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SECTION 00 01 02 - PROJECT INFORMATION

PART 1 GENERAL

1.1 PROJECT IDENTIFICATION

A. Project Name: Palo Alto College Hydronic Piping Replacement, located at:

1400 West Villaret Blvd. 

San Antonio , Texas  78224 .

B. Alamo Colleges District, hereinafter referred to as "Alamo Colleges District":  Alamo Colleges
District

1.2 PROJECT DESCRIPTION

A. Refer to Section 01 10 00 - Summary.

1.3 PROCUREMENT TIMETABLE

A. Alamo Colleges District  reserves the right to change the schedule or terminate the entire
procurement process at any time.

1.4 PROCUREMENT DOCUMENTS

A. Availability of Documents:  Complete sets of procurement documents may be obtained:
1. From Alamo Colleges District at link provided by Project Manager.

PART 2 PRODUCTS

NOT USED

PART 3 EXECUTION

NOT USED

END OF SECTION  00 01 02
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SECTION 00 01 03 - PROJECT DIRECTORY

PART 1 GENERAL

1.1 SUMMARY

A. Section Includes:
1. Identification of project team members and their contact information.

1.2 ALAMO COLLEGES DISTRICT:

A. Name: Alamo Colleges District.
1. Address: 2222 North Alamo Street
2. City, State ZIP: San Antonio, Texas 78215.
3. Telephone: __________ .

B. Owner's Designated Representative _______: All correspondence from the Contractor to the
Engineer will be through this party, unless alternate arrangements are mutually agreed upon at
preconstruction meeting.
1. Name: Michael Sanchez, Lockwood Andrews & Newnam, Inc.
2. Telephone: 210-499-5082 .
3. Email: michaelsanchez@lan-inc.com .

1.3 CONSULTANTS:

A. Engineer : Design Professional of Record. All correspondence from the Contractor regarding
construction documents authored by Engineer's consultants will be through this party, unless
alternate arrangements are mutually agreed upon at preconstruction meeting.
1. Company Name: LEAF Engineers

a. Address: 601 Northwest Loop 410,  Suite 400.
b. City, State ZIP: San Antonio, Texas 78216.
c. Telephone: 210-829-0123 .

2. Primary Contact:
a. Name: Cliff Whittingstall .
b. Telephone: 210-892-0123 .
c. Email: cliff.whittingstall@pbk.com .

B. Civil Engineering Consultant:
1. Company Name: Bain Medina Bain .

a. Address: 7073 San Pedro .
b. City, State ZIP: San Antonio, Texas 78216 .
c. Telephone: 210-494-7223 .

2. Primary Contact:
a. Name: Lorena Carter, P.E. .
b. Telephone: 210-494-7223 ext. 275 .
c. Email: LCarter@bmbi.com .

C. Landscape Architecture Consultant:
1. Company Name: Edgeland Group .

a. Address: 601 N.W. Loop 410, Ste. 400 .
b. City, State ZIP: San Antonio, Texas 78216 .
c. Telephone:  713-460-0988 .

2. Primary Contact:
a. Name: Jacob Galles .
b. Telephone: 630-337-0074 .
c. Email: jacob.galles@edgelandgroup.com .

D. Structural Engineering Consultant:
1. Company Name: Kubala Engineering .

a. Address: 11 Greenway Plaza, Suite 1510 .
b. City, State ZIP: Houston, Texas 77046 .

rasanchez
Callout
Delete

rasanchez
Line
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c. Telephone: 800-248-3674 .
2. Primary Contact:

a. Name: John Kubala, P.E. .
b. Telephone: 713-940-3343 .
c. Email: john.kubala@kubalaengineers.com .

PART 2 PRODUCTS

NOT USED

PART 3 EXECUTION

NOT USED

END OF SECTION  00 01 03



LEAF Engineers Palo Alto College Hydronic Piping Replacement 

PBK Project No. 230030  Alamo Colleges District 

  

 00 01 07  

 1   

SECTION 00 01 07 - SEALS PAGE 

 

CIVIL ENGINEER (C) 

COMPANY NAME: BAIN MEDINA BAIN, INC. 

Texas Registered Engineering Firm F-1712. 

Engineer of Record: Lorena Carter, P.E. #116832. 

Address: 7073 San Pedro Avenue. 

City, State ZIP: San Antonio, Texas 78216. 

Telephone Number: 210-494-7223. 

 

 

 

 

LANDSCAPE ARCHITECT (L)  

COMPANY NAME: EDGELAND GROUP  

Registered Landscape Architect: Jacob Galles, R.L.A. #3022. 

Address: 11 Greenway Plaza, 15th Floor. 

City, State ZIP: Houston, Texas 77046. 

Telephone Number: 713-965-0608. 

 

 

  May 3, 2024 

 

MECHANICAL & ELECTRICAL ENGINEER (M E)  

COMPANY NAME: LEAF ENGINEERS. 

Texas Registered Engineering Firm F-18672. 

Engineer of Record: James R. Perron, P.E. #145042. 

Address: 601 NW Loop 410, Suite 400. 

City, State ZIP: San Antonio, Texas 78216. 

Telephone Number: 210-638-7200. 

 

 
 May 3, 2024 

END OF SECTION  00 01 07
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SECTION 00 01 10 - TABLE OF CONTENTS

GENERAL

RESPONSIBILITY

Each section is the responsibility of the discipline indicated by the letter in parenthesis following
the section name as indicated in Section 00 01 07 - Seals Page  with the exception of Sections
provided by Alamo Colleges District  and indiacted with (O).

DIVISION 00 - PROCUREMENT AND CONTRACTING REQUIREMENTS

00 01 01 - Project Manual  (A)

00 01 02 - Project Information  (A)

00 01 03 - Project Directory  (A)

00 01 07 - Seals Page  (A)

00 01 10 - Table of Contents  (A)

00 31 00 - Available Project Information (A)

00 40 11 - Felony Conviction Notification  (A)

00 40 12 - List of Subcontractors (A)

00 40 13 - Affidavit of Non-Discriminatory Employment  (A)

00 40 14 - Affidavit of Non-Asbestos, Lead, and PCB Use  (A)

00 40 17 - Certification of Criminal History Record Information Review by Contractor-
Employer  (A)

00 40 18 - Conflict of Interest Questionnaire  (A)

00 40 20 - Certificate of Interested Parties  (A)

00 45 00 - Selection Criteria and Contractor Information  (A)

00 45 19 - Non-Collusion Affidavit  (A)

00 65 19.16 - Affidavit of Release of Liens Form  (A)

DIVISION 01 - GENERAL CONDITIONS

01 10 00 - Summary (A)

01 21 00 - Allowances  (A)

01 22 00 - Unit Prices (A)

01 23 00 - Alternates (A)

01 25 13 - Product Substitution Procedures (A)

01 25 13.01 - Request for Substitution Form  (A)

01 26 00 - Contract Modification Procedures  (A)

01 29 00 - Payment Procedures  (A)

01 29 73 - Schedule of Values  (A)

01 31 00 - Project Management and Coordination  (A)

01 32 00 - Construction Progress Documentation  (A)

01 32 33 - Photographic Documentation (L)

01 33 00 - Submittal Procedures  (A)

01 35 16 - Alteration Project Procedures  (A)

01 35 43.13 - Environmental Procedures for Hazardous Materials  (A)

01 40 00 - Quality Requirements  (A)

01 42 00 - References  (A)
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01 42 16 - Definitions  (A)

01 45 23 - Testing and Inspecting Services  (A)

01 50 00 - Temporary Facilities and Controls  (A)

01 55 00 - Vehicular Access and Parking  (A)

01 56 00 - Temporary Barriers and Enclosures  (A)

01 57 13 - Temporary Erosion and Sediment Control (A)

01 57 15 - Integrated Pest Management (A)

01 60 00 - Product Requirements (A)

01 73 00 - Execution  (A)

01 73 29 - Cutting and Patching  (A)

01 74 19 - Construction Waste Management and Disposal  (A)

01 77 00 - Closeout Procedures  (A)

01 77 01 - Closeout Form A - Subcontractor's Affidavit of Release of Lien  (A)

01 77 02 - Closeout Form B - Subcontractor Hazardous Material Certificate  (A)

01 77 03 - Closeout Form C - Subcontractor Warranty  (A)

01 78 23 - Operation and Maintenance Data  (A)

01 78 39 - Project Record Documents  (A)

01 79 00 - Demonstration and Training  (A)

01 91 13 - General Commissioning Requirements  (A)

DIVISION 02 - EXISTING CONDITIONS

02 00 00 - Item 103 - Remove Concrete (C)

02 00 00 - Item 104 - Street Excavation (C)

02 41 00 - Demolition (A)

02 41 19 - Selective Demolition (L)

DIVISION 03 - CONCRETE

NOT USED

DIVISION 04 - MASONRY

NOT USED

DIVISION 05 - METALS

NOT USED

DIVISION 06 - WOOD, PLASTICS, AND COMPOSITES

NOT USED

DIVISION 07 - THERMAL AND MOISTURE PROTECTION

NOT USED

DIVISION 08 - OPENINGS

NOT USED

DIVISION 09 - FINISHES

NOT USED

DIVISION 10 - SPECIALTIES

NOT USED
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DIVISION 11 - EQUIPMENT

NOT USED

DIVISION 12 - FURNISHINGS

NOT USED

DIVISION 13 - SPECIAL CONSTRUCTION

NOT USED

DIVISION 14 - CONVEYING EQUIPMENT

NOT USED

DIVISION 21 - FIRE SUPPRESSION

NOT USED

DIVISION 22 - PLUMBING

NOT USED

DIVISION 23 - HEATING, VENTILATING, AND AIR CONDITIONING (HVAC)

23 05 00 - Common Work Results for HVAC (M)

23 05 16 - Expansion Fittings and Loops for HVAC Piping (M)

23 05 19 - Meters and Gauges for HVAC Piping (M)

23 05 23 - General-Duty Valves for HVAC Piping (M)

23 05 29 - Hangers and Supports for HVAC Piping and Equipment (M)

23 05 48 - Vibration and Seismic Controls for HVAC (M)

23 05 53 - Identification for HVAC Piping and Equipment (M)

23 05 93 - Testing, Adjusting, and Balancing for HVAC (M)

23 07 19 - HVAC Piping Insulation (M)

23 08 00 - Commissioning of HVAC (M)

23 21 13 - Hydronic Piping (M)

23 21 16 - Underground Hydronic Piping (M)

23 25 13 - Water Treatment for Closed-Loop Hydronic Systems (M)

23 25 19 - Flushing and Cleaning of Hydronic Piping Systems (M)

DIVISION 25 - INTEGRATED AUTOMATION

NOT USED

DIVISION 26 - ELECTRICAL

26 05 00 - Common Work Results for Electrical (E)

26 05 19 - Low-Voltage Electrical Power Conductors and Cables (E)

26 05 26 - Grounding and Bonding for Electrical Systems (E)

26 05 33 - Raceway and Boxes for Electrical Systems (E)

26 05 53 - Identification for Electrical Systems (E)

DIVISION 27 - COMMUNICATIONS

NOT USED

DIVISION 28 - SAFETY AND SECURITY

NOT USED

DIVISION 31 - EARTHWORK

31 00 00 - Item 101 - Preparing Right of Way (C)
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31 00 00 - Item 515 - Topsoil (C)

31 00 00 - Item 516 - Sodding (C)

DIVISION 32 - EXTERIOR IMPROVEMENTS

32 00 00 - Item 200 - Flexible Base (C)

32 00 00 - Item 202 - Prime Coat (C)

32 00 00 - Item 203 - Tack Coat (C)

32 00 00 - Item 205 - Hot Mix Asphaltic Concrete Pavement (C)

32 00 00 - Item 500 - Concrete Curb, Gutter and Concrete Curb and Gutter (C)

32 00 00 - Item 502 - Concrete Sidewalks (C)

32 00 00 - Item 503 - Asphaltic Concrete, Portland Cement Concrete And Gravel Driveways (C)

32 91 00 - Soil Preparation (L)

32 92 00 - Lawns and Grasses (L)

32 93 00 - Planting (L)

32 96 00 - Transplanting (L)

DIVISION 33 - UTILITIES

33 00 00 - Item 512 - Adjusting Existing Manholes and Valve Boxes (C)

DIVISION 34 - TRANSPORATION

NOT USED

DIVISION 35 - WATERWAY AND MARINE CONSTRUCTION

NOT USED

DIVISION 40 - PROCESS INTEGRATION

NOT USED

DIVISION 41 - MATERIAL PROCESSING AND HANDLING EQUIPMENT

NOT USED

DIVISION 42 - PROCESS HEATING, COOLING, AND DRYING EQUIPMENT

NOT USED

DIVISION 43 - PROCESS GAS AND LIQUID HANDLING, PURIFICATION, AND STORAGE
EQUIPMENT

NOT USED

DIVISION 44 - POLLUTION CONTROL EQUIPMENT

NOT USED

DIVISION 45 - INDUSTRY-SPECIFIC MANUFACTURING EQUIPMENT

NOT USED

DIVISION 46 - WATER AND WASTEWATER EQUIPMENT

NOT USED

END OF SECTION  00 01 10
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SECTION 00 31 00 - AVAILABLE PROJECT INFORMATION

PART 1  GENERAL

1.1 PERMITS

A. Contractor has to obtained the following permits and/or approvals, that are required to be
secured prior to commencement of construction work on this project:
1. Zoning Board of Appeals approvals.
2. Planning commission approvals.

PART 2  PRODUCTS

NOT USED

PART 3  EXECUTION

3.1 OBTAINMENT OF PERMITS

A. Building Permit Procedures:
1. Complete and file permit application(s) with appropriate agency.

a. Submit application within five (5)  days of Notice to Proceed .
2. Pay required fees.
3. Provide expediting services, either directly or by hiring a firm specializing in these kind of

services.
4. Advise the Engineer if submission of modified documents is necessary to have the

authorities having jurisdiction complete the plan review and approval process. Submit
modified documents expeditiously.

5. Do not commence execution of any item of work for which a permit has not been
obtained.

END OF SECTION  00 31 00
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SECTION 00 40 11 - FELONY CONVICTION NOTIFICATION

NOTE: STATEMENT OF AFFIRMATION MUST BE NOTARIZED

ALAMO COLLEGES DISTRICT'S NAME: ALAMO COLLEGES DISTRICT

PROJECT NAME: PALO ALTO COLLEGE HYDRONIC PIPING REPLACEMENT 

PROJECT ADDRESS:

1400 West Villaret Blvd. 

San Antonio, Texas  78224.

STATEMENT OF AFFIRMATION

“The undersigned affirms that he/she is duly authorized to provide this information by the
person(s) or business entity making the proposal, and the information provided below
concerning felony convictions has been personally and thoroughly reviewed, and verified, and
is, therefore, current, true and accurate to the best of my knowledge.”

Firm’s Name:_________________________________________________________________

Address:____________________________________________________________________

a.____ My firm is a publicly held corporation, therefore, this reporting requirement is not
applicable.

b.____ My firm is not owned nor operated by anyone who has been convicted of a felony.

c.____ My firm is owned or operated by the following individual(s) who has/have been
convicted of a felony:

Name of Felon(s): ____________________________________________________________

___________________________________________________________________________

Details of Conviction(s): ________________________________________________________

___________________________________________________________________________

CHECK A, B, OR C ABOVE AND SIGN BELOW

Offeror’s Name ______________________________________________________________

Position/Title ________________________________________________________________

Offeror’s Signature____________________________________________________________

Date: ______________________________________________________________________

NOTARIZATION

Subscribed and sworn to before me this _____ day of _______________________, 20____.

Notary Public: ______________________________________

State of ___________________________________________

Commission expiration: ______________________________

Seal

END OF SECTION  00 40 11
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SECTION 00 40 12 - LIST OF SUBCONTRACTORS

PROJECT

ALAMO COLLEGES DISTRICT : ALAMO COLLEGES DISTRICT 

NAME: PALO ALTO COLLEGE HYDRONIC PIPING REPLACEMENT 

ADDRESS:

1400 West Villaret Blvd. 

San Antonio , Texas 78224 .

ARCHITECT:

LEAF ENGINEERS 

ADDRESS:

601 Northwest Loop 410,  Suite 400.

San Antonio,Texas  78216.

PROJECT NO. 230030 

INFORMATION BELOW TO BE COMPLETED BY THE CONTRACTOR AND RETURNED TO THE
ENGINEER. SUBMIT THIS DOCUMENT WITH PROPOSAL FORM.

