ASME B31 Series “Code for Pressure Piping.” 
2. Certify that each welder has passed AWS qualification tests for the welding processes 

involved and that certification is current. 
3. Contactor shall retain all welding certificates on file and produce them for review upon 

request by the Owner and/or Owner’s representative. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver pipes and tubes with factory-applied end caps. Maintain end caps through shipping, 
storage, and handling to prevent pipe end damage and prevent entrance of dirt, debris, and 
moisture. 

B. Protect stored pipes and tubes from moisture and dirt. Elevate above grade. Do not exceed 
structural capacity of floor or roof, if stored thereupon. 

C. Protect flanges, fittings, and piping specialties from moisture and dirt. 

D. Store plastic pipes protected from direct sunlight. Support to prevent sagging and bending. 

E. Deliver products to the project properly identified with names, model numbers, types, grades, 
compliance labels, and other information needed for identification. 

1.7 SEQUENCING AND SCHEDULING 

A. Coordinate plumbing equipment installation with other building components. 

B. Arrange for pipe spaces, chases, slots, and openings in building structure during progress of 
construction to allow for plumbing installations. 

C. Coordinate installation of required supporting devices and set sleeves in poured-in-place concrete 
and other structural components, as they are constructed. 
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D. Sequence, coordinate, and integrate installations of plumbing materials and equipment for 
efficient flow of the Work. Coordinate installation of large equipment requiring positioning before 
closing in building. 

E. Coordinate connection of plumbing systems with exterior underground and overhead utilities and 
services. Comply with requirements of governing regulations, franchised service companies, and 
controlling agencies. 

F. Coordinate installation of identifying devices after completing covering and painting, if devices are 
applied to surfaces. Install identifying devices before installing acoustical ceilings and similar 
concealment. 

G. Coordinate connection of electrical services. 

PART 2 - PRODUCTS 

2.1 PIPE AND PIPE FITTINGS 

A. Refer to individual Division 22 piping Sections for pipe and fitting materials and joining methods. 

2.2 JOINING MATERIALS 

A. Refer to individual Division 22 piping Sections for special joining materials not listed below. 

B. Solder Filler Metals: ASTM B32 lead-free alloys. Include water-flushable flux according to ASTM 
B813. 

C. Brazing Filler Metals: AWS A5.8, BCuP Series, copper-phosphorus alloys for general-duty 
brazing, unless otherwise indicated; and AWS A5.8, BAg1, silver alloy for refrigerant piping, 
unless otherwise indicated. 

D. Solvent Cements: Manufacturer’s standard solvent cements for the following: 

1. PVC Piping: ASTM D2564. Include primer according to ASTM F656. 

2.3 ESCUTCHEONS 

A. General: Manufactured wall and ceiling escutcheons and floor plates, with an ID to closely fit 
around pipe, tube, and insulation of insulated piping and an OD that completely covers opening. 

B. One-Piece, Deep-Pattern Type: Deep-drawn, box-shaped brass with polished chrome-plated 
finish. 

C. One-Piece, Cast-Brass Type: With set screw and polished chrome-plated finish. 

D. One-Piece, Stamped-Steel Type: With spring clips and chrome-plated finish. 

E. One-Piece, Floor-Plate Type: Cast-iron floor plate. 

PART 3 - EXECUTION 

3.1 GENERAL PLUMBING INSTALLATION REQUIREMENTS 

A. Verify all dimensions by field measurements. 
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B. Where mounting heights are not detailed or dimensioned, install systems, materials, and 
equipment to provide the maximum headroom possible. 

C. Install systems, materials, and equipment to conform with approved submittal data. Conform to 
arrangements indicated by the Contract Documents, recognizing that portions of the Work are 
shown only in diagrammatic form. Where coordination requirements conflict with individual 
system requirements, refer conflict to the Architect. 

D. Install systems, materials, and equipment level and plumb, parallel and perpendicular to other 
building systems and components, where installed exposed in finished spaces. 

3.2 PIPING SYSTEM INSTALLATION REQUIREMENTS 

A. General: Install piping as described below, unless piping Sections specify otherwise. Individual 
Division 22 piping Sections specify unique piping installation requirements. 