DATE: ________________________

CONTRACTOR:

NAME: _____________________________________________________________________

ADDRESS:

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

LIST SUBCONTRACTORS AND OTHERS PROPOSED TO BE EMPLOYED ON THE PROJECT
REQUIRED BY THE PROPOSAL DOCUMENTS.

WORK/DIVISION     FIRM     ADDRESS                                     PHONE     EMAIL     REPRESENTATIVE

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

(PROVIDE ADDITIONAL SHEETS AS REQUIRED.)

END OF SECTION  00 40 12



This page intentionally left blank



LEAF Engineers  Palo Alto College Hydronic Piping Replacement 
PBK Project No. 230030   Alamo Colleges District 

00 40 13 
1  

SECTION 00 40 13 - AFFIDAVIT OF NON-DISCRIMINATORY EMPLOYMENT

STATE OF TEXAS

COUNTY OF __________________________

AFFIDAVIT

This Company, Contractor, or Subcontractor agrees to refrain from discrimination in terms and
conditions of employment to the basis of race, color, religion, sex, or national origin, and agrees
to take affirmative action as required by Federal Statutes and rules and Regulations issued
pursuant thereto in order to maintain and insure non-discriminatory employment practices.

______________________________________________

Company

______________________________________________

Printed Name

______________________________________________

Signature

STATE OF TEXAS

COUNTY OF _______________________

Subscribed and sworn to before me this _____ day of _______________________, 20____.

Notary Public: ______________________________________

State of ___________________________________________

Commission expiration: ______________________________

Seal

NOTE: THIS DOCUMENT MUST BE SUBMITTED WITH PROPOSAL

END OF SECTION  00 40 13
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SECTION 00 40 14 - AFFIDAVIT OF NON-ASBESTOS, LEAD, AND PCB USE

UPON COMPLETION OF THIS FORM, RETURN TO THE ENGINEER AT PROJECT CLOSEOUT.

PROJECT:

Alamo Colleges District 's Name: Alamo Colleges District 

Project Name: Palo Alto College Hydronic Piping Replacement 

Project Address:
1400 West Villaret Blvd. 
San Antonio, Texas  78224.

ENGINEER :

LEAF Engineers 

601 Northwest Loop 410,  Suite 400.

San Antonio, Texas  78216.

Engineer’s Project No. 230030.

CONTRACTOR :

Contractor: __________________________________________________________

Company Address:
____________________________________________________________________
____________________________________________________________________
____________________________________________________________________

Date: ________________________

AFFIDAVIT

Undersigned affirms and certifies that "to the best of their knowledge and belief asbestos, lead,
and PCB-containing materials have not been used or incorporated into the Work and lead or
lead bearing materials have not been incorporated into potable water systems”, including, but
not limited to those water systems for drinking fountains, all sinks, showers, bath tubs,
residential and commercial kitchen equipment, ice machines, and hose bibbs, as applicable to
the project, and that lead sheet flashing used in through roof plumbing penetration applications
is the only lead on the Project.

______________________________________________

Company

______________________________________________

Printed Name

______________________________________________

Signature

STATE OF TEXAS

COUNTY OF ______________

Subscribed and sworn to before me this _____ day of _______________________, 20____.

Notary Public: ______________________________________

State of ___________________________________________

Commission expiration: ______________________________

Seal

NOTE: THIS DOCUMENT MUST BE EXECUTED AND SUBMITTED AT PROJECT CLOSE-OUT

END OF SECTION  00 40 14
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SECTION 00 40 17 - CERTIFICATION OF CRIMINAL HISTORY RECORD INFORMATION REVIEW BY
CONTRACTOR-EMPLOYER

GENERAL

CERTIFYING AFFIDAVIT SUBMITTED TO:

Alamo Colleges District : Alamo Colleges District 

Alamo Colleges District 's Address:
2222 North Alamo Street 
San Antonio , Texas 78215 .

Project Name: Palo Alto College Hydronic Piping Replacement 

Project Address:
1400 West Villaret Blvd. 
San Antonio, Texas  78224.

The completion of Conflict of Interest Questionnaire is not needed if the person is an employee
of a governmental entity and is acting in the employee’s official capacity.

STATE OF TEXAS

COUNTY OF __________

(1) Undersigned representative, on behalf of the contracting firm identified below, swears and
affirms to Alamo Colleges District (the Alamo Colleges District) that such firm has obtained,
reviewed and verified, from a law enforcement or criminal justice agency or a private entity that
is consumer reporting agency governed by the Fair Credit Reporting Act (15 U.S.C. §§ 1681 et
seq.) the criminal history record information of all employees hired before January 1, 2008,
who (a) have or will have continuing duties related to the contracted services, and (b) have or
will have direct contact with students. Such employees are identified by name on Schedule A
(the Contractor shall provide and attach hereto). Undersigned further swears and affirms no
employees who meet the requirements of (a) and (b) herein and/or identified on Schedule A
have been convicted of any offense identified in Section 22.085 of the Texas Education Code.

(2) Undersigned representative, on behalf of the contracting firm identified below, swears and
affirms to the Alamo Colleges District, that such firm has obtained, reviewed and verified, from
Texas Department of Public Safety criminal clearinghouse, the national criminal history record
information of all employees hired on or after January 1, 2008, who (a) have or will have
continuing duties related to the contracted services, and (b) have or will have direct contact with
students. Such employees are identified by name on Schedule B (the Contractor shall provide
and attach hereto). Undersigned further swears and affirms no employees who meet the
requirements of (a) and (b) herein and/or identified on Schedule B have been convicted of any
offense identified in Section 22.085 of the Texas Education Code.

(3) Undersigned firm swears and covenants that no present or future employee will provide
services to the Project that involve direct contact with students unless and until such
employee's national criminal history record information has been reviewed and cleared as
required by Paragraph (2) above, and an updated Certification has submitted by the contracting
firm to the Alamo Colleges District with an updated Schedule B identifying such employees. In
the event of an emergency, an employee who has not been previously certified may only
provide services that involve direct contact with students if such employee is escorted by a
representative of the Alamo Colleges District .

(4) Undersigned firm swears and covenants that, upon receipt of information, directly or
indirectly, that any employee of the contracting firm has been convicted of an offense identified
in Section 22.085 of the Texas Education Code, the contracting firm will immediately remove
such employee from the Project and notify the Alamo Colleges District.

(5) Furthermore, if requested by the Alamo Colleges District, the name, driver's license number,
and any other information required by the DPS will be submitted to Alamo Colleges District for
any person on either Schedule A or Schedule B.
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________________________, being duly sworn, affirms and certifies that they are the
_________________________________ (position) of ________________________
(contracting firm), and that all statements and acknowledgements contained herein are true and
correct, and that they have the authority to bind such firm to the covenants set out above.

Signature: __________________________________________________________________

NOTARIZATION

Subscribed and sworn to before me this _____ day of _______________________, 20____.

Notary Public: ______________________________________

State of ___________________________________________

Commission expiration: ______________________________

Seal

END OF SECTION  00 40 17
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SECTION 00 40 18 - CONFLICT OF INTEREST QUESTIONNAIRE

GENERAL

INSTRUCTIONS

According to Texas Local Government Code, Chapter 176, Section 176.006 (176 LGC
176.006), a person or an agent of a person who contracts or seeks to contract for the sale or
purchase of property, goods, or services with Alamo Colleges District, as a Local Government
Entity (i.e. county, municipality, school district, charter school, or junior college district) must file
a completed Conflict of Interest Questionnaire with the Alamo Colleges District’s Legal
Department not later than the seventh business day after the date that the person begins
contract discussions or negotiations with the Alamo Colleges District or submits to the Alamo
Colleges District an application, response to a request for proposals or bids, correspondence,
or another writing related to a potential agreement with the Alamo Colleges District.

Conflict of Interest Questionnaire is required to be filed annually by September 1 as long as the
person or the agent of the person continues to contract or seek to contract for the sale or
purchase of property, goods, or services with the Alamo Colleges District or not later than the
7th business day after the date the originally filed questionnaire becomes incomplete or
inaccurate.

The completion of Conflict of Interest Questionnaire is not needed if the person is an employee
of a governmental entity and is acting in the employee’s official capacity.

EXPLANATION OF THE CONFLICT OF INTEREST QUESTIONNAIRE:

1. Name of person doing business with the Alamo Colleges District.

2. Check the box if you are filing an update to a previously filed questionnaire.

3. Describe each affiliation or business relationship with an employee or contractor of the
Alamo Colleges District  who makes recommendations to an officer of the Alamo Colleges
District  with respect to expenditure of money. If no affiliation or business relationship exists,
state “NONE.”

Examples:
If your spouse, parent, or child is the Alamo Colleges District ’s Director of Purchasing
and a bid is being submitted to the Purchasing Department, this relationship must be
reported.
If your spouse, parent, or child is the Principal at a school and your business may sell
items directly to that school, this relationship must be reported.
If you or your spouse, parent, or child is in business with an employee of the Alamo
Colleges District  who would be making a recommendation concerning a purchase or
sales transaction involving you, the relationship must be reported.
If you employ or do business with a spouse, parent, or child of an employee of the
Alamo Colleges District  who would be making a recommendation concerning a
purchase or sales transaction involving you, the relationship must be reported.
If you are an employee of the Alamo Colleges District  and would be making a
recommendation concerning a purchase or sales transaction involving you, the
relationship must be reported.
If your spouse, parent, or child is a teacher that does not make recommendations
concerning purchasing or sales transactions, this relationship should not be reported.
If your spouse, parent, or child is a Principal at a school and a bid is being considered
by a separate department such as Facilities Planning (Construction Department), this
relationship should not be reported.

4. Describe each affiliation or business relationship with a person who is an officer of the Alamo
Colleges District  and who appoints or employs am officer of the Alamo Colleges District  that is
the subject of this questionnaire. If no affiliation or business relationship exists, state “NONE.”

Example:
If you or your spouse, parent, or child is related to, employs, or is in business with an
officer of the Alamo Colleges District  or their spouse, parent, or child, this relationship
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must be reported.

5. Name of officer with whom you have an affiliation or business relationship.

For each person listed under question #4, complete page 2. If answers to A, B, and C are NO,
indicate the name of the Alamo Colleges District's officer, but do not complete section D.

Describe other affiliation or business relationship that might cause a conflict of interest.
Example:
If your neighbor or friend is an employee of the Alamo Colleges District that would be
making a recommendation concerning a purchase or sales transaction involving you and
you feel that your relationship with this employee could affect their recommendation, this
relationship must be reported.
If any other situation exists that would result in a conflict of interest, the relationship must
be reported.

7. Sign and date this form.

SUBMIT THE COMPLETED FORM TO THE ALAMO COLLEGES DISTRICT. IF ANY DISCLOSURES
ARE INDICATED UNDER QUESTIONS #3 OR #4, THE FORM WILL BE POSTED ON THE ALAMO
COLLEGES DISTRICT ’S WEBSITE.

END OF SECTION  00 40 18
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SECTION 00 40 20 - CERTIFICATE OF INTERESTED PARTIES

CERTIFICATE OF INTERESTED PARTIES – FORM 1295

GENERAL

Alamo Colleges District , as _______ , is required to comply with Texas Government Code
Section 2252.908, Disclosure of Interested Parties. Section 2252.908 prohibits Alamo Colleges
District  from entering into a contract resulting from a Request For Proposals (RFP) with a
business entity unless the business entity submits a Disclosure of Interested Parties (Form
1295) to Alamo Colleges District  at the time business entity submits the signed contract. The
Texas Ethics Commission has adopted rules requiring the business entity to file Form 1295
electronically with the Texas Ethics Commission.

DEFINITIONS (AS DEFINED IN TEXAS GOVERNMENT CODE SEC. 2252.908):

"Business entity" means any entity recognized by law through which business is conducted,
including a sole proprietorship, partnership, or corporation.

"Governmental entity" means a municipality, county, public school district, or special-purpose
district or authority.

"Interested party" means a person who has a controlling interest in a business entity with whom
a governmental entity or state agency contracts or who actively participates in facilitating the
contract or negotiating the terms of the contract, including a broker, intermediary, adviser, or
attorney for the business entity.

"State agency" means a board, commission, office, department, or other agency in the
executive, judicial, or legislative branch of state government. The term includes an institution of
higher education as defined by Section 61.003, Education Code.

INSTRUCTIONS

Electronically complete and submit using the Texas Ethics Commission’s online filing
application. Print a copy of Form 1295, sign, have notarized, and, with a copy of the Certificate
of Filing, submit with Proposal documentation.

As a business entity, each vendor must electronically complete, print, sign, notarize, and submit
Form 1295 and the Certification of Filing with their proposals even if no interested parties exist.

File Form 1295 with the Texas Ethics Commission (TEC) using the online filing application,
which can be found at https://www.ethics.state.tx.us/whatsnew/elf_info_form1295.htm.
Proposers must use the filing application on the Texas Ethics Commission’s website to enter
the required information on Form 1295. Proposers must print a copy of the completed form,
which includes a certification of filing containing a unique certification number. Form 1295 shall
be signed by an authorized agent of the business entity and notarized.

Submit the completed Form 1295 with the certification of filing with Alamo Colleges District  by
attaching the completed form to the vendor’s solicitation response.

Alamo Colleges District  must acknowledge the receipt of the filed Form 1295 by notifying the
Texas Ethics Commission of the receipt of the filed Form 1295 no later than the 30th day after
the date the contract binds the parties to the contract. After Alamo Colleges District 
acknowledges the Form 1295, the Texas Ethics Commission will post the completed Form
1295 to its website within seven business days after receiving notice from Alamo Colleges
District .

END OF SECTION  00 40 20
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SECTION 00 45 00 - SELECTION CRITERIA AND CONTRACTOR INFORMATION 
 

GENERAL 

SELECTION CRITERIA 

Proposals are to include information requested in this Section in sequence and format 
prescribed. In addition to and separate from requested information, offerors submitting 
proposals may provide supplementary materials further describing their capabilities and 
experience. 

Following deadline for receipt, Alamo Colleges District’s staff will receive, publicly open, and 
read aloud the names of the offerors and, if any are required to be stated, all prices stated in 
the proposals. Alamo Colleges District’s staff will recommend that Alamo Colleges District 
select a construction contractor from the respondents to this Request for Proposals or reject all 
proposals. 

Recommended ranking shall be based on data furnished by Offerors in response to Request for 
Proposals. following is a list of criteria and weight for each criterion. Unless modified by 
addendum prior to opening of proposals, following listing of criteria and weight of criteria shall 
be utilized by Alamo Colleges District pursuant to Texas Government Code Chapter 2269m 
Subchapter D: 

WEIGHT CRITERIA 

40% Price 

24% Offeror's experience and reputation 

14% Quality of Offeror's services 

8% Whether Offeror's financial capability is appropriate to size and scope of Project 

14% Safety record 

All responses in proposal may be used to help Alamo Colleges District select Contractor based 
on these criteria. Alamo Colleges District reserves the right to verify accuracy and 
completeness of all responses by utilizing any information available to Alamo Colleges District 
without regard to whether such information appears in proposal. 

CONTRACTOR INFORMATION 

Please provide the following information concerning your firm: 

A. Offeror Information 

1. Name of firm 

2. Business address 

3. Telephone number 

4. Fax number 

5. Type of organization (individual, partnership, corporation, association). 

6. Number of permanent employees. (Employees hired for the duration of a specific 
project or under a fixed-term contract are not considered permanent employees for 
purposes of this proposal). 

i. Home office 

ii. Field 

7. Primary contact person for Owner inquiries. 

8. Main office location (if different than above). 

Describe any substantial changes in ownership of your firm during the past five (5) years. 
How many years has your firm operated under its current form of business organization? 
List all professional or industry organizations in which your firm or its principals are 
members. 

In order to assist the Owner in determining whether any conflicts of interest exist, please 
describe any business or family relationships between any member of the Alamo Colleges 
District’s Board of  and: 

1. your firm; 

2. any principal of your firm; 
 

00 45 00 
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3. any subcontractor you are considering using to perform any portion of the project 
work; or 

4. any principal of such subcontractor. 

5. List all Mechanical, Electrical, and Plumbing subcontractors that your firm intends 
to use for this project. 

B. Personnel Information 

Provide brief resumes (two page limit) for the individuals listed below: 

1. Principals/ Corporate Officers: 

i. President 

ii. Vice President 

iii. Partners 

2. Project Management Candidates 

i. Project Manager 

ii. Superintendent 

For the Project Manager and Superintendent candidates, please list up to two (2) people 
you consider qualified for each position. Please also provide a list of the principal duties 
and responsibilities you anticipate assigning to the Project Manager and to the 
Superintendent. 