B. General Locations and Arrangements: Drawing plans, schematics, 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. 

C. Install components with pressure rating equal to or greater than system operating pressure. 

D. Install piping at indicated slope, and free of sags and bends. 

E. Install piping tight to slabs, beams, joists, columns, walls, and other building elements. Allow 
sufficient space above removable ceiling panels to allow for ceiling panel removal. Install piping 
to allow application of insulation plus 1-inch clearance around insulation. 

F. Install fittings for changes in direction and branch connections. Install couplings according to 
manufacturer’s written instructions. 

G. Install piping in concealed interior and exterior locations, except in equipment rooms and service 
areas. Install exposed interior and exterior piping at right angles or parallel to building walls. 
Diagonal runs are prohibited, unless otherwise indicated. 

H. Electrical Equipment Spaces: Route piping to avoid passing through transformer vaults and 
electrical equipment spaces and enclosures. 

3.3 PIPING JOINING REQUIREMENTS 

A. Piping Joint Construction: Join pipe and fittings as follows and as specifically required in individual 
piping specification Sections. 

B. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe. 

C. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly. 

D. Soldered Joints: Apply ASTM B813, water-flushable flux, unless otherwise indicated, to tube end. 
Construct joints according to ASTM B828 or CDA’s “Copper Tube Handbook,” using lead-free 
solder alloy complying with ASTM B32. 

E. Plastic Piping Solvent-Cement Joints: Clean and dry joining surfaces by wiping with clean cloth 
or paper towels. Join pipe and fittings according to the following: 
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1. Comply with ASTM F402 for safe-handling practice of cleaners, primers, and solvent 
cements. 

2. PVC Pressure Piping: ASTM D2672. 
3. PVC Nonpressure Piping: ASTM D2855. 

F. Piping Connections: Make connections according to the following, unless otherwise indicated. 

1. Install unions, in piping 2-inch NPS (DN50) and smaller, adjacent to each valve and at final 
connection to each piece of equipment with 2-inch NPS (DN50) or smaller threaded pipe 
connection. 

2. Install flanges, in piping 2½-inch NPS (DN65) and larger, adjacent to flanged valves and 
at final connection to each piece of equipment with flanged pipe connection. 

3. Dry Piping Systems: Install dielectric unions and flanges to connect piping materials of 
dissimilar metals. 

4. Wet Piping Systems: Install dielectric coupling and nipple fittings to connect piping 
materials of dissimilar metals. 

3.4 PIPE-PENETRATION INSTALLATION REQUIREMENTS 

A. Install escutcheons for new piping penetrations of walls, ceilings, and floors according to the 
following: 

1. Piping with Fitting or Sleeve Protruding from Wall: One-piece, deep-pattern type. 
2. Chrome-Plated Piping: One-piece, cast-brass type with polished chrome-plated finish. 
3. Insulated Piping: One-piece, stamped-steel type with spring clips. 
4. Uninsulated Piping in Finished Spaces: One-piece, cast-brass type with polished chrome-

plated finish. 
5. Uninsulated Piping in Unfinished Spaces: One-piece, cast-brass type. 
6. Uninsulated Piping at Floor Penetrations in Equipment Rooms: One-piece, floor-plate type. 

B. Install escutcheons for existing piping penetrations of new walls, ceilings, and floors. Match type, 
material, and finish as specified for new piping, except that split-casting or split-plate type will be 
accepted in lieu of one-piece. 

C. Sleeves are not required for core-drilled holes. 

3.5 SELECTIVE DEMOLITION 

A. Disconnect, demolish, and remove plumbing work as indicated on the Drawings, and as required 
for installation of new work shown.  

B. Remove accessible work in its entirety. Repair cut surfaces to match adjacent surfaces. Abandon 
in place embedded or buried work, unless noted otherwise. 

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 with same or 
compatible piping material. 

3. Equipment to Be Removed: Disconnect and cap services and remove equipment. 

C. Removal: Unless otherwise indicated, remove demolished pipe, and equipment from the Project 
site. Handle and dispose of in accordance with National, State, and Local regulations. 

1. Remove/Re-install: Remove, store, clean, reinstall, reconnect, and make operational all 
work indicated for removal and re-install. 
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2. Salvage: Remove and deliver to Owner all work indicated for salvage. 

D. Refer to Division 01 Sections “Selective Demolition” and/or “Selective Structure Demolition” for 
additional requirements. 

3.6 CUTTING AND PATCHING 

A. General: Employ skilled workmen to perform cutting and patching. Proceed with cutting and 
patching at the earliest feasible time and complete without delay. Perform cutting and patching in 
accordance with the following: 

B. Protection of Installed Work: During cutting and patching operations, protect adjacent 
installations. 

C. Perform cutting, fitting, and patching of plumbing equipment and materials required to: 

1. Uncover Work to provide for installation of ill-timed Work. 
2. Remove and replace defective Work. 
3. Remove and replace Work not conforming to requirements of the Contract Documents. 
4. Install equipment and materials in existing structures. 

D. Cut, remove and legally dispose of selected plumbing equipment, components, and materials as 
indicated, including but not limited to removal of plumbing piping, pumps, and other plumbing 
items made obsolete by the new Work. 

E. Cut, channel, chase, and drill floors, walls, partitions, ceilings, and other surfaces necessary for 
plumbing installations. Perform cutting by skilled mechanics of trades involved. 

F. Protect the structure, furnishings, finishes, and adjacent materials not indicated or scheduled to 
be removed. 

G. Provide and maintain temporary partitions or dust barriers adequate to prevent the spread of dust 
and dirt to adjacent areas. 

H. Repair cut surfaces to match adjacent installations. 

I. Repair any building insulation or building fireproofing materials, whether new or existing, that are 
removed or scraped away in order to make a plumbing installation, so as to maintain an equivalent 
insulation or fire rating as existed without said plumbing installation. 

J. Refer to Division 01 Sections “Execution” and/or “Cutting and Patching” for additional 
requirements. 

END OF SECTION 
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SECTION 221316 

SANITARY WASTE AND VENT PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Pipe, tube, and fittings. 
2. Specialty pipe fittings. 

1.3 PERFORMANCE REQUIREMENTS 

A. Components and installation shall be capable of withstanding the following minimum working 
pressure unless otherwise indicated: 

1. Soil, Waste, and Vent Piping: 10-foot head of water. 

B. Seismic Performance: Soil, waste, and vent piping and support and installation shall withstand 
the effects of earthquake motions determined according to ASCE/SEI. 

1.4 SUBMITTALS 

A. Product Data: For each type of product indicated. 

B. Shop Drawings: For sovent drainage system. Include plans, elevations, sections, and details. 

1.5 INFORMATIONAL SUBMITTALS 

A. Seismic Qualification Certificates: For waste and vent piping, accessories, and components, 
from manufacturer. 

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

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

B. Field quality-control reports. 

1.6 QUALITY ASSURANCE 

A. Piping materials shall bear label, stamp, or other markings of specified testing agency. 

B. Comply with NSF/ANSI 14, "Plastics Piping Systems Components and Related Materials," for 
plastic piping components. Include marking with "NSF-dwv" for plastic drain, waste, and vent 
piping and "NSF-sewer" for plastic sewer piping. 
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1.7 PROJECT CONDITIONS 

A. Interruption of Existing Sanitary Waste Service: Do not interrupt service to facilities occupied 
by Owner or others unless permitted under the following conditions and then only after 
arranging to provide temporary service according to requirements indicated: 

1. Notify Architect and Owner no fewer than two weeks in advance of proposed interruption 
of sanitary waste service. 

2. Do not proceed with interruption of sanitary waste service without Architect's and Owner's 
written permission. 

PART 2 - PRODUCTS 

2.1 PIPING MATERIALS 

A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting 
materials, and joining methods for specific services, service locations, and pipe sizes. 