C.   Projects 

List all  building projects your firm has completed within the past five (5) years, 
and for each project list the following information: 

1. Project owner 

2. Brief description of the project 

3. Client, client contact person, and telephone number 

4, Date construction completed 

5. Managing Principal 

6. Project Architect or Engineer 

For the ten (10) largest projects please also provide the following information: 

1. Original contract amount 

2. Final contract amount 

3, Number of change orders 

D. Non-  Projects (Optional) 

List up to five (5) major non-  building projects your firm has completed within the 
past five years, and for each project list:. 

1. Name and location of the project 

2. Brief description of the project 

3. Client, client contact, and telephone number 

4 . Final contract amount 

5. Date construction completed 

6. Managing Principal 

7. Project Architect or Engineer 

E. Claims and Litigation 

1. Identify any claims or suits, if any, brought against your firm within the last five (5) 
years. 

2. Describe all instances in which your firm was unable to complete the work under a 
contract. 

3. Identify any judgments, claims arbitration proceedings or suits pending or outstanding 
against your firm or its officers. 

4. Identify any lawsuits filed or arbitration requested by your firm with respect to 
construction contracts of your firm. 

F. Current Work Load 

Provide the following information for the five (5) largest projects you currently have under 
contract: 
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1. Project name 

2. Location 

3. Owner 

4. Architect 

5. Current contract amount 

6. Percent complete 

7. Specified contract completion date 

G. Financial Information 

Provide the following financial information regarding your firm: 

1. Total amount of work performed as general contractor for each of the past five (5) 
years. 

2. Bonding capacity 

i. Per project 

ii. Aggregate 

3. Bank reference(s) 

i. Individual, title 

ii. Name of bank 

iii. Address 

iv. Telephone 

4. Bonding company reference(s). 

i. Individual, title 

ii. Name of bonding company 

iii. Address 

iv. Telephone 

5. Dunn & Bradstreet rating, if available 

H. Safety Record 

Describe your organization’s safety program and provide your worker’s compensation 
experience modification factor. List any safety awards your organization has received 
within the past five (5) years. 

I. Execution 

The foregoing is true and correct. Alamo Colleges District, or any authorized 
representative of Alamo Colleges District, is authorized by the undersigned to contact any 
firm, institution, or person listed above to obtain information about our firm's services, 
financial condition, and any other information which Alamo Colleges District might 
determine as being desirable. 

Offeror:  

By: 

Signature:   

Printed Name:    

Title:     

END OF SECTION  00 45 00 
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SECTION 00 45 19 - NON-COLLUSION AFFIDAVIT

STATE OF TEXAS

COUNTY OF BEXAR

AFFIDAVIT

By submission of this proposal, the undersigned certifies that:
a.     This proposal has been independently arrived at without collusion with any other
offeror or with any other competitor;
b.     This proposal has not been knowingly disclosed and will not be knowingly disclosed,
to any other offeror competitor or potential competitor, prior to the opening of proposals for
this project;
c.     No attempt has been or will be made to induce any other person, partnership or
corporation to submit or not submit a proposal;
d.     The undersigned certifies that he is fully informed regarding the accuracy of the
statements contained in this certification, and that the penalties herein are applicable to
the offeror as well as to any person signing in his behalf.

Company: __________________________________________________________________

Printed Name: ______________________________________________________________

Signature: __________________________________________________________________

NOTARIZATION

Sworn to and subscribed before me at ____________________________, Texas, this the
_______ day of ___________________________, 20__.

Notary Public in and for ______________ County, Texas

Commission Expires: ____________________________

NOTE: THIS FORM MUST BE EXECUTED AND SUBMITTED WITH PROPOSAL

END OF SECTION  00 45 19
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SECTION 00 65 19.16 - AFFIDAVIT OF RELEASE OF LIENS FORM

GENERAL

SUMMARY

Document Includes: Applicability and use of statutory Waiver and Release of Lien forms
promulgated by the Legislature of the State of Texas for construction projects in Texas.

STATUTORY REGULATIONS

Texas Property Code, Chapter 53, Subchapter L, Sections 53.281 through 53.287 (includes the
standard forms attached herewith immediately following this section):

Form 1: Conditional Waiver and Release on Progress Payment.
Form 2: Unconditional Waiver and Release on Progress Payment.
Form 3: Conditional Waiver and Release on Final Payment.
Form 4: Unconditional Waiver and Release on Final Payment.

SELECTION AND USE OF WAIVER AND RELEASE OF LIENS FORM

Submit the applicable form, legally executed (filled out, signed, and dated) and notarized, for
each occasion required. Refer to the Agreement and Section 01 29 00 - Payment Procedures .

The wording of these forms is prescribed by the State of Texas. Questions regarding the use,
execution, etc. should be directed to user's own attorney experienced in construction or lien
law. This document does not render legal advice.

If the Contract Documents do not explicitly require submittal of Waivers and Releases of Liens
for each payment, Alamo Colleges District  reserves the right, at its sole discretion, to require
applicable Waivers and Releases of Liens, executed and notarized, for payment applications.

NOTE: The attached forms are duplicated verbatim (without editing) from Chapter 53 Property
Code Sec. 53.284 (b), added by Acts 2011, 82nd Leg., R.S., Ch. 271 (H.B. 1456), Sec. 3,
effective January 1, 2012.



LEAF Engineers  Palo Alto College Hydronic Piping Replacement 
PBK Project No. 230030   Alamo Colleges District 

Affidavit of Release of Liens Form 
00 65 19.16  - 2  

FORM 1: CONDITIONAL WAIVER AND RELEASE ON PROGRESS PAYMENT

PROJECT: PALO ALTO COLLEGE HYDRONIC PIPING REPLACEMENT 

ALAMO COLLEGES DISTRICT : ALAMO COLLEGES DISTRICT 

ENGINEER 'S PROJECT NUMBER: 230030 

     On receipt by the signer of this document of a check from _______________ (maker of
check) in the sum of $______________ payable to __________________ (payee or payees of
check) and when the check has been properly endorsed and has been paid by the bank on
which it is drawn, this document becomes effective to release any mechanic's lien right, any
right arising from a payment bond that complies with a state or federal statute, any common law
payment bond right, any claim for payment, and any rights under any similar ordinance, rule, or
statute related to claim or payment rights for persons in the signer's position that the signer has
on the property of Alamo Colleges District (Alamo Colleges District) located at (1400 West
Villaret Blvd., San Antonio, Texas78224 to the following extent:
______________________________________________________________(job description).

     This release covers a progress payment for all labor, services, equipment, or materials
furnished to the property or to ____________________________ (person with whom signer
contracted) as indicated in the attached statement(s) or progress payment request(s), except
for unpaid retention, pending modifications and changes, or other items furnished.

     Before any recipient of this document relies on this document, the recipient should verify
evidence of payment to the signer.

     The signer warrants that the signer has already paid or will use the funds received from this
progress payment to promptly pay in full all of the signer's laborers, subcontractors,
materialmen, and suppliers for all work, materials, equipment, or services provided for or to the
above referenced project in regard to the attached statement(s) or progress payment
request(s).

Date: ______________________________________________________________________

Company Name: _____________________________________________________________

Signature:  __________________________________________________________________

Title: _______________________________________________________________________
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FORM 2: UNCONDITIONAL WAIVER AND RELEASE ON PROGRESS PAYMENT

NOTICE:

This document waives rights unconditionally and states that you have been paid for giving up
those rights. It is prohibited for a person to require you to sign this document if you have not
been paid the payment amount set forth below. If you have not been paid, use a conditional
release form.

PROJECT: PALO ALTO COLLEGE HYDRONIC PIPING REPLACEMENT 

ALAMO COLLEGES DISTRICT : ALAMO COLLEGES DISTRICT 

ENGINEER 'S PROJECT NUMBER: 230030 

     The signer of this document has been paid and has received a progress payment in the sum
of $________________ for all labor, services, equipment, or materials furnished to the property
or to ____________________________ (person with whom signer contracted) on the property
of Alamo Colleges District  ( Alamo Colleges District ) located at 1400 West Villaret Blvd. , San
Antonio, Texas 78224  (location) to the following extent:
______________________________________________________________(job description).

     The signer therefore waives and releases any mechanic's lien right, any right arising from a
payment bond that complies with a state or federal statute, any common law payment bond
right, any claim for payment, and any rights under any similar ordinance, rule, or statute related
to claim or payment rights for persons in the signer's position that the signer has on the above
referenced project to the following extent: __________________________________________
___________________________________________________________________________

     This release covers a progress payment for all labor, services, equipment, or materials
furnished to the property or to ____________________________ (person with whom signer
contracted) as indicated in the attached statement(s) or progress payment request(s), except
for unpaid retention, pending modifications and changes, or other items furnished.

     The signer warrants that the signer has already paid or will use the funds received from this
progress payment to promptly pay in full all of the signer's laborers, subcontractors,
materialmen, and suppliers for all work, materials, equipment, or services provided for or to the
above referenced project in regard to the attached statement(s) or progress payment
request(s).

Date: ______________________________________________________________________

Company Name: _____________________________________________________________

Signature:  __________________________________________________________________

Title: _______________________________________________________________________
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FORM 3: CONDITIONAL WAIVER AND RELEASE ON FINAL PAYMENT

PROJECT: PALO ALTO COLLEGE HYDRONIC PIPING REPLACEMENT 

ALAMO COLLEGES DISTRICT : ALAMO COLLEGES DISTRICT 

ENGINEER 'S PROJECT NUMBER: 230030 

     On receipt by the signer of this document of a check from ________________(maker of
check) in the sum of $_________________________ payable to: ________________ (payee
or payees of check) and when the check has been properly endorsed and has been paid by the
bank on which it is drawn, this document becomes effective to release any mechanic's lien
right, any right arising from a payment bond that complies with a state or federal statute, any
common law payment bond right, any claim for payment, and any rights under any similar
ordinance, rule, or statute related to claim or payment rights for persons in the signer's position
that the signer has on the property of Alamo Colleges District (Alamo Colleges District) located
at 1400 West Villaret Blvd., San Antonio, Texas78224 (location) to the following extent:
______________________________________________________________
______________________________________________________________ (job description).

     This release covers the final payment to the signer for all labor, services, equipment, or
materials furnished to the property or to ______________________ (person with whom signer
contracted).

     Before any recipient of this document relies on this document, the recipient should verify
evidence of payment to the signer.

     The signer warrants that the signer has already paid or will use the funds received from this
final payment to promptly pay in full all of the signer's laborers, subcontractors, materialmen,
and suppliers for all work, materials, equipment, or services provided for or to the above
referenced project up to the date of this waiver and release.

Date: ______________________________________________________________________

Company Name: _____________________________________________________________

Signature:  __________________________________________________________________

Title: _______________________________________________________________________
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FORM 4: UNCONDITIONAL WAIVER AND RELEASE ON FINAL PAYMENT

NOTICE:

This document waives rights unconditionally and states you have been paid for giving up those
rights. It is prohibited for a person to require you to sign this document if you have not been
paid the payment amount set forth below. If you have not been paid, use a conditional release
form.

PROJECT: PALO ALTO COLLEGE HYDRONIC PIPING REPLACEMENT 

ALAMO COLLEGES DISTRICT : ALAMO COLLEGES DISTRICT 

ENGINEER 'S PROJECT NUMBER: 230030 

The signer of this document has been paid in full for all labor, services, equipment, or materials
furnished to the property or to ____________________________ (person with whom signer
contracted) on the property of Alamo Colleges District (Alamo Colleges District) located at 1400
West Villaret Blvd., San Antonio, Texas78224 (location) to the following extent:
_____________________________________________________________________
______________________________________________________________(job description).

     The signer therefore waives and releases any mechanic's lien right, any right arising from a
payment bond that complies with a state or federal statute, any common law payment bond
right, any claim for payment, and any rights under any similar ordinance, rule, or statute related
to claim or payment rights for persons in the signer's position.

     The signer warrants that the signer has already paid or will use the funds received from this
final payment to promptly pay in full all of the signer's laborers, subcontractors, materialmen,
and suppliers for all work, materials, equipment, or services provided for or to the above
referenced project up to the date of this waiver and release.

Date: ______________________________________________________________________

Company Name: _____________________________________________________________

Signature:  __________________________________________________________________

Title: _______________________________________________________________________

END OF SECTION  00 65 19.16
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SECTION 01 10 00 - SUMMARY

PART 1 GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes: Requirements including, but not limited to:
1. Project information.
2. Work covered by Contract Documents.
3. Type of Contract.
4. Work by Alamo Colleges District.
5. Work under separate contracts.
6. Alamo Colleges District-furnished products.
7. Alamo Colleges District-furnished, Contractor-installed products.
8. Access to site.
9. Coordination with occupants.
10. Work restrictions.
11. Specification and Drawing conventions.
12. Construction Schedule.

1.3 PROJECT INFORMATION

A. Project Name: Palo Alto College Hydronic Piping Replacement

B. Project Location:
1. 1400 West Villaret Blvd.
2. San Antonio , Texas 

C. Alamo Colleges District: Alamo Colleges District.

D. Engineer : LEAF Engineers.

E. Additional Project contact information is specified in Section00 01 03 - Project Directory.

1.4 WORK COVERED BY CONTRACT DOCUMENTS

A. The Work of Project is defined by the Contract Documents and consists of the demolition,
construction, and alteration  of Hydronic Piping .

1.5 TYPE OF CONTRACT

A. Project will be constructed under a Competative Sealed Proposal (CSP) contract .

1.6 WORK BY OWNER AND UNDER SEPARATE CONTRACTS

A. Cooperate fully with Alamo Colleges District so Work may be carried out smoothly, without
interfering with or delaying the work or work by Alamo Colleges District. Coordinate the Work
with Work performed by Alamo Colleges District.

B. Alamo Colleges District reserves the right to let separate contract for Work outside of the scope
of this Contract. Cooperate fully with separate contractors so Work on those contracts may be
carried out smoothly, without interfering with or delaying Work under this Contract or other
contracts. Coordinate the Work of this Contract with Work performed under separate contracts.

C. Purchase Contracts: Alamo Colleges District reserves the right to negotiate purchase contracts
with suppliers of material and equipment that may be incorporated into the Work. Alamo
Colleges District will assign these purchase contracts to Contractor. Include costs for
purchasing, receiving, handling, storage if required, and installation of material and equipment
in the Contract Sum, unless otherwise indicated.
1. Contractor's responsibilities are same as if Contractor had negotiated purchase contracts,

including responsibility to renegotiate purchase and to execute final purchasing
agreements.
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D. Owner-Furnished, Contractor-Installed Products (OFCI): Alamo Colleges District will furnish
products indicated. The Work includes receiving, unloading, handling, storing, protecting, and
installing Alamo Colleges District furnished products and making building services connections
when applicable.

E. Owner Furnished Products: Coordinate with Alamo Colleges District.

1.7 ACCESS TO SITE

A. General: Contractor shall have full use of Project site for construction operations during
construction period. Contractor's use of Project site is limited only by Owner's right to perform
work or to retain other contractors on portions of Project.

B. General: Contractor shall have limited use of Project site for construction operations as
indicated on Drawings by the Contract limits and as indicated by requirements of this Section.

C. Use of Site: Limit use of Project site to Work in areas and areas within the Contract limits
indicated. Do not disturb portions of site beyond areas in which the Work is indicated.
1. Limits:

a. Drawings indicate the limits of the construction operations.
b. Limit site disturbance, including earthwork and clearing of vegetation, to 40 feet (12.2

m) beyond building perimeter; 10 feet (3 m) beyond surface walkways, patios, surface
parking, and utilities less than 12 inches (300 mm) in diameter; 15 feet (4.5 m)
beyond primary roadway curbs and main utility branch trenches; and 25 feet (7.6 m)
beyond constructed areas with permeable surfaces (such as pervious paving areas,
stormwater detention facilities, and playing fields) that require additional staging
areas in order to limit compaction in the constructed area.

2. Driveways, Walkways, and Entrances: Keep driveways, parking areas, drop off points,
loading areas, and entrances serving premises clear and available to Alamo Colleges
District, Alamo Colleges District's employees, students, and emergency vehicles at all
times. Do not use these areas for parking or storage of materials.
a. Schedule deliveries to minimize use of driveways and entrances by construction

operations.
b. Schedule deliveries to minimize space and time requirements for storage of materials

and equipment on-site.

D. Condition of Existing Building: Maintain portions of existing building affected by construction
operations in weathertight condition throughout construction period. Repair damage caused by
construction operations.