2.2 HUB-AND-SPIGOT, CAST-IRON SOIL PIPE AND FITTINGS 

A. Pipe and Fittings: ASTM A 74, Service class. 

B. Gaskets: ASTM C 564, rubber. 

C. Calking Materials: ASTM B 29, pure lead and oakum or hemp fiber. 

2.3 HUBLESS, CAST-IRON SOIL PIPE AND FITTINGS 

A. Pipe and Fittings: ASTM A 888 or CISPI 301. 

B. Sovent Stack Fittings: ASME B16.45 or ASSE 1043, hubless, cast-iron aerator and deaerator 
drainage fittings. 

C. CISPI, Hubless-Piping Couplings: 

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

a. ANACO-Husky. 
b. Dallas Specialty & Mfg. Co. 
c. Fernco Inc. 
d. Matco-Norca, Inc. 
e. MIFAB, Inc. 
f. Mission Rubber Company; a division of MCP Industries, Inc. 
g. Stant. 
h. Tyler Pipe. 

2. Standards: ASTM C 1277 and CISPI 310. 
3. Description: Stainless-steel corrugated shield with stainless-steel bands and tightening 

devices; and ASTM C 564, rubber sleeve with integral, center pipe stop. 

D. Cast-Iron, Hubless-Piping Couplings: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 
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a. MG Piping Products Company. 
b. Or equal. 

2. Standard: ASTM C 1277. 
3. Description: Two-piece ASTM A 48/A 48M, cast-iron housing; stainless-steel bolts and 

nuts; and ASTM C 564, rubber sleeve with integral, center pipe stop. 

2.4 PVC PIPE AND FITTINGS 

A. Solid-Wall PVC Pipe: ASTM D 2665, drain, waste, and vent. 

B. PVC Socket Fittings: ASTM D 2665, made to ASTM D 3311, drain, waste, and vent patterns 
and to fit Schedule 40 pipe. 

C. Adhesive Primer: ASTM F 656. 

1. Adhesive primer shall have a VOC content of 550 g/L or less when calculated according 
to 40 CFR 59, Subpart D (EPA Method 24). 

2. Adhesive primer shall comply with the testing and product requirements of the California 
Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers." 

D. Solvent Cement: ASTM D 2564. 

1. PVC solvent cement shall have a VOC content of 510 g/L or less when calculated 
according to 40 CFR 59, Subpart D (EPA Method 24). 

2. Solvent cement shall comply with the testing and product requirements of the California 
Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers." 

2.5 SPECIALTY PIPE FITTINGS 

A. Transition Couplings: 

1. General Requirements: Fitting or device for joining piping with small differences in OD's 
or of different materials. Include end connections same size as and compatible with pipes 
to be joined. 

2. Fitting-Type Transition Couplings: Manufactured piping coupling or specified piping 
system fitting. 

3. Unshielded, Nonpressure Transition Couplings: 

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

1) Dallas Specialty & Mfg. Co. 
2) Fernco Inc. 
3) Mission Rubber Company; a division of MCP Industries, Inc. 
4) Plastic Oddities; a division of Diverse Corporate Technologies, Inc. 

b. Standard: ASTM C 1173. 
c. Description: Elastomeric, sleeve-type, reducing or transition pattern. Include shear 

ring and corrosion-resistant-metal tension band and tightening mechanism on each 
end. 

d. Sleeve Materials: 
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1) For Cast-Iron Soil Pipes: ASTM C 564, rubber. 
2) For Plastic Pipes: ASTM F 477, elastomeric seal or ASTM D 5926, PVC. 
3) For Dissimilar Pipes: ASTM D 5926, PVC or other material compatible with 

pipe materials being joined. 

4. Shielded, Nonpressure Transition Couplings: 

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

1) Cascade Waterworks Mfg. Co. 
2) Mission Rubber Company; a division of MCP Industries, Inc. 

b. Standard: ASTM C 1460. 
c. Description: Elastomeric or rubber sleeve with full-length, corrosion-resistant outer 

shield and corrosion-resistant-metal tension band and tightening mechanism on 
each end. 

PART 3 - EXECUTION 

3.1 PIPING INSTALLATION 

A. Drawing plans, schematics, 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. 

B. Install piping in concealed locations unless otherwise indicated and except in equipment 
rooms and service areas. 

C. Install piping indicated to be exposed and piping in equipment rooms and service areas at 
right angles or parallel to building walls. Diagonal runs are prohibited unless specifically 
indicated otherwise. 

D. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal. 

E. Install piping to permit valve servicing. 

F. Install piping at indicated slopes. 

G. Install piping free of sags and bends. 

H. Install fittings for changes in direction and branch connections. 

I. Install piping to allow application of insulation. 

J. Make changes in direction for soil and waste drainage and vent piping using appropriate 
branches, bends, and long-sweep bends. Sanitary tees and short-sweep 1/4 bends may be 
used on vertical stacks if change in direction of flow is from horizontal to vertical. Use long-
turn, double Y-branch and 1/8-bend fittings if two fixtures are installed back to back or side by 
side with common drain pipe. Straight tees, elbows, and crosses may be used on vent lines. 
Do not change direction of flow more than 90 degrees. Use proper size of standard increasers 
and reducers if pipes of different sizes are connected. Reducing size of drainage piping in 
direction of flow is prohibited. 
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K. Lay buried building drainage piping beginning at low point of each system. Install true to 
grades and alignment indicated, with unbroken continuity of invert. Place hub ends of piping 
upstream. Install required gaskets according to manufacturer's written instructions for use of 
lubricants, cements, and other installation requirements. Maintain swab in piping and pull past 
each joint as completed. 

L. Install soil and waste drainage and vent piping at the following minimum slopes unless 
otherwise indicated: 

1. Building Sanitary Drain: 2 percent downward in direction of flow for piping NPS 3 and 
smaller; 1 percent downward in direction of flow for piping NPS 4 and larger. 

2. Horizontal Sanitary Drainage Piping: 2 percent downward in direction of flow. 

M. Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook," 
Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings." 

N. Install aboveground copper tubing according to CDA's "Copper Tube Handbook." 

O. Install aboveground PVC piping according to ASTM D 2665. 

P. Install underground PVC piping according to ASTM D 2321. 

Q. Plumbing Specialties: 

1. Install cleanouts at grade and extend to where building sanitary drains connect to building 
sanitary sewers in sanitary drainage gravity-flow piping. Comply with requirements for 
cleanouts specified in Section 221319 "Sanitary Waste Piping Specialties." 

2. Install drains in sanitary drainage gravity-flow piping. Comply with requirements for drains 
specified in Section 221319 "Sanitary Waste Piping Specialties." 

R. Do not enclose, cover, or put piping into operation until it is inspected and approved by 
authorities having jurisdiction. 

3.2 JOINT CONSTRUCTION 

A. Join hub-and-spigot, cast-iron soil piping with gasket joints according to CISPI's "Cast Iron 
Soil Pipe and Fittings Handbook" for compression joints. 

B. Join hub-and-spigot, cast-iron soil piping with calked joints according to CISPI's "Cast Iron 
Soil Pipe and Fittings Handbook" for lead-and-oakum calked joints. 

C. Join copper tube and fittings with soldered joints according to ASTM B 828. Use ASTM B 813, 
water-flushable, lead-free flux and ASTM B 32, lead-free-alloy solder. 

D. Plastic, Nonpressure-Piping, Solvent-Cement Joints: Clean and dry joining surfaces. Join pipe 
and fittings according to the following: 

1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent 
cements. 

2. ABS Piping: Join according to ASTM D 2235 and ASTM D 2661 Appendixes. 
3. PVC Piping: Join according to ASTM D 2855 and ASTM D 2665 Appendixes. 

3.3 SPECIALTY PIPE FITTING INSTALLATION 

A. Transition Couplings: 
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1. Install transition couplings at joints of piping with small differences in OD's. 
2. In Drainage Piping: Unshielded or Shielded, nonpressure transition couplings. 

3.4 CONNECTIONS 

A. Drawings indicate general arrangement of piping, fittings, and specialties. 

B. Connect soil and waste piping to exterior sanitary sewerage piping. Use transition fitting to join 
dissimilar piping materials. 

C. Connect drainage and vent piping to the following: 

1. Plumbing Fixtures: Connect drainage piping in sizes indicated, but not smaller than 
required by plumbing code. 

2. Plumbing Fixtures and Equipment: Connect atmospheric vent piping in sizes indicated, 
but not smaller than required by authorities having jurisdiction. 

3. Plumbing Specialties: Connect drainage and vent piping in sizes indicated, but not 
smaller than required by plumbing code. 

4. Install test tees (wall cleanouts) in conductors near floor and floor cleanouts with cover 
flush with floor. 

5. Comply with requirements for cleanouts and drains specified in Section 221319 "Sanitary 
Waste Piping Specialties. 

3.5 FIELD QUALITY CONTROL 

A. During installation, notify authorities having jurisdiction at least 24 hours before inspection 
must be made. Perform tests specified below in presence of authorities having jurisdiction. 

1. Roughing-in Inspection: Arrange for inspection of piping before concealing or closing-in 
after roughing-in and before setting fixtures. 

2. Final Inspection: Arrange for final inspection by authorities having jurisdiction to observe 
tests specified below and to ensure compliance with requirements. 

B. Reinspection: If authorities having jurisdiction find that piping will not pass test or inspection, 
make required corrections and arrange for reinspection. 

C. Reports: Prepare inspection reports and have them signed by authorities having jurisdiction. 

D. Test sanitary drainage and vent piping according to procedures of authorities having 
jurisdiction or, in absence of published procedures, as follows: 

1. Test for leaks and defects in new piping and parts of existing piping that have been 
altered, extended, or repaired. If testing is performed in segments, submit separate report 
for each test, complete with diagram of portion of piping tested. 

2. Leave uncovered and unconcealed new, altered, extended, or replaced drainage and 
vent piping until it has been tested and approved. Expose work that was covered or 
concealed before it was tested. 

3. Roughing-in Plumbing Test Procedure: Test drainage and vent piping except outside 
leaders on completion of roughing-in. Close openings in piping system and fill with water 
to point of overflow, but not less than 10-foot head of water. From 15 minutes before 
inspection starts to completion of inspection, water level must not drop. Inspect joints for 
leaks. 

4. Finished Plumbing Test Procedure: After plumbing fixtures have been set and traps filled 
with water, test connections and prove they are gastight and watertight. Plug vent-stack 
openings on roof and building drains where they leave building. Introduce air into piping 
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system equal to pressure of 1-inch wg. Use U-tube or manometer inserted in trap of 
water closet to measure this pressure. Air pressure must remain constant without 
introducing additional air throughout period of inspection. Inspect plumbing fixture 
connections for gas and water leaks. 

5. Repair leaks and defects with new materials and retest piping, or portion thereof, until 
satisfactory results are obtained. 

6. Prepare reports for tests and required corrective action. 

3.6 CLEANING AND PROTECTION 

A. Clean interior of piping. Remove dirt and debris as work progresses. 

B. Protect drains during remainder of construction period to avoid clogging with dirt and debris 
and to prevent damage from traffic and construction work. 

C. Place plugs in ends of uncompleted piping at end of day and when work stops. 

D. Exposed PVC Piping: Protect plumbing vents exposed to sunlight with two coats of water-
based latex paint. 

3.7 PIPING SCHEDULE 

A. Flanges and unions may be used on aboveground pressure piping unless otherwise indicated. 

1. Underground For Basebid Work Area only, soil, waste, and vent piping NPS 5 and 
smaller  shall be any of the following: 

B. Underground For Alternate Bid #1 area only., soil, waste, and vent piping NPS 4 and smaller  
shall be any of the following: 

1. Solid wall PVC pipe, PVC socket fittings, and solvent-cemented joints. 

END OF SECTION 
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SECTION 221319 

SANITARY WASTE PIPING SPECIALTIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Floor Cleanouts. 
2. Grade Cleanouts. 
3. Floor drains. 
4. Through-penetration firestop assemblies. 

1.3 DEFINITIONS 

A. PVC: Polyvinyl chloride plastic. 

1.4 QUALITY ASSURANCE 

A. Drainage piping specialties shall bear label, stamp, or other markings of specified testing 
agency. 

B. Comply with NSF 14, "Plastics Piping Components and Related Materials," for plastic sanitary 
piping specialty components. 