1.8 COORDINATION WITH OCCUPANTS

A. Full Alamo Colleges District Occupancy: Alamo Colleges District will occupy site and adjacent
building(s) during entire construction period. Cooperate with Alamo Colleges District during
construction operations to minimize conflicts and facilitate Alamo Colleges District usage.
Perform Work to prevent interference with Alamo Colleges District's day to day operations.
Maintain existing exits unless otherwise indicated.
1. Maintain access to existing walkways, corridors, and other adjacent occupied or used

facilities. Do not close or obstruct walkways, corridors, or other occupied or used facilities
without written permission from Alamo Colleges District and approval of authorities having
jurisdiction.

2. Notify Alamo Colleges District not less than 72 hours in advance of activities that will affect
Alamo Colleges District's operations.

B. Limited Alamo Colleges District Occupancy of Completed Areas of Construction: Alamo
Colleges District reserves the right to occupy and to place and install equipment in completed
portions of the Work, prior to Substantial Completion of the Work, provided occupancy does not
interfere with completion of the Work. Such placement of equipment and limited occupancy
shall not constitute acceptance of the total Work.
1. Engineer shall prepare a Certificate of Substantial Completion for each specific portion of

the Work to be occupied prior to Alamo Colleges District acceptance of the completed
Work.
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2. Obtain a Certificate of Occupancy from authorities having jurisdiction before limited Alamo
Colleges District occupancy.

3. Before limited Alamo Colleges District occupancy, ensure mechanical and electrical
systems are fully operational, and required tests and inspections and start up procedures
are successfully completed. On occupancy, Alamo Colleges District shall operate and
maintain mechanical and electrical systems serving occupied portions of Work.

4. Upon occupancy, Alamo Colleges District shall assume responsibility for maintenance and
custodial service for occupied portions of Work.

1.9 WORK RESTRICTIONS

A. Work Restrictions: Comply with restrictions on construction operations. Comply with limitations
on use of public streets and with other requirements of Authorities Having Jurisdiction (AHJ).

B. Noise, Vibration, and Odors: Coordinate operations that result in high levels of noise and
vibration, odors, or other disruption to Alamo Colleges District occupancy with Alamo Colleges
District.
1. Notify Alamo Colleges District not less than two weeks in advance of proposed disruptive

operations.
2. Obtain Alamo Colleges District's written permission before proceeding with disruptive

operations.

C. Controlled Substances, Firearms, and Explosive Devices: Use of tobacco products, controlled
substances, firearms, and explosive devices on the site is not permitted.

D. Employee Identification: Provide identification tags for Contractor personnel working on site.
Require personnel to use identification tags at all times.

E. Employee Screening: Comply with Alamo Colleges District's requirements for drug and
background screening of Contractor personnel working on site.
1. Maintain list of approved screened personnel with Owner's Designated Representative.

1.10 SPECIFICATION AND DRAWING CONVENTIONS

A. Specification Content: Specifications use certain conventions for style of language and intended
meaning of certain terms, words, and phrases when used in particular situations. These
conventions are as follows:
1. Imperative mood and streamlined language are generally used in Specifications. The

words "shall," "shall be," or "shall comply with," depending on context, are implied where a
colon (:) is used within a sentence or phrase.

2. Specification requirements are to be performed by Contractor unless specifically stated
otherwise.

B. Division 01 General Requirements: Requirements of Sections in Division 01 apply to the Work
of each Specification section.

C. Drawing Coordination: Requirements for materials and products identified on Drawings are
described in detail in Specifications. One or more of the following are used on Drawings to
identify materials and products:
1. Terminology: Materials and products are identified by the typical generic terms used in the

individual Specifications Sections.
2. Abbreviations: Materials and products are identified by abbreviations.
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PART 2 PRODUCTS

2.1 NOT USED

PART 3 EXECUTION

3.1 CONSTRUCTION SCHEDULE

A. Alamo Colleges District has a critical need for the Work to begin upon Notice to Proceed and
shall be Substantially Complete by Month, DD, YYYY. There will be no Extensions of Time due
to weather except in cases of extreme weather (hurricane, tornado, etc.). The impact of each
extreme weather event on schedule shall be discussed by the Engineer, Alamo Colleges
District, and Contractor.

END OF SECTION  01 10 00
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SECTION 01 21 00 - ALLOWANCES

PART 1 GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:  Administrative and procedural requirements governing allowances.
1. Certain items are specified in the Contract Documents by allowances. Allowances have

been established in lieu of additional requirements and to defer selection of actual
materials and equipment to a later date when direction will be provided to Contractor. If
necessary, additional requirements will be issued by Change Order.

B. Types of allowances include:
1. Lump sum allowances.
2. Unit cost allowances.
3. Quantity allowances.
4. Contingency allowances.
5. Testing and inspecting allowances.

1.3 COORDINATION

A. Coordinate allowance items with other portions of the Work.

1.4 LUMP SUM, UNIT COST, AND QUANTITY ALLOWANCES

A. Allowance shall include cost to Contractor of specific products and materials ordered by Alamo
Colleges District or selected by Engineer under allowance and shall include taxes, freight, and
delivery to site.

B. Unless otherwise indicated, Contractor's costs for receiving and handling at site, labor,
installation, overhead and profit, and similar costs related to products and materials ordered by
Alamo Colleges District or selected by Engineer under allowance shall be included as part of
the Contract Sum and not part of the allowance.

C. Unused Materials: Return unused materials purchased under an allowance to manufacturer or
supplier for credit to Alamo Colleges District, after installation has been completed and
accepted.
1. If requested by Engineer, retain and prepare unused material for storage by Alamo

Colleges District. Deliver unused material to Alamo Colleges District's storage space as
directed.

1.5 CONTINGENCY ALLOWANCES

A. Use the contingency allowance only as directed by Engineer for Alamo Colleges District's
purposes and only by Change Orders that indicate amounts to be charged to the allowance.

B. Contractor's related costs for products and equipment ordered by Alamo Colleges District under
the contingency allowance are included in the allowance and are not part of the Contract Sum.
These costs include delivery, installation, taxes, insurance, equipment rental, and similar costs.

C. Change Orders authorizing use of funds from the contingency allowance will include
Contractor's related costs and reasonable overhead and profit margins.

D. At Project closeout, credit unused amounts remaining in the contingency allowance to Alamo
Colleges District by Change Order.

1.6 TESTING AND INSPECTING ALLOWANCES

A. Testing and inspecting allowances include the cost of engaging testing agencies, actual tests
and inspections, and reporting results.

B. The allowance does not include incidental labor required to assist the testing agency or costs
for retesting if previous tests and inspections result in failure. The cost for incidental labor to
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assist the testing agency shall be included in the Contract Sum.

C. Costs of services not required by the Contract Documents are not included in the allowance.

D. At Project closeout, credit unused amounts remaining in the testing and inspecting allowance to
Alamo Colleges District by Change Order.

1.7 ADJUSTMENT OF ALLOWANCES

A. Allowance Adjustment: To adjust allowance amounts, prepare a Change proposal based on the
difference between purchase amount and the allowance, multiplied by final measurement of
work-in-place where applicable. If applicable, include reasonable allowances for cutting losses,
tolerances, mixing wastes, normal product imperfections, and similar margins.
1. Include installation costs in purchase amount only where indicated as part of the

allowance.
2. If requested, prepare explanation and documentation to substantiate distribution of

overhead costs and other margins claimed.
3. Submit substantiation of a change in scope of Work, if any, claimed in Change Orders

related to unit cost allowances.
4. Alamo Colleges District reserves the right to establish the quantity of Work in place by

independent quantity survey, measure, or count.

B. Submit claims for increased costs because of a change in scope or nature of the allowance
described in the Contract Documents, whether for the purchase order amount or Contractor's
handling, labor, installation, overhead, and profit.
1. Do not include Contractor's or subcontractor's indirect expense in the Change Order cost

amount unless it is clearly shown that the nature or extent of Work has changed from what
could have been foreseen from information in the Contract Documents.

2. No change to Contractor's indirect expense is permitted for selection of higher or lower
priced materials or systems of the same scope and nature as originally indicated.

PART 2 PRODUCTS

NOT USED

PART 3 EXECUTION

3.1 EXAMINATION

A. Examine products covered by an allowance promptly on delivery for damage or defects. Return
damaged or defective products to manufacturer for replacement.

3.2 PREPARATION

A. Coordinate materials and their installation for each allowance with related materials and
installations to ensure that each allowance item is completely integrated and interfaced with
related Work.

3.3 SCHEDULE OF ALLOWANCES

END OF SECTION  01 21 00
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SECTION 01 22 00 - UNIT PRICES

PART 1 GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:  Administrative and procedural requirements for unit prices.

1.3 DEFINITIONS

A. Refer to Section 01 42 16 - Definitions for the following terms:
1. Unit Price.

1.4 PROCEDURES

A. Unit prices include all necessary material, plus cost for delivery, installation, insurance,
applicable taxes, overhead, and profit.

B. Measurement and Payment: Refer to the individual Specification Sections for Work that
requires establishment of unit prices. Methods of measurement and payment for unit prices are
specified in those Sections.

C. Alamo Colleges District reserves the right to reject Contractor's measurement of work-in-place
that involves use of established unit prices and to have this Work measured, at Alamo Colleges
District's expense, by an independent surveyor acceptable to Contractor.

D. List of Unit Prices: A schedule of unit prices is included in Part 3. Specification Sections
referenced in the schedule contain requirements for materials described under each unit price.

PART 2 PRODUCTS

NOT USED

PART 3 EXECUTION

3.1 SCHEDULE OF UNIT PRICES

A. Unit Price No. 1 : Existing Trees Not to Remain 
1. Description: This Unit Price shall be the entire unit cost including overhead and profit for

for each option per plans and specs. Existing trees are to be marked by flagging tape for
the options below prior to construction activity. Alamo Colleges District will provide final
agreement to plan, quantities and cost prior to execution. Cost shall include all materials
and labor for complete installation. Enter unit cost on Proposal Form.
a. Demolish of tree and replace with 65 gallon tree.
b. Transplant tree and replace with 65 galllon tree.
c. Demolish tree and sod.

2. Unit of Measure Tree: Each
3. Unit of Measure Sod: Square Feet
4. Unit Price: $_______ (USD)

B. Unit Price No. 2 : Hydronic Piping Replacement 
1. Description: This Unit Price shall be the entire unit cost including overhead and profit for

replacement of existing to remain hydronic piping deemed one (1) linear foot of hydronic
piping in each of the following size ranges. Cost shall include all materials and labor for
complete installation. Enter unit cost on Proposal Form.

2. Ranges:
a. 2-1/2 to 4 inches.
b. 6 to 8 inches.
c. 10 to 12 inches.

3. Unit of Measure: Linear Foot (LF) 
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4. Unit Price: $ _______  (USD)

END OF SECTION  01 22 00
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SECTION 01 23 00 - ALTERNATES 
 

PART 1 GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes: 

1. Description of Alternates. 

2. Procedures for pricing Alternates. 

3. Documentation of changes to Contract Price and Contract Time. 

1.3 DEFINITIONS 

A. Refer to Section 01 42 16 - Definitions for the following terms: 

1. Alternate 

1.4 ACCEPTANCE OF ALTERNATES 

A. Alternates quoted on Bid Forms will be reviewed and accepted or rejected at Alamo Colleges 
District's option. Accepted alternates will be identified in the Owner-Contractor Agreement. 

B. Coordinate related work and modify surrounding work to integrate the Work of each alternate. 

1.5 SCHEDULE OF ALTERNATES 

A. Alternate No. 01 – Install new 12” chilled water supply/return and 6” hot water supply/return 
piping to natatorium building #10 and omit the base bid valve vault. 

B. Alternate No. 02 – Install new valve vault with shut-off valves and cap 12” chilled water 
supply/return main for future connections. 

C. Alternate No. 03 – Install High-Density Polyethylene (HDPE) pipe for the underground chilled 
water supply/return and hot water supply/return system main piping in lieu of the base bid steel 
schedule 40 piping. The HDPE piping shall transition to black steel schedule 40 piping after 
direct bury valve for final connection to building chilled water supply/return and hot water 
supply/return piping systems.  

D. Alternate No. 04 – Replace all underground chilled water supply/return and hot water 
supply/return piping with new hydronic piping between San Marco Hall #1, Guadalupe Hall #2, 
Palomino Center #3, Frio Hall #4 and Nueces Hall #5 buildings.  

 

PART 2 PRODUCTS 

NOT USED 

PART 3 EXECUTION 

NOT USED 

END OF SECTION  01 23 00 
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SECTION 01 25 13 - PRODUCT SUBSTITUTION PROCEDURES

PART 1 GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:
1. Specified product compliance, and product quality assurance.
2. Specific administrative and procedural requirements for handling requests for substitutions

made prior to award of Contract.
3. Requirements for product delivery, storage and handling.

1.3 RELATED SECTIONS

A. Instructions to Offerors: Product options and procedures for submittal of requests for
substitutions during the Proposal period.

1.4 DEFINITIONS

A. Refer to Section 01 42 16 - Definitions for the following terms:
1. Product
2. Materials
3. Equipment

1.5 PRODUCT QUALITY ASSURANCE

A. Source Limitations: To the fullest extent possible, provide products of the same generic kind,
from a single source, for each unit of work.
1. When it is discovered that specific products are available only from sources that do not or

cannot produce an adequate quantity to complete project requirements in a timely
manner, consult with the Engineer for a determination of what product quantities are most
important before proceeding.  The Engineer will designate those qualities, such as visual,
structural, durability, or compatibility, that are most important.  When the Engineer’s
determination has been made, select products from those sources that produce products
that possess the most important qualities, to the fullest extent possible.

B. Compatibility of Options: Compatibility of products is a basic requirement of product selection.
 When the Contractor is given the option of selecting between two (2) or more products for use
on the project, the product selected must be compatible with other products previously
selected, even if the products previously selected were also Contractor options.  The complete
compatibility between the various choices available to the Contractor is not assured by the
various requirements of the Contract Documents, but must be provided by the Contractor.

C. Or Equal:
1. Where the phrase “or equal”, “or equivalent”, “or Engineer-approved equal”, or similar

phrasing, occurs in Contract Documents, do not assume that materials, equipment, or
methods of construction will be approved by Engineer unless the item has been
specifically approved for this Work by Engineer.

2. The decision of Engineer shall be final.

D. Where a proposed substitution involves the work of more than one (1) trade, Contractor shall
coordinate the work so as to provide uniformity and consistency and to assure the compatibility
of products.

E. Foreign Product Limitations: “Foreign products” as distinguished from “domestic products” are
defined as products that are either manufactured substantially (50 percent or more of value)
outside of the United States and its possessions, or produced or supplied by entities known to
be substantially owned (more than 50 percent) by persons who are not citizens of nor living
within the United States and its possessions.
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1. Except under one (1) of the following conditions, select and provide domestic, not foreign,
products for inclusion in the Work.
a. There is no domestic product available that complies with the requirements of the

Contract Documents.
b. Available domestic products that comply with the requirements of the Contract

Documents are available only at prices or other procurement terms that are
substantially higher (25 percent or more) than for available foreign products that
comply with the requirements of the Contract Documents.

c. At the discretion of Engineer or Alamo Colleges District.
2. Final determination and acceptance will be the responsibility of Engineer.

1.6 SUBSTITUTIONS OF PRODUCTS

A. Products described in Contract Documents establish a standard of required function,
dimension, appearance, and quality to be met by any proposed substitution. Materials and
equipment named in, and the procedures covered by these specifications have been selected
as a standard because of quality, particular suitability or record of satisfactory performance. It is
not intended to preclude the use of equal or better materials or equipment provided that same
meets the requirements of the particular project and is approved in an Addendum as a
substitution prior to the submission of proposals.

B. No substitution will be considered prior to receipt of proposals unless written request for
approval has been received by Engineer at least seven (7) days prior to the date for receipt of
proposals. Each such request shall include name of the material or equipment for which it is to
be substituted and a complete description of the proposed substitute including drawings,
product information/data sheets, performance and test data, and any other information
necessary for an evaluation. Engineer's decision of approval or disapproval of a proposed
substitution shall be final.

C. If Engineer approves any proposed substitution prior to receipt of proposals, such approval will
be set forth in an Addendum. Offerors shall not rely upon approvals made in any other manner.

D. Engineer and Alamo Colleges District reserve the right to disapprove the use of any
manufacturer who in their judgment is unsuitable for use on the Project and that decision will be
final.

E. The following are not considered as substitutions:
1. Revisions to the Contract Documents, when requested by the Alamo Colleges District,

Engineer, or any of their consultants are considered as “changes” not substitutions.
2. Specified Contractor options on products and construction methods included in Contract

Documents are choices made available to the Contractor and are not subject to the
requirements specified in this Section for substitutions.

3. Except as otherwise provided in the Contract Documents, the Contractor’s determination
of and compliance with governing authorities do not constitute “substitutions” and do not
constitute a basis for change orders.

F. The following may be considered as a reason for a request for substitution:
1. The request is directly related to an “or approved equal” clause or similar language in the

Contract Documents.
2. The specified product or method of construction cannot be provided within the Contract

Time in accordance with paragraph below concerning availability of specified items.
3. The specified product or method of construction cannot receive necessary approval by a

governing authority, and the requested substitution can be approved.
4. A substantial advantage is offered to Alamo Colleges District, in terms of cost, time,

energy conservation or other consideration of merit, after deducting offsetting
responsibilities Alamo Colleges District may be required to bear. These additional
responsibilities may include such considerations as additional compensation to the
Engineer for redesign and evaluation services, the increased cost of other work by the
Alamo Colleges District or separate contractors, and similar considerations.

5. The specified product or method of construction cannot be provided in a manner that is
compatible with other materials, and where Contractor certifies that substitution will
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overcome the incompatibility.
6. The specified product or method of construction cannot be coordinated with other

materials, and where Contractor certifies that the proposed substitution can be
coordinated.

7. The specified product or method of construction cannot provide a warranty required by the
Contract Documents and where Contractor certifies that the proposed substitution
provides the required warranty.

G. Availability of specified items:
1. Verify prior to submittal of Proposal that all specified items will be available in time for

installation during orderly and timely progress of the work.
2. In the event specified items will not be so available, notify the Architect prior to receipt of

Proposals.  Submit Request for Substitutions in accordance with this section.
3. The request will not be considered if the product or method cannot be provided as a result

of Contractor’s failure to pursue the work promptly or coordinate activities properly.
4. Costs of delays because of non-availability of specified items, when such delays could

have been avoided by the Contractor, will be back-charged as necessary and shall not be
borne by Alamo Colleges District.

H. A request constitutes a representation that Offeror:
1. Has investigated proposed product and determined that it meets or exceeds quality level

of specified product.
2. Will provide same warranty for Substitution as for specified product, except when inability

to provide specified Warranty is reason for request for substitution as described above.
3. Will coordinate installation and make changes to other Work which may be required for

the Work to be complete with no additional cost to Alamo Colleges District.
4. Waives claims for additional costs or time extension which may subsequently become

apparent.
5. Will reimburse Alamo Colleges District and pay for all costs, including Engineer’s redesign

and evaluation costs resulting from the use of the proposed substitution, or for review or
redesign services associated with re-approval by authorities having jurisdiction.

I. No substitutions will be considered after Award of Contract.

1.7 SUBSTITUTION REQUEST SUBMITTAL

A. Requests for Substitutions: Submit three (3) copies of each request for substitution. In each
request identify the product or fabrication or installation method to be replaced by the
substitution; include related Specifications Section and Drawing numbers, and complete
documentation showing compliance with the requirements for substitutions. Include, as
appropriate, with each request, the following information:
1. Product data, drawings and descriptions of products, fabrication and installation

procedures.
2. Samples, where applicable or requested.
3. A detailed comparison of the significant qualities of the proposed substitution with those of

the work originally specified. Significant qualities may include elements such as size,
weight, durability, performance and visual effect, where applicable.

4. Coordination information, including a list of changes or modifications needed by other
parts of the work and to construction performed by Alamo Colleges District and separate
contractors that will become necessary to accommodate the proposed substitution.

5. A statement indicating the effect the substitution will have on the Contractor’s
Construction Schedule compared to the schedule without approval of the substitution.
 Indicate the effect of the proposed substitution on overall Contract Time.

6. Cost information, including a proposal of the net change, if any in the Contract Sum.
7. Certification by Contractor to the effect that, in the Contractor’s opinion, after thorough

evaluation, the proposed substitution will result in work that in every significant respect is
equal-to or better than the work required by the Contract Documents, and that it will
perform adequately in the application indicated.  Include the Contractor’s waiver of rights
to additional payment or time that may subsequently become necessary because of the
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failure of the substitution to perform adequately.
8. A statement indicating Contractor will reimburse Alamo Colleges District and pay for all

costs, including Engineer’s re-design and evaluation costs resulting from the use of the
proposed substitution.

B. Work-Related Submittals: The Contractor’s submittal of, and the Engineer’s acceptance of,
Shop Drawings, Product Data, or Samples which are related to work not complying with the
Contract Documents, does not constitute an acceptance or valid request for a substitution, nor
approval thereof.

1.8 PRODUCT DELIVERY, STORAGE, AND HANDLING

A. General: Deliver, store, and handle products in accordance with manufacturer's
recommendations, using means and methods that will prevent damage, deterioration and loss,
including theft. Control to prevent overcrowding of construction spaces or overloading of
structure.  In particular, coordinate delivery and installation to ensure minimum holding or
storage times for items known or recognized to be flammable, hazardous, easily damaged, or
sensitive to deterioration, theft and other sources of loss.
1. Deliver products to the site in the manufacturer’s sealed containers or other packaging

system, complete with labels intact, and instructions for handling, storage, unpacking,
installing, cleaning and protecting.

2. Cover products subject to deterioration with impervious sheet covering. Provide ventilation
to avoid condensation or potential degradation of product.

3. Store loose granular materials on solid flat surfaces in a well-drained area. Prevent mixing
with foreign matter.

4. Store products at the site or in a bonded and insured off-site storage facility or warehouse
in a manner that will facilitate inspection and measurement of quantity or counting of units.
Periodically inspect to verify products are undamaged and are maintained in acceptable
condition.

5. Store heavy materials away from the project structure or in a manner that will not
endanger the supporting construction.

PART 2 PRODUCTS

2.1 GENERAL PRODUCT COMPLIANCE

A. General:  Requirements for individual products are indicated in the Contract Documents;
compliance with these requirements is in itself a contract requirement.  These requirements
may be specified in any one (1) of several different specifying methods, or in any combination
of these methods.  These methods include the following:
1. Proprietary.
2. Descriptive.
3. Performance.
4. Compliance with Reference Standards.

B. Compliance with codes, compliance with graphic details, allowances, and similar provisions of
the Contract Documents also have a bearing on the selection process

C. Procedures for Selecting Products: Contractor’s options in selecting products are limited by
requirements of the Contract Documents and governing regulations. They are not controlled by
industry traditions or procedures experienced by Contractor on previous construction projects.
 Required procedures include, but are not limited to the following for the various indicated
methods of specifying:
1. Proprietary and Semi-Proprietary Specification Requirements:

a. Single Product Name: Where only a single product or manufacturer is named, provide
the product indicated, unless the specification indicates the possible consideration of
other products. Advise the Engineer before proceeding, when it is discovered that the
named product is not a reasonable or feasible solution.

b. Two (2) or More Product Names: Where two (2) or more products or manufacturers
are named, provide one (1) of the products named, at Contractor’s option.  Exclude
products that do not comply with specification requirements. Do not provide or offer to
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provide an unnamed product, unless specification indicates possible consideration of
other products. Advise Engineer before proceeding where none of the named
products comply with specification requirements, or are not feasible for use. Where
products or manufacturers are specified by name, accompanied by the term “or
approved equal” or similar language, comply with this Section regarding
“substitutions” to obtain approval from Engineer for use of an unnamed product.

2. Non-Proprietary Specification Requirements: Where specifications name products or
manufacturers that are available and may be incorporated in the Work, but do not restrict
Contractor to use of these products only, Contractor may, at their option, use any
available product that complies with Contract requirements.

3. Descriptive Specification Requirements:  Where the specifications describe a product or
assembly generically, in detail, listing the exact characteristics required, but without use of
a brand name, provide products or assemblies that provide the characteristics indicated
and otherwise comply with Contract requirements.

4. Performance Specification Requirements:  Where the specifications require compliance
with indicated performance requirements, provide products that comply with the specific
performance requirements indicated, and that are recommended by the manufacturer for
the application indicated. Manufacturer’s recommendations may be contained in published
product literature, or by manufacturer’s individual certification of performance.  General
overall performance of a product is implied where product is specified for specific
performances.

5. Compliance with Standards, Codes, and Regulations: Where specifications require only
compliance with an imposed standard, code, or regulation, Contractor has option of
selecting a product that complies with specification requirements, including standards,
codes, and regulations.

6. Visual Matching: Where matching an established sample is required, final judgement of
whether a product proposed by Contractor matches sample satisfactorily will be
determined by Engineer.  Where there is no product available within specified product
category that matches sample satisfactorily and also complies with other specified
requirements, comply with provisions of this Section regarding “substitutions” and other
Contract Documents for “change orders” for selection of a matching product in another
product category, or for non-compliance with specified requirements.

7. Visual Selection:  Except as otherwise indicated, where specified product requirements
include the phrase “…as selected from the manufacturer’s standard colors, patterns,
textures…” or similar phrases, Contractor has option of selecting product and
manufacturer, provided selection complies with other specified requirements. Engineer is
subsequently responsible for selecting color, pattern, and texture from product line
selected by Contractor.

8. Allowances:  Refer to individual sections of the specifications and Section 01 25 13 -
Product Substitution Procedures, Allowances for an indication of product selections that
are controlled by established allowances, and for the procedures required for processing
such selections.

D. Producer’s Statement of Applicability: Where individual specification sections indicate products
that require a “Statement of Applicability” from the manufacturer or other producer, submit a
written-certified statement from the producer stating that the producer has reviewed the
proposed application of the product on the project. This statement shall state that the producer
agrees with or does not object to the Engineer’s specification and the Contractor’s selection of
the product on the project is suitable and proper.

2.2 SUBSTITUTIONS

A. Condition:  The Contractor’s request for substitution will be received and considered when
extensive revisions to Contract Documents are not required, when the proposed changes are in
keeping with the general intent of the Contract Documents, when the request is timely, fully
documented and properly submitted, and when one (1) or more of the above conditions are
satisfied, all as judged and determined by the Architect/Engineer; otherwise the requests will be
returned without action except to record non-compliance with these requirements.
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PART 3 EXECUTION

3.1 INSTALLATION OF PRODUCTS

A. General:  Except as otherwise indicated in individual sections of these specifications, comply
with the manufacturer’s instructions and recommendations for installation of the products in the
applications indicated.

B. Anchor each product securely in place, accurately located and aligned with other work.

C. Clean exposed surfaces and protect surfaces as necessary to ensure freedom from damage
and deterioration at time of acceptance.

D. Products and assemblies shall be installed complete, in-place, watertight and structurally
sound.

3.2 INSTALLATION OF APPROVED SUBSTITUTIONS

A. Coordinate all approved substitutions with adjacent work.

B. Comply with the manufacturer’s and/or supplier’s instructions and recommendations for
installation of the products in the applications indicated.

C. Provide all items required by manufacturer and/or supplier regarding installation, i.e.
supplemental supports, anchors, fasteners, painting, etc. whether or not indicated or specified.

END OF SECTION  01 25 13
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SECTION 01 25 13.01 - REQUEST FOR SUBSTITUTION FORM

PROJECT INFORMATION

PROJECT NAME AND NUMBER: ___________________________________________________

CONTRACT AWARD DATE:
________________________________________________________

TO: ___________________________________________________________________________

SUBSTITUTION REQUESTED BY: __________________________________________________

REQUEST MADE DURING:

_____ Bidding

_____ Construction Period

CAUSE FOR REQUEST: __________________________________________________________

SUBSTITUTION INFORMATION

SUBMIT IN ACCORDANCE WITH SECTION 01 33 00 - SUBMITTAL PROCEDURES.

1. Technical data, cost, and time information relating to changes to Construction Documents
required by proposed substitution.

2. Detailed comparison of proposed substitution and specified product including but not limited
to warranty, significant variations, qualifications of manufacturers, and maintenance.

3. Complete technical data, detailed shop drawings, samples, installation procedures, warranty,
and substantiating data marked to indicate equivalent quality and performance to that specified.
Manufacturer sell sheets are not acceptable submittals.

BASIS OF DESIGN

Specified Manufacturer: ________________________________________________________

Specified Product: ____________________________________________________________

Where Specified:
Drawing (Sheet Number and Detail/Schedule): __________________________________
Specification: (Section Number and Paragraph): ________________________________

PROPOSED SUBSTITUTION

We submit for consideration the following manufacturer / product in lieu of the specified item for
the above referenced project:

Proposed Manufacturer: ________________________________________________________

Proposed Product: ____________________________________________________________

COST AND TIME

Does proposed substitution affect adjacent work, Construction Documents, Cost, Schedule,
Quality, or related submittals?

_____ No
_____ Yes

Contractor is responsible for costs and additional time associated with proposed substitution
including costs incurred by Engineer for evaluation of substitution and changes to the
documents. Describe costs for changes to design, including engineering and detailing costs
caused by requested substitution.

___________________________________________________________________________

___________________________________________________________________________

Cost Savings Realized by Alamo Colleges District ($ US):
__________________________________________
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WARRANTY

Is warranty for proposed substitution the same as for specified product?
_____ Yes
_____ No
If No, Explain Differences: __________________________________________________
_______________________________________________________________________

CONTRACTOR CERTIFICATION:

In making this request for substitution, Contractor certifies that:
1. Proposed substitution has been thoroughly researched and evaluated and determined
as equivalent or superior to specified product or material, will fit into space provided, and
is compatible with adjacent materials.
2. Proposed substitution will provide the same or better warranty at no additional cost to
the Alamo Colleges District.
3. Cost data is complete and includes related costs under the Contract. Claims for
additional costs related to the proposed substitution that may subsequently become
apparent are waived.
4. Contractor will assume responsibility for delays and costs caused by acceptance
proposed substitution, if approved, are accepted by the Contractor unless delays and
costs are specifically mentioned and approved in writing by Alamo Colleges District and
Engineer.
5. Contractor will assume liability for performance of the substitution.
6. Installation of the proposed substitution is coordinated with the Work and with changes
required to the Work.
7. Contractor will reimburse Alamo Colleges District and Engineer for evaluation and
redesign services associated with the substitution request and, when required, for
approval by authorities having jurisdiction.

PREVIOUS USE

Has the proposed substitute manufacturer / product been installed on previous LEAF Engineers
projects within the past two years?

_____ No
_____ Yes
If Yes, list project(s):
Project: _________________________________________________________________

Alamo Colleges
District:______________________________________________________________
Contact: ____________________________________________________________

Project: _____________________________________________________________
Alamo Colleges District:
_________________________________________________________
Contact: ____________________________________________________________

SUBMITTED BY:

Contractor's Signature: _____________________________________________________
Signature shall be by the individual authorized to legally bind the Contractor to the above
terms. Failure to provide legally binding signature will result in retraction of acceptance.

Firm: _______________________________________________________________________

Telephone: _________________________________________ Date: ____________________

SUBSTITUTION EVALUATION

FOR USE BY ENGINEER:

___ Accepted ___ Accepted as Noted ___ Not Accepted ___ Received too Late

By: _______________________________________________ Date: ____________________
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Remarks: ___________________________________________________________________

___________________________________________________________________________

FOR USE BY ALAMO COLLEGES DISTRICT:

____ Accepted _____ Not Accepted

By: _______________________________________________ Date: ____________________

Remarks: ___________________________________________________________________

___________________________________________________________________________

END OF SECTION  01 25 13.01
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SECTION 01 26 00 - CONTRACT MODIFICATION PROCEDURES

PART 1 GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:  Administrative and procedural requirements for handling and processing
Contract modifications.

B. Related Work:
1. Section 01 25 13 - Product Substitution Procedures 

1.3 MINOR CHANGES IN THE WORK

A. Engineer will issue supplemental instructions authorizing minor changes in the Work, not
involving adjustment to the Contract Sum or the Contract Time, on AIA Document AIA G710
Architect's Supplemental Instructions.

1.4 PROPOSAL REQUESTS

A. Alamo Colleges District Initiated Proposal Requests: Engineer will issue a detailed description
of proposed changes in the Work that may require adjustment to the Contract Sum or the
Contract Time. If necessary, the description will include supplemental or revised Drawings and
Specifications.
1. Work Change Proposal Requests issued by Engineer are not instructions either to stop

Work in progress or to execute the proposed change.
2. After receipt of Proposal Request, submit quotation estimating cost adjustments to the

Contract Sum and the Contract Time necessary to execute the change.
a. Include list of quantities of products required or eliminated and unit costs, with total

amount of purchases and credits to be made. If requested, furnish survey data to
substantiate quantities.

b. Indicate applicable taxes, delivery charges, equipment rental, and amounts of trade
discounts.

c. Include costs of labor and supervision directly attributable to the change.
d. Include an updated Contractor's construction schedule that indicates the effect of the

change, including, but not limited to, changes in activity duration, start and finish
times, and activity relationship. Use available total float before requesting an
extension of the Contract Time.

B. Contractor Initiated Proposals: If latent or changed conditions require modifications to the
Contract, Contractor may initiate a claim by submitting a request for a change to Engineer.
1. Include statement outlining reasons for the change and the effect of the change on the

Work. Provide complete description of the proposed change. Indicate the effect of the
proposed change on the Contract Sum and the Contract Time.

2. Include list of quantities of products required or eliminated and unit costs, with total
amount of purchases and credits to be made. If requested, furnish survey data to
substantiate quantities.

3. Indicate applicable taxes, delivery charges, equipment rental, and amounts of trade
discounts.

4. Include costs of labor and supervision directly attributable to the change.
5. Include an updated Contractor's construction schedule that indicates the effect of the

change, including, but not limited to, changes in activity duration, start and finish times,
and activity relationship. Use available total float before requesting an extension of the
Contract Time.

6. Comply with requirements in Section 01 25 13 - Product Substitution Procedures if the
proposed change requires substitution of one product or system for product or system
specified.
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7. Proposal Request Form: Use AIA Document AIA G709.

C. Contractor has ten (10) business days to submit pricing or submit resubmittal pricing to the
Engineer after issuance of a Change Proposal Request (CPR) or Change Proposal.

D. Regardless of initiated change request pricing, a fully developed and completed change pricing
to be submitted.

1.5 ADMINISTRATIVE CHANGE ORDERS

A. Allowance Adjustment: When an allowance is specified, refer to Section 01 21 00 - Allowances
for administrative procedures for preparation of Change Order Proposal for adjusting the
Contract Sum to reflect actual costs of allowances.
1. Allowance Adjustment: To adjust allowance amounts, base each Change Proposal

Request (CPR) on the difference between purchase amount and the allowance, multiplied
by final measurement of Work in place. If applicable, include reasonable allowances for
cutting losses, tolerances, mixing wastes, normal product imperfections, and similar
margins.
a. Include installation costs in purchase amount only where indicated as part of the

allowance.
b. If requested, prepare explanation and documentation to substantiate distribution of

overhead costs and other margins claimed.
c. Submit substantiation of a change in scope of Work, if any, claimed in Change Orders

related to unit cost allowances.
d. Alamo Colleges District reserves the right to establish the quantity of Work in place by

independent quantity survey, measure, or count.
2. Submit claims for increased costs because of a change in scope or nature of the

allowance described in the Contract Documents, whether for the Purchase Order amount
or Contractor's handling, labor, installation, overhead, and profit. Submit claims within 7
days of receipt of the Change Order authorizing work to proceed. Alamo Colleges District
will reject claims submitted later than 7 days after authorization.

1.6 CHANGE ORDER PROCEDURES

A. On Alamo Colleges District's approval of a Work Changes Proposal Request, Architect will
execute a Change Order also requiring signatures of Alamo Colleges District and Contractor on
AIA Document AIA G701.

1.7 CONSTRUCTION CHANGE DIRECTIVE

A. Construction Change Directive: Engineer may issue a Construction Change Directive on
AIA Document AIA G714. Construction Change Directive instructs Contractor to proceed with a
change in the Work, for subsequent inclusion in a Change Order.
1. Construction Change Directive contains a complete description of change in the Work and

designates the method to determine change in the Contract Sum or the Contract Time.

B. Documentation: Maintain detailed records on a time and material basis of Work required by the
Construction Change Directive. After completion of change, submit an itemized account and
supporting data necessary to substantiate cost and time adjustments to the Contract.

PART 2 PRODUCTS

NOT USED

PART 3 EXECUTION

NOT USED

END OF SECTION  01 26 00
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SECTION 01 29 00 - PAYMENT PROCEDURES

PART 1 GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes: Administrative and procedural requirements necessary to prepare and
process Applications for Payment.

1.3 DEFINITIONS

A. Refer to Section 01 42 16 - Definitions for the following terms:
1. Schedule of Values.
2. Pencil Copy.

1.4 SCHEDULE OF VALUES

A. Coordination: Coordinate preparation of the schedule of values with preparation of Contractor's
construction schedule.
1. Coordinate line items in Schedule of Values with administrative forms and schedules,

including the following:
a. Application for Payment forms with continuation sheets.
b. Updated Submittal schedule.
c. Items required to be indicated as separate activities in updated Contractor's

construction schedule.
2. Submit Schedule of Values to Engineer at earliest possible date, but no later than seven

days before the date scheduled for submittal of initial Application for Payment.
Contractor's standard form or electronic media printout will be considered but must be
approved by the Alamo Colleges District.

B. Format and Content: Use Project Manual table of contents as a guide to establish line items for
the schedule of values. Provide at least one line item for each Specification Section.
1. Identification: Include the following Project identification on the schedule of values:

a. Project name and location.
b. Name of Engineer.
c. Engineer's project number.
d. Contractor's name and address.
e. Date of submittal.

2. Arrange schedule of values consistent with format of AIA G703.
3. Arrange Schedule of Values in tabular form with separate columns to indicate the

following for each item listed:
a. Related Specification Section or Division.
b. Description of the Work.
c. Name of subcontractor.
d. Name of manufacturer or fabricator.
e. Name of supplier.
f. Change Orders (numbers) that affect value.
g. Dollar value of the following, as a percentage of the Contract Sum to nearest one-

hundredth percent, adjusted to total 100 percent.
1) Labor.
2) Materials.
3) Equipment Rentals.
4) General Conditions.

(a)  Supervisor.
(b)  Submittals.
(c)  Close-out.
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(d)  Field Engineering.
(e)  Daily Clean-up.
(f)  Final Clean-up.

4. Round amounts to nearest whole dollar; total shall equal the Contract Sum.
5. Provide separate line item in the schedule of values for each part of the Work where

Applications for Payment may include materials or equipment purchased or fabricated and
stored, but not yet installed.
a. Differentiate between items stored on site and items stored off site. Include evidence

of insurance.
6. Allowances: Provide a separate line item in the schedule of values for each allowance.

Show line item value of unit cost allowances, as a product of the unit cost, multiplied by
measured quantity. Use information indicated in the Contract Documents to determine
quantities.

7. Each item in the schedule of values and Applications for Payment shall be complete.
Include total cost and proportionate share of general overhead and profit for each item.
a. Temporary facilities and other major cost items that are not direct cost of actual Work

in place may be shown either as separate line items in the schedule of values or
distributed as general overhead expense, at Contractor's option.

8. Schedule Updating: Update and resubmit the schedule of values before the next
Applications for Payment when Change Orders or Construction Change Directives result
in a change in the Contract Sum.

1.5 APPLICATIONS FOR PAYMENT

A. Submit preliminary (pencil) copy of proposed values to Engineer or Engineer's field
representative and Alamo Colleges District for review by 20th day of the month. Allow 48 hours
for comments.

B. Once preliminary (pencil) approved, submit electronic copy of notarized originals of each
application on AIA G702 - Application and Certificate for Payment and AIA G703 - Continuation
Sheet for AIA G702 or other similar form approved by the Alamo Colleges District.
1. Content and Format: Utilize Schedule of Values for listing items in Application for

Payment.
2. Submit updated construction or recovery schedule with each Application for Payment.

C. Payment Period: Submit at intervals stipulated in the Agreement in accordance with Section 00
73 00 - Supplementary Conditions.

D. Only materials stored on the project site shall be paid for unless the materials are stored in a
bonded warehouse.

E. Substantiating Data: When Engineer requires substantiating information, submit data justifying
dollar amounts in question. Items which may be requested by the Engineer or Alamo Colleges
District to substantiate costs include, but are not limited to the following:
1. Current Record Documents as specified in Section01 77 00 - Closeout Procedures

maintained.
2. Labor time sheets, purchase orders, or similar documentation.
3. Affidavits attesting to off-site stored products.

PART 2 PRODUCTS

2.1 NOT USED

PART 3 EXECUTION

3.1 NOT USED

END OF SECTION  01 29 00
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SECTION 01 29 73 - SCHEDULE OF VALUES

PART 1 GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes: Administrative and procedural requirements necessary to prepare a Schedule
of Values.

1.3 DEFINITIONS

A. Refer to Section 01 42 16 - Definitions for the following terms:
1. Schedule of Values.

1.4 DESCRIPTION

A. Work Included: Provide a detailed breakdown of the agreed Contract Sum showing values
allocated to each of the various parts of the work, as specified herein and in other provisions of
the Contract Documents.

B. Coordinate requirements of this Section with the requirements of the General and
Supplementary Conditions of the Contract concerning Schedule of Values.

1.5 QUALITY ASSURANCE

A. Use required means to assure arithmetical accuracy of the sums described.

B. When so required by the Owner, provide copies of the subcontracts or other data acceptable to
the Owner, substantiating the sums described.

1.6 SUBMITTALS

A. Prior to the first Application for Payment, submit a proposed schedule of values to the Alamo
Colleges District, as outlined below:
1. Meet with the Alamo Colleges District and determine additional data, if any, required to be

submitted.
a. Secure the Alamo Colleges District's approval of the schedule of values prior to

submitting first Application for Payment.

1.7 SCHEDULE OF VALUES

A. Schedule of Values shall be broken down into item costs for each specification section as a
minimum. After review by Alamo Colleges District, Schedule of Values shall be broken down
into further items as required. (See following list and refer to the enclosed sample.). In addition,
total each Specification Division separately.

B. Schedule of Values - Items in addition to Specification Sections.
1. Mobilization.
2. Clean Up
3. Building Permit.
4. Bonds, Insurance.
5. Mechanical Accessories.

a. Demolition.
6. Rough-In Labor - (Electrical).
7. Rough-In Material - (Electrical).
8. Finish Labor - (Electrical).
9. Finish Material - (Electrical).
10. Allowances (listed separately).
11. Record drawings and close-out documents.
12. Submittals listed separately per mechanical, electrical and plumbing.
13. Roof warranty as a line item.



LEAF Engineers  Palo Alto College Hydronic Piping Replacement 
PBK Project No. 230030   Alamo Colleges District 

Schedule of Values 
01 29 73  - 2  

14. Donated items individually itemized at $0.00 (zero dollars).

PART 2 PRODUCTS

2.1 NOT USED

PART 3 EXECUTION

3.1 SCHEDULE OF VALUES

A. Refer to following sample.

END OF SECTION  01 29 73
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SECTION 01 31 00 - PROJECT MANAGEMENT AND COORDINATION

PART 1 GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes: Administrative provisions for coordinating construction operations on Project
including, but not limited to, the following:
1. General coordination procedures.
2. Coordination drawings.
3. Pre-install meetings.

B. Each trade shall participate in coordination requirements. Certain areas of responsibility are
assigned to a specific trade.

C. The Contractor shall make a reasonable attempt to interpret the Contract Documents before
asking the Engineer for assistance in interpretation. Requests for Information (RFIs) will not be
allowed from the Contractor. The Contractor shall arrange the necessary meeting in the field
with appropriate Engineer’s field representative(s) to obtain clarification as needed on items
that may need interpretation.

1.3 SUBMITTALS

A. Subcontract List: Prepare a written summary identifying individuals or firms proposed for each
portion of the Work, including those who are to furnish products or equipment fabricated to a
special design. Include the following information in tabular form:
1. Name, address, and telephone number of entity performing subcontract or supplying

products.
2. Number and title of related Specification Section(s) covered by subcontract.
3. Drawing number and detail references, as appropriate, covered by subcontract.

B. Key Personnel Names: Within 15 days of starting construction operations, submit a list of key
personnel assignments, including superintendent and other personnel in attendance at Project
site. Identify individuals and their duties and responsibilities; list addresses and telephone
numbers, including home, office, and cellular telephone numbers and email addresses. Provide
names, addresses, and telephone numbers of individuals assigned as alternates in the
absence of individuals assigned to Project.
1. Post copies of list in project meeting room, in temporary field office, and by each

temporary telephone. Keep list current at all times.

1.4 COORDINATION PROCEDURES

A. Coordination: Coordinate construction operations to ensure efficient and orderly installation of
each part of the Work. Coordinate operations included in different Sections which depend on
each other for proper installation, connection, and operation.
1. Schedule construction operations in sequence required to obtain best results where

installation of one part of the Work depends on installation of other components, before or
after its own installation.

2. Coordinate installation of different components to ensure maximum performance and
accessibility for required maintenance, service, and repair.

3. Make adequate provisions to accommodate items scheduled for later installation.

B. Prepare memoranda for distribution to each party involved, including the Alamo Colleges
District, outlining special procedures required for coordination. Include items as required
notices, reports, and list of attendees at meetings.

C. Administrative Procedures: Coordinate scheduling and timing of required administrative
procedures with other construction activities to avoid conflicts and to ensure orderly progress of
the Work. Administrative activities include, but are not limited to, the following:
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1. Preparation of Contractor's construction schedule.
2. Preparation of the schedule of values.
3. Installation and removal of temporary facilities and controls.
4. Delivery and processing of submittals.
5. Progress meetings.
6. Preinstallation conferences.
7. Project closeout activities.
8. Startup and adjustment of systems.
9. Coordinating inspections and other jurisdictional requirements.
10. Coordinate OFCI equipment.
11. Action items and issue logs.

D. Conservation: Coordinate construction activities to ensure that operations are carried out with
consideration given to conservation of energy, water, and materials. Coordinate use of
temporary utilities to minimize waste.
1. Salvage materials and equipment involved in performance of, but not actually

incorporated into, the Work. Refer to the Specifications Sections for disposition of
salvaged materials that are designated as Alamo Colleges District's property.

1.5 COORDINATION DRAWINGS

A. Coordination Drawings, General: Prepare coordination drawings according to requirements in
individual Sections, and additionally where installation is not completely shown on Shop
Drawings, where limited space availability necessitates coordination, or if coordination is
required to facilitate integration of products and materials fabricated or installed by more than
one entity.
1. Content: Project-specific information, drawn accurately to a scale large enough to indicate

and resolve conflicts. Do not base coordination drawings on standard printed data. Include
the following information, as applicable:
a. Use applicable Drawings as a basis for preparation of coordination drawings. Prepare

sections, elevations, and details as needed to describe relationship of various
systems and components.

b. Coordinate the addition of trade specific information to the coordination drawings by
multiple Contractors in sequence that best provides for coordination of the information
and resolution of conflicts between installed components before submitting for review.

c. Indicate functional and spatial relationships of components of architectural, structural,
civil, mechanical, and electrical systems.

d. Indicate space requirements for routine maintenance and for anticipated replacement
of components during the life of the installation.

e. Show location and size of access doors required for access to concealed dampers,
valves, and other controls.

f. Indicate required installation sequences.
g. Indicate dimensions shown on the Drawings. Specifically note dimensions that

appear to be in conflict with submitted equipment and minimum clearance
requirements. Provide alternate sketches to Architect indicating proposed resolution
of such conflicts. Minor dimension changes and difficult installations will not be
considered changes to the Contract.

B. Coordination Drawing Organization: Organize coordination drawings:
1. Floor Plans and Reflected Ceiling Plans: Show architectural and structural elements, and

mechanical, plumbing, fire-protection, fire-alarm, and electrical Work. Show locations of
visible ceiling-mounted devices relative to acoustical ceiling grid. Supplement plan
drawings with section drawings where required to adequately represent the Work.

2. Plenum Space: Indicate subframing for support of ceiling and wall systems, mechanical
and electrical equipment, and related Work. Locate components within ceiling plenum to
accommodate layout of light fixtures indicated on Drawings. Indicate areas of conflict
between light fixtures, ductwork, piping, and other components.
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3. Mechanical Rooms: Provide coordination drawings for mechanical rooms showing plans
and elevations of mechanical, plumbing, fire protection, fire-alarm, and electrical
equipment.

4. Structural Penetrations: Indicate penetrations and openings required for all disciplines.
5. Slab Edge and Embedded Items: Indicate slab edge locations and sizes and locations of

embedded items for metal fabrications, sleeves, anchor bolts, bearing plates, angles, door
floor closers, slab depressions for floor finishes, curbs and housekeeping pads, and
similar items.

6. Mechanical and Plumbing Work: Show the following:
a. Sizes and bottom elevations of ductwork, piping, and conduit runs, including

insulation, bracing, flanges, and support systems.
b. Dimensions of major components, such as dampers, valves, diffusers, access doors,

cleanouts and electrical distribution equipment.
c. Fire-rated enclosures around ductwork.

7. Electrical Work: Show the following:
a. Runs of vertical and horizontal conduit 1-1/4 inches (32 mm) in diameter and larger.
b. Light fixture, exit light, emergency battery pack, smoke detector, and other fire alarm

locations.
c. Panel board, switch board, switchgear, transformer, busway, generator, and motor

control center locations.
d. Location of pull boxes and junction boxes, dimensioned from column center lines.
e. Floor boxes.

8. Fire Protection System: Show the following:
a. Locations of standpipes, mains piping, branch lines, pipe drops, sprinkler heads, and

inspector test locations.
9. IDF/MDF Rooms: Communications and low voltage (security, data, phone, etc.) audio
10. Review: Engineer will review coordination drawings to confirm that the Work is being

coordinated, but not for the details of the coordination, which are Contractor's
responsibility. If Engineer determines that coordination drawings are not being prepared in
sufficient scope or detail, or are otherwise deficient, Engineer will so inform Contractor,
who shall make changes as directed and resubmit.

11. Coordination Drawing Prints: Prepare coordination drawing prints according to
requirements in Section 01 33 00 - Submittal Procedures.

C. Coordination Digital Data Files: Prepare coordination digital data files according to the following
requirements:
1. File Preparation Format: Same digital data software program, version, and operating

system as original Drawings.
2. File Submittal Format: Submit or post coordination drawing files using format same as file

preparation format.
3. Engineer will furnish Contractor one set of digital data files of Drawings for use in

preparing coordination digital data files.
a. Engineer makes no representations as to the accuracy or completeness of digital

data files as they relate to Drawings.
b. Digital Data Software Program: Drawings are available in Revit.
c. Contractor shall execute a data licensing agreement in the form of AIA Document AIA

C106.

1.6 PROJECT MEETINGS

A. Schedule and conduct meetings and conferences at Project site unless otherwise indicated.
1. Attendees: Inform participants and others involved, and individuals whose presence is

required, of date and time of each meeting. Notify Alamo Colleges District and Engineer of
scheduled meeting dates and times.

2. Agenda: Engineer to prepare the meeting agenda and distribute the agenda to all invited
attendees.



LEAF Engineers  Palo Alto College Hydronic Piping Replacement 
PBK Project No. 230030   Alamo Colleges District 

Project Management and Coordination 
01 31 00  - 4  

3. Minutes: Entity responsible for conducting meeting will record significant discussions and
agreements achieved. Distribute the meeting minutes to everyone concerned, including
Alamo Colleges District and Engineer, within three days of the meeting.

4. Action Items: An element of work, design, research, or other task to be completed before
a specific date or time, such as before a subsequent meeting of involved parties.

5. Issue logs: Documentation element of software project management and contains a list of
ongoing and closed issues of the project.

B. Kick-off & Preconstruction Conference: Engineer will schedule and conduct a preconstruction
conference before starting construction, at a time convenient to Alamo Colleges District and
Engineer.
1. Conduct the conference to review responsibilities and personnel assignments.
2. Attendees: Authorized representatives of Alamo Colleges District, Engineer, and their

consultants; Contractor and its superintendent; major subcontractors; suppliers; and other
concerned parties shall attend the conference. Participants at the conference shall be
familiar with Project and authorized to conclude matters relating to the Work.

3. Agenda: Discuss items of significance that affect progress.
4. Minutes: Entity responsible for conducting meeting will record and distribute meeting

minutes.
5. Action Items: An element of work, design, research, or other task to be completed before

a specific date or time, such as before a subsequent meeting of involved parties.

C. Preinstallation Conferences: Conduct a preinstallation trade conference at site before each
construction activity that requires coordination with other construction trades.
1. Attendees: Installer and representatives of manufacturers and fabricators involved in or

affected by the installation and its coordination or integration with other materials and
installations that have preceded or will follow, shall attend the meeting. Advise Engineer of
scheduled meeting dates.

2. Agenda: Contractor to review progress of other construction activities and preparations for
the particular activity under consideration.

3. Contractor to record significant conference discussions, agreements, and disagreements,
including required corrective measures and actions.

4. Reporting: Contractor to distribute minutes of the meeting to each party present and to
other parties requiring information.

5. Do not proceed with installation if the conference cannot be successfully concluded.
Initiate whatever actions are necessary to resolve impediments to performance of the
Work and reconvene the conference at earliest feasible date.

6. Action Items: An element of work, design, research, or other task to be completed before
a specific date or time, such as before a subsequent meeting of involved parties.

D. Project Closeout Conference: Schedule and conduct a project closeout conference, at a time
convenient to Owner and Architect, but no later than 90 days prior to the scheduled date of
Substantial Completion.
1. Conduct the conference to review requirements and responsibilities related to Substantial

Completion.
2. Attendees: Authorized representatives of Alamo Colleges District, Engineer, and their

consultants; Contractor and its superintendent; major subcontractors; suppliers; and other
concerned parties shall attend the meeting. Participants at the meeting shall be familiar
with Project and authorized to conclude matters relating to the Work.

3. Agenda: Discuss items of significance that could affect or delay Project closeout.
4. Minutes: Entity conducting meeting will record and distribute meeting minutes.
5. Action Items: An element of work, design, research, or other task to be completed before

a specific date or time, such as before a subsequent meeting of involved parties.

E. Progress Meetings: Conduct progress meetings at weekly intervals.
1. Coordinate dates of meetings with preparation of payment requests.
2. Attendees: In addition to representatives of Alamo Colleges District and Engineer, each

Contractor, subcontractor, supplier, and other entity concerned with current progress or
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involved in planning, coordination, or performance of future activities shall be represented
at these meetings. All participants at the meeting shall be familiar with Project and
authorized to conclude matters relating to the Work.

3. Agenda: Review and correct or approve minutes of previous progress meeting. Review
other items of significance that could affect progress. Include topics for discussion as
appropriate to status of Project.
a. Contractor's Construction Schedule: Review progress since the last meeting.

Determine whether each activity is on time, ahead of schedule, or behind schedule, in
relation to Contractor's construction schedule. Determine how construction behind
schedule will be expedited; secure commitments from parties involved to do so.
Discuss whether schedule revisions are required to ensure that current and
subsequent activities will be completed within the Contract Time.

4. Minutes: Entity responsible for conducting the meeting will record and distribute the
meeting minutes to each party present and to parties requiring information.
a. Schedule Updating: Revise Contractor's construction schedule after each progress

meeting where revisions to the schedule have been made or recognized. Issue
revised schedule concurrently with the report of each meeting.

b. Six (6) week look-ahead schedules.
5. Action Items: An element of work, design, research, or other task to be completed before

a specific date or time, such as before a subsequent meeting of involved parties.

F. Coordination Meetings: Conduct coordination meetings at weekly intervals. Project coordination
meetings are in addition to specific meetings held for other purposes, such as progress
meetings and preinstallation conferences.
1. Attendees: In addition to representatives of Alamo Colleges District and Engineer, each

Contractor, subcontractor, supplier, and other entity concerned with current progress or
involved in planning, coordination, or performance of future activities shall be represented
at these meetings. All participants at the meetings shall be familiar with Project and
authorized to conclude matters relating to the Work.

2. Agenda: Review and correct or approve minutes of the previous coordination meeting.
Review other items of significance that could affect progress. Include topics for discussion
as appropriate to status of Project.
a. Combined Contractor's Construction Schedule: Review progress since the last

coordination meeting. Determine whether each contract is on time, ahead of
schedule, or behind schedule, in relation to combined Contractor's construction
schedule. Determine how construction behind schedule will be expedited; secure
commitments from parties involved to do so. Discuss whether schedule revisions are
required to ensure that current and subsequent activities will be completed within the
Contract Time.

b. Schedule Updating: Revise combined Contractor's construction schedule after each
coordination meeting where revisions to the schedule have been made or recognized.
Issue revised schedule concurrently with report of each meeting.

c. Review present and future needs of each Contractor present.
3. Reporting: Record meeting results and distribute copies to everyone in attendance and to

others affected by decisions or actions resulting from each meeting.
4. Action Items: An element of work, design, research, or other task to be completed before

a specific date or time, such as before a subsequent meeting of involved parties.

PART 2 PRODUCTS

NOT USED

PART 3 EXECUTION

NOT USED

END OF SECTION  01 31 00
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SECTION 01 32 00 - CONSTRUCTION PROGRESS DOCUMENTATION

PART 1 GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section includes administrative and procedural requirements for documenting the progress of
construction during performance of the Work, including the following:
1. Startup schedule.
2. Contractor's construction schedule.
3. Construction schedule updating reports.
4. Daily construction reports.
5. Material location reports.
6. Site condition reports.
7. Special reports.

1.3 DEFINITIONS

A. Refer to Section 01 42 16 - Definitions for the following terms:
1. Activity.

a. Critical Activity.
b. Predecessor Activity.
c. Successor Activity.

2. Cost Loading.
3. Critical Path.
4. Critical Path Method (CPM).
5. Float.
6. Look-Ahead Schedule.
7. Milestones.
8. Recovery Schedule.
9. Resource Loading.

1.4 SUBMITTALS

A. Submittal Format: Submit required submittals in the following format:
1. Working electronic copy of schedule file, where indicated.
2. PDF electronic file.

B. Startup Diagram: Of size necessary to display entire network for entire construction period;
show logic relationship ties for all activities

C. Contractor's Construction Schedule: Initial schedule, of size required to display entire schedule
for entire construction period.
1. Submit a working electronic copy of schedule, labeled to comply with requirements for

submittals. Include type of schedule (initial or updated) and date on label.

D. CPM Reports: Concurrent with CPM schedule, submit each of the following reports. Format for
each activity in reports shall contain activity number, activity description, cost and resource
loading, original duration, remaining duration, early start date, early finish date, late start date,
late finish date, and total float in calendar days.
1. Activity Report: List of activities sorted by activity number and then early start date, or

actual start date if known.
2. Logic Report: List of preceding and succeeding activities for all activities, sorted in

ascending order by activity number and then early start date, or actual start date if known.
3. Total Float Report: List of all activities sorted in ascending order of total float.
4. Earnings Report: Compilation of Contractor's total earnings from commencement of the

Work until most recent Application for Payment.
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E. Construction Schedule Updating Reports: Submit with Applications for Payment.

F. Daily Construction Reports: Submit at monthly intervals.

G. Material Location Reports: Submit at monthly intervals.

H. Site Condition Reports: Submit at time of discovery of differing conditions.

I. Special Reports: Submit at time of unusual event.

1.5 QUALITY ASSURANCE

A. Pre-Scheduling Conference: Conduct conference at site. Review methods and procedures
related to the preliminary construction schedule and Contractor's construction schedule,
including, but not limited to, the following:
1. Review software limitations and content and format for reports.
2. Verify availability of qualified personnel needed to develop and update schedule.
3. Discuss constraints, including phasing, Work stages, area separations, interim milestones,

and partial Alamo Colleges District occupancy.
4. Review delivery dates for Alamo Colleges District furnished products.
5. Review schedule for Work of Alamo Colleges District's separate contracts, if any.
6. Review submittal requirements and procedures.
7. Review time required for review of submittals and re-submittals.
8. Review requirements for tests and inspections by independent testing and inspecting

agencies.
9. Review time required for Project closeout and Alamo Colleges District startup procedures.
10. Review and finalize list of construction activities to be included in schedule.
11. Review procedures for updating schedule.

1.6 COORDINATION

A. Coordinate Contractor's construction schedule with the schedule of values, list of subcontracts,
submittal schedule, progress reports, payment requests, and other required schedules and
reports.
1. Secure time commitments for performing critical elements of the Work from entities

involved.
2. Coordinate each construction activity in the network with other activities and schedule

them in proper sequence.

PART 2 PRODUCTS

2.1 CONTRACTOR'S CONSTRUCTION SCHEDULE

A. Time is of the essence to the Alamo Colleges District. Commence Work immediately upon
issuance of the Notice to Proceed. There is a critical need for the Work to be substantially
complete within the time frame identified in the Agreement.

B. Time Frame: Extend schedule from date established for commencement of the Work to date of
Substantial Completion and date of final completion.
1. Contract completion date shall not be changed by submission of schedule that shows an

early completion date, unless specifically authorized by Change Order.

C. Activities: Treat each separate area or story as a separate numbered activity for each main
element of the Work. Comply with the following:
1. Activity Duration: Define activities in terms of number of days anticipated.
2. Procurement Activities: Include procurement process activities for long lead items and

major items, requiring a cycle of more than 60 days, as separate activities in schedule.
Procurement cycle activities include, but are not limited to, submittals, approvals,
purchasing, fabrication, and delivery.

3. Submittal Review Time: Include review and re-submittal times indicated in Section 01 33
00 - Submittal Procedures in schedule. Coordinate submittal review times in Contractor's
construction schedule with submittal schedule.

4. Startup and Testing Time: Include number of days anticipated for startup and testing.
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5. Substantial Completion: Indicate completion of all conditions as in advance of date
established for Substantial Completion, and allow time for Engineer's administrative
procedures necessary for certification of Substantial Completion.

6. Punch List and Final Completion: Include a maximum of 30 days for completion of punch
list items and final completion.

7. Inspections required by Authorities Having Jurisdiction (AHJ).

D. Constraints: Include constraints and Work restrictions indicated in the Contract Documents and
show how the sequence of the Work is affected.
1. Work Restrictions: Show the effect of the following items on the schedule:

a. Coordination with existing construction.
b. Limitations of continued occupancies.
c. Uninterruptible services.
d. Partial occupancy before Substantial Completion.
e. Use of premises restrictions.
f. Provisions for future construction.
g. Seasonal variations.
h. Environmental control.
i. Rain days are to be included in project schedule; refer to Section 01 10 00 -

Summary for additional weather information.
2. Work Stages: Indicate important stages of construction for each major portion of the Work,

including, but not limited to, the following:
a. Submittals.
b. Mockups.
c. Fabrication.
d. Installation.
e. Tests and inspections.
f. Adjusting.
g. Curing.

E. Cost Correlation: Superimpose a cost correlation timeline, indicating planned and actual costs.
On the line, show planned and actual dollar volume of the Work performed as of planned and
actual dates used for preparation of payment requests.

F. Six (6) week, lookahead schedule: Prepare schedule indicating activities scheduled to occur or
commence prior to submittal of next schedule update. Summarize the following issues:
1. Unresolved issues.
2. Unanswered Requests for Information.
3. Rejected or unreturned submittals.
4. Notations on returned submittals.
5. Pending modifications affecting the Work and Contract Time.
6. Inspections by Authorities Having Jurisdiction (AHJ).
7. Trade pre-installation conference.

G. Recovery Schedule: When periodic update indicates the Work is 14 or more calendar days
behind the current approved schedule, submit a separate recovery schedule indicating means
by which Contractor intends to regain compliance with the schedule. Indicate changes to
working hours, working days, crew sizes, and equipment required to achieve compliance, and
date by which recovery will be accomplished.

H. Computer Scheduling Software: Prepare schedules using current version of a program that has
been developed specifically to manage construction schedules.

I. Contract Modifications: For each proposed contract modification and concurrent with its
submission, prepare a time impact analysis to demonstrate the effect of the proposed change
on the overall project schedule.

J. Schedule Updating: Concurrent with making revisions to schedule, prepare tabulated reports
showing the following:
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1. Identification of activities that have changed.
2. Changes in early and late start dates.
3. Changes in early and late finish dates.
4. Changes in activity durations in workdays.
5. Changes in the critical path.
6. Changes in total float or slack time.
7. Changes in the Contract Time.

2.2 REPORTS

A. Daily Construction Reports: Prepare a daily construction report recording information
concerning events at the site and submit each month to Engineer:
1. List of subcontractors at Project site.
2. List of separate contractors at Project site.
3. Approximate count of personnel at Project site.
4. Rental equipment at Project site.
5. Material deliveries.
6. High and low temperatures and general weather conditions, including presence of rain or

snow.
7. Accidents.
8. Meetings and significant decisions.
9. Unusual events (see special reports).
10. Stoppages, delays, shortages, and losses.
11. Meter readings and similar recordings.
12. Emergency procedures.
13. Orders and requests of Authorities Having Jurisdiction (AHJ).
14. Change Orders received and implemented.
15. Construction Change Directives received and implemented.
16. Services connected and disconnected.
17. Equipment or system tests and startups.
18. Partial completions and occupancies.
19. Substantial Completions authorized.

B. Material Location Reports: At monthly intervals, prepare and submit a comprehensive list of
materials delivered to and stored at site. List shall be cumulative, showing materials previously
reported plus items recently delivered. Include with list a statement of progress on and delivery
dates for materials or items of equipment fabricated or stored away from Project site. Indicate
the following categories for stored materials:
1. Material stored prior to previous report and remaining in storage.
2. Material stored prior to previous report and since removed from storage and installed.
3. Material stored following previous report and remaining in storage.

C. Site Condition Reports: Immediately on discovery of a difference between site conditions and
the Contract Documents, prepare and submit a detailed report and contact Engineer Field
Representative. Include a detailed description of the differing conditions, together with
recommendations for changing the Contract Documents to Engineer Field Representative.

D. Special Reports: Submit special reports directly to Alamo Colleges DistrictOwner within 24
hours of an occurrence. Distribute copies of report to parties affected by the occurrence.
1. Reporting Unusual Events: When an event of an unusual and significant nature occurs at

site, whether or not related directly to the Work, prepare and submit a special report. List
chain of events, persons participating, and response by Contractor's personnel, evaluation
of results or effects, and similar pertinent information. Advise Alamo Colleges District and
Engineer in advance when these events are known or predictable.
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PART 3 EXECUTION

3.1 CONTRACTOR'S CONSTRUCTION SCHEDULE

A. Contractor's Construction Schedule Updating: At monthly intervals, update schedule to reflect
actual construction progress and activities. Issue schedule with a pencil copy of pay application.
1. Revise schedule immediately after each meeting or other activity where revisions have

been recognized or made. Issue updated schedule concurrently with the report of each
such meeting.

2. Include a report with updated schedule that indicates every change, including, but not
limited to, changes in logic, durations, actual starts and finishes, and activity durations.

3. As the Work progresses, indicate final completion percentage for each activity.

B. Distribution: Distribute copies of approved schedule to Engineer, Alamo Colleges District,
separate contractors, testing and inspecting agencies, and interested parties identified by
Contractor with a need to know schedule responsibility.
1. Post copies in Project meeting rooms and temporary field offices.
2. When revisions are made, distribute updated schedules to the same parties and post in

the same locations. Delete parties from distribution when they have completed their
assigned portion of the Work and are no longer involved in performance of construction
activities.

END OF SECTION  01 32 00
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SECTION 01 32 33 - PHOTOGRAPHIC DOCUMENTATION

PART 1 GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section includes administrative and procedural requirements for the following:
1. Preconstruction photographs.
2. Periodic construction photographs.
3. Final completion construction photographs.

1.3 SUBMITTALS

A. Key Plan: Submit key plan of Project site and building with notation of vantage points marked
for location and direction of each photograph or video recording. Indicate elevation or story of
construction. Include same information as corresponding photographic documentation.

B. Digital Photographs: Submit image files within three days of taking photographs.
1. Digital Camera: Minimum sensor resolution of 8 megapixels.
2. Format: Minimum 3200 by 2400 pixels, in unaltered original files, with same aspect ratio

as the sensor, uncropped, date and time stamped, in folder named by date of photograph,
accompanied by key plan file.

3. Identification: Provide the following information with each image description in file
metadata tag:
a. Name of Project.
b. Name and contact information for photographer.
c. Name of Engineer.
d. Name of Contractor.
e. Date photograph was taken.
f. Description of vantage point, indicating location, direction (by compass point), and

elevation or story of construction.
g. Unique sequential identifier keyed to accompanying key plan.

C. Construction Photographs: Submit two prints of each photographic view within seven days of
taking photographs.
1. Format: 8 inch by 10 inch (203 mm by 254 mm) smooth surface matte prints on single

weight, commercial grade photographic paper; mounted on card stock to allow a 1 inch
(25 mm) wide margin punched for standard three-ring binder.

2. Identification: On back of each print, provide an applied label or rubber-stamped
impression with the following information:
a. Name of Project.
b. Name and contact information for photographer.
c. Name of Engineer.
d. Name of Contractor.
e. Date photograph was taken if not date stamped by camera.
f. Description of vantage point, indicating location, direction (by compass point), and

elevation or story of construction.
g. Unique sequential identifier keyed to accompanying key plan.

D. Construction Photographs: Each photographic view within seven days of taking photographs.
1. Format: Electronic (PDF, Word, or Excel)
2. Identification: Provide the following information:

a. Name of Project.
b. Name and contact information for photographer.
c. Name of Engineer.
d. Name of Contractor.
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e. Date photograph was taken if not date stamped by camera.
f. Description of vantage point, indicating location, direction (by compass point), and

elevation or story of construction.
g. Unique sequential identifier keyed to accompanying key plan.

1.4 QUALITY ASSURANCE

A. Photographer Qualifications: An individual who has been regularly engaged as a professional
photographer of construction projects for not less than three years.

1.5 USAGE RIGHTS

A. Obtain and transfer copyright usage rights from photographer to Alamo Colleges District for
unlimited reproduction of photographic documentation.

PART 2 PRODUCTS

2.1 PHOTOGRAPHIC MEDIA

A. Digital Images: Provide images in JPG format, produced by a digital camera with minimum
sensor size of 8 megapixels, and at an image resolution of not less than 3200 by 2400 pixels.

PART 3 EXECUTION

3.1 CONSTRUCTION PHOTOGRAPHS

A. Take photographs using the maximum range of depth of field, and that are in focus, to clearly
show the Work. Photographs with blurry or out-of-focus areas will not be accepted.
1. Maintain key plan with each set of construction photographs that identifies each

photographic location.

B. Digital Images: Submit digital images exactly as originally recorded in the digital camera,
without alteration, manipulation, editing, or modifications using image editing software.
1. Date and Time: Include date and time in file name for each image.
2. Field Office Images: Maintain one set of images accessible in the field office at Project

site, available at all times for reference. Identify images in the same manner as those
submitted to Engineer.

C. Pre-Construction Photographs: Before commencement of the Work, take photographs of site
and surrounding properties, including existing items to remain during construction, from
different vantage points, as directed by Engineer.
1. Flag construction limits before taking construction photographs.
2. Take minimum of 20 photographs to show existing conditions adjacent to property before

starting the Work.
3. Take minimum of 20 photographs of existing buildings either on or adjoining property to

accurately record physical conditions at start of construction.
4. Take additional photographs as required to record settlement or cracking of adjacent

structures, pavements, and improvements.

D. Periodic Construction Photographs: Take minimum of 20 photographs monthly, coinciding with
cutoff date associated with each Application for Payment. Select vantage points to show status
of construction and progress since last photographs were taken.

E. Architect Directed Construction Photographs: From time to time, Engineer will instruct
photographer about number and frequency of photographs and general directions on vantage
points. Select actual vantage points and take photographs to show the status of construction
and progress since last photographs were taken.

F. Time Lapse Sequence Construction Photographs: Take minimum of 20 photographs as
indicated, to show status of construction and progress since last photographs were taken.
1. Frequency: Take photographs monthly, coinciding with the cutoff date associated with

each Application for Payment.
2. Vantage Points: Following suggestions by Engineer and Contractor, photographer to

select vantage points. During each of the following construction phases, take not less than
two of the required shots from same vantage point each time to create a time lapse
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sequence.
a. Commencement of the Work, through completion of subgrade construction.
b. Above grade structural framing.
c. Exterior building enclosure.
d. Interior Work, through date of Substantial Completion.

G. Final Completion Construction Photographs: Take minimum of 20 color photographs after date
of Substantial Completion for submission as project record documents. Engineer will inform
photographer of desired vantage points.
1. Do not include date stamp.

H. Additional Photographs: Engineer may request photographs in addition to periodic photographs
specified. Additional photographs will be paid for by Change Order and are not included in the
Contract Sum.
1. Three days' notice will be given, where feasible.
2. In emergency situations, take additional photographs within 24 hours of request.
3. Circumstances that could require additional photographs include, but are not limited to,

the following:
a. Special events planned at Project site.
b. Immediate follow up when on site events result in construction damage or losses.
c. Take photographs at fabrication locations away from site.
d. Substantial Completion of a major phase or component of the Work.
e. Extra record photographs at time of final acceptance.
f. Alamo Colleges District's request for special publicity photographs.

END OF SECTION  01 32 33
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SECTION 01 33 00 - SUBMITTAL PROCEDURES

PART 1 GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes: Requirements for the submittal schedule and administrative and procedural
requirements for submitting Shop Drawings, Product Data, Samples, and other submittals.

1.3 DEFINITIONS

A. Refer to Section 01 42 16 - Definitions for the following terms:
1. Submittals.
2. File Transfer Protocol (FTP).
3. Portable Document Format (PDF).

1.4 SUBMITTALS

A. Submittal Schedule: Submit a schedule of submittals, arranged in chronological order by date
required by construction schedule. Include time required for review, ordering, manufacturing,
fabrication, and delivery when establishing dates. Include additional time required for making
corrections or revisions to submittals noted by Architect and additional time for handling and
reviewing submittals required by those corrections.
1. Coordinate submittal schedule with list of subcontracts, schedule of values, and the

Contractor's construction schedule.
2. Initial Submittal: Submit concurrently with construction schedule. Include submittals

required during the first 60 days of construction. List those submittals required to maintain
orderly progress of the Work and those required early because of long lead time for
manufacture or fabrication.

3. Final Submittal: Submit concurrently with the first complete submittal of Contractor's
construction schedule. Submit revised submittal schedule to reflect changes in current
status and timing for submittals.

1.5 SUBMITTAL ADMINISTRATIVE REQUIREMENTS

A. The Engineer's Digital Data Files: Electronic digital data files of the Contract Drawings will be
provided by the Engineer for the Contractor's use in preparing submittals.
1. Upon request, the Engineer will furnish Contractor  one set of digital data drawing files of

the Contract Drawings for use in preparing Shop Drawings and Project record drawings.
a. The Engineer makes no representations as to the accuracy or completeness of digital

data drawing files as they relate to the Contract Drawings.
b. Digital Drawing Software Program: Contract Drawings are available in Revit.
c. Contractor shall execute a data licensing agreement in the form of AIA Document AIA

C106, Digital Data Licensing Agreement.
d. The following digital data files will by furnished for each appropriate discipline:

1) Floor plans.
2) Reflected ceiling plans.

B. Coordination: Coordinate preparation and processing of submittals with performance of
construction activities.
1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other submittals,

and related activities that require sequential activity.
2. Submit submittal items required for each Specification Section concurrently unless partial

submittals for portions of the Work are indicated on approved submittal schedule.
3. Submit action submittals and informational submittals required by the same Specification

Section as separate packages under separate transmittals.
4. Coordinate transmittal of different types of submittals for related parts of the Work so

processing will not be delayed because of need to review submittals concurrently for
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coordination.
a. The Engineer reserves the right to withhold action on a submittal requiring

coordination with other submittals until related submittals are received.

C. Processing Time: Allow time for submittal review, including time for resubmittals. Time for
review shall commence on the Engineer's receipt of submittal. No extension of the Contract
Time will be authorized because of failure to transmit submittals enough in advance of the Work
to permit processing, including resubmittals.
1. Initial Review: Allow ten (10) days for initial review of each submittal. Allow additional time

if coordination with subsequent submittals is required. Engineer will advise Contractor
when a submittal being processed must be delayed for coordination.

2. Intermediate Review: If intermediate submittal is necessary, process in same manner as
initial submittal.

3. Resubmittal Review: Allow ten (10) days for review of each resubmittal.
4. Sequential Review: Where sequential review of submittals by Engineer's consultants,

Alamo Colleges District, or other parties is indicated, allow 21 days for initial review of
each submittal.

5. Concurrent Consultant Review: Where the Contract Documents indicate that submittals
may be transmitted simultaneously to the Engineer and to the Engineer's consultants,
allow ten (10) days for review of each submittal. Submittal will be returned to the Engineer
before being returned to the Contractor.

D. Electronic Submittals: Identify and incorporate information in each electronic submittal file:
1. Assemble complete submittal package into a single indexed file incorporating submittal

requirements of a single Specification Section and transmittal form with links enabling
navigation to each item.

2. Name file with submittal number or other unique identifier, including revision identifier:
a. File name shall use Project identifier and Specification Section number followed by a

decimal point and then a sequential number (e.g., SLOHSM-06 10 00.01).
Resubmittals shall include an alphabetic suffix after another decimal point (e.g.,
SLOHSM-06 10 00.01.A).

3. Provide means for insertion to permanently record the Contractor's review and approval
markings and action taken by the Engineer.

4. Transmittal Form for Electronic Submittals: Use software generated form from electronic
project management software acceptable to Alamo Colleges District, containing the
following information:
a. Project name.
b. Name and address of the Engineer.
c. Name of the Construction Manager.
d. Name of the Contractor.
e. Name of firm or entity that prepared submittal.
f. Names of subcontractor, manufacturer, and supplier.
g. Category and type of submittal.
h. Submittal purpose and description.
i. Specification Section number and title.
j. Specification paragraph number or drawing designation and generic name for each of

multiple items.
k. Drawing number and detail references, as appropriate.
l. Location(s) where product is to be installed, as appropriate.
m. Related physical samples submitted directly.
n. Indication of full or partial submittal.
o. Transmittal number, numbered consecutively.
p. Submittal and transmittal distribution record.
q. Other necessary identification.
r. Remarks.
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5. Metadata: Include the following information as keywords in the electronic submittal file
metadata:
a. Project name.
b. Number and title of appropriate Specification Section.
c. Manufacturer name.
d. Product name.

E. Options: Identify options requiring selection by the Engineer.

F. Deviations and Additional Information: On an attached separate sheet, prepared on the
Contractor's letterhead, record relevant information, requests for data, revisions other than
those requested by Engineer on previous submittals, and deviations from requirements in the
Contract Documents, including minor variations and limitations. Include same identification
information as related submittal.

G. Resubmittals: Make resubmittals in same form and number of copies as initial submittal.
1. Note date and content of previous submittal.
2. Note date and content of revision in label or title block and clearly indicate extent of

revision.
3. Resubmit submittals until they are marked with approval notation from Engineer's action

stamp.

H. Distribution: Furnish copies of final submittals to manufacturers, subcontractors, suppliers,
fabricators, installers, authorities having jurisdiction, and others as necessary for performance
of construction activities. Show distribution on transmittal forms.

I. Use for Construction: Retain complete copies of submittals on Project site. Use only final action
submittals that are marked with approval notation from Engineer's action stamp.

PART 2 PRODUCTS

2.1 SUBMITTAL PROCEDURES

A. Submittal Procedure Requirements: Prepare and submit submittals required by individual
Specification Sections. Types of submittals are indicated in individual Specification Sections.
1. Certificates and Certifications Submittals: Provide statement that includes signature of

entity responsible for preparing certification. Certificates and certifications shall be signed
by an officer or other individual authorized to sign documents on behalf of that entity.
a. Provide a digital signature with digital certificate on electronically submitted

certificates and certifications where indicated.
b. Provide a notarized statement on original paper copy certificates and certifications

where indicated.

B. Product Data: Collect information into a single submittal for each element of construction and
type of product or equipment.
1. If information must be specially prepared for submittal because standard published data

are not suitable for use, submit as Shop Drawings, not as Product Data.
2. Mark each copy of each submittal to show which products and options are applicable.
3. Include the following information, as applicable:

a. Manufacturer's catalog cuts.
b. Manufacturer's product specifications.
c. Standard color charts.
d. Statement of compliance with specified referenced standards.
e. Testing by recognized testing agency.
f. Application of testing agency labels and seals.
g. Notation of coordination requirements.
h. Availability and delivery time information.

4. For equipment, include the following in addition to the above, as applicable:
a. Wiring diagrams showing factory installed wiring.
b. Printed performance curves.
c. Operational range diagrams.
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d. Clearances required to other construction, if not indicated on accompanying Shop
Drawings.

5. Submit Product Data before or concurrent with Samples.
6. Submit Product Data in PDF electronic file.

C. Shop Drawings: Prepare Project specific information, drawn accurately to scale. Do not base
Shop Drawings on reproductions of the Contract Documents or standard printed data.
1. Preparation: Fully illustrate requirements in the Contract Documents. Include the following

information, as applicable:
a. Identification of products.
b. Schedules.
c. Compliance with specified standards.
d. Notation of coordination requirements.
e. Notation of dimensions established by field measurement.
f. Relationship and attachment