PART 2 - PRODUCTS 

A. Metal Floor Cleanouts (FCO): 

1. ASME A112.36.2M, Cast-Iron Cleanouts: 
2. Standard: ASME A112.36.2M for adjustable housing cast-iron soil pipe with cast-iron 

ferrule heavy-duty, adjustable housing threaded, adjustable housing cleanout. 
3. Size: Same as connected, branch except 5” piping cleanout shall be 4” in size. 
4. Body or Ferrule: Cast iron. 
5. Clamping Device: Not required. 
6. Outlet Connection: Inside caulk or Spigot. 
7. Closure: Brass plug with tapered threads. 
8. Adjustable Housing Material: Cast iron with threads. 
9. Frame and Cover Material and Finish: Nickel-bronze, copper alloy. 
10. Frame and Cover Shape: Round or square. 
11. Top Loading Classification: Heavy Duty. 
12. Riser: ASTM A 74, Service class, cast-iron drainage pipe fitting and riser to cleanout. 

B. Metal Grade Cleanouts (GCO): 

1. Same as FCO above except cleanout shall be installed in a 18” x 18” x 6” thick concrete 
pad flush with pavers. 
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2.2 FLOOR DRAINS 

A. Cast-Iron Floor Drains (FD-1) 

1. Standard: ASME A112.6.3. 
2. Pattern: Floor drain. 
3. Body Material: Gray iron. 
4. Seepage Flange: Not required. 
5. Anchor Flange: Not required. 
6. Clamping Device: Not required. 
7. Outlet: Bottom. 
8. Backwater Valve: Not required. 
9. Top or Strainer Material: Nickel bronze. 
10. Top of Body and Strainer Finish: Nickel bronze. 
11. Top Shape: Square. 
12. Dimensions of Top or Strainer: 8” top. 
13. Top Loading Classification: Heavy Duty. 
14. Funnel: Not required. 
15. Inlet Fitting: Gray iron, with spigot outlet, and trap-seal primer valve connection. 
16. Trap Material: Cast iron. 
17. Trap Pattern: Deep-seal P-trap. 
18. Trap Features: Trap-seal primer valve drain connection. 

2.3 THROUGH-PENETRATION FIRESTOP ASSEMBLIES 

A. Through-Penetration Firestop Assemblies : 

1. Standard: UL 1479 assembly of sleeve and stack fitting with firestopping plug. 
2. Size: Same as connected soil, waste, or vent stack. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install cleanouts where shown on drawings. 

1. Size same as drainage piping up to NPS 4. Use NPS 4 for larger drainage piping unless 
larger cleanout is indicated. 

2. Locate at each change in direction of piping greater than 45 degrees. 
3. Locate at minimum intervals of 50 feet for piping NPS 4 and smaller and 100 feet for 

larger piping. 
4. Locate at base of each vertical soil and waste stack. 

B. For floor cleanouts for piping below floors, install cleanout deck plates with top flush with 
finished floor. 

C. Install floor drains at low points of surface areas to be drained. Set grates of drains flush with 
finished floor, unless otherwise indicated. 

1. Position floor drains for easy access and maintenance. 
2. Install individual traps for floor drains connected to sanitary building drain, unless 

otherwise indicated. 

D. Install deep-seal traps on floor drains and other waste outlets, if indicated. 
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E. Install floor-drain, trap-seal primer fittings on inlet to floor drains that require trap-seal primer 
connection. 

1. Exception: Fitting may be omitted if trap has trap-seal primer connection. 
2. Size: Same as floor drain inlet. 

3.2 CONNECTIONS 

A. Comply with requirements in Section 221316 "Sanitary Waste and Vent Piping" for piping 
installation requirements. Drawings indicate general arrangement of piping, fittings, and 
specialties. 

B. Install piping adjacent to equipment to allow service and maintenance. 

3.3 FIELD QUALITY CONTROL 

A. Tests and Inspections: 

1. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest 
until no leaks exist. 

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

3.4 PROTECTION 

A. Protect drains during remainder of construction period to avoid clogging with dirt or debris and 
to prevent damage from traffic or construction work. 

B. Place plugs in ends of uncompleted piping at end of each day or when work stops. 

END OF SECTION 
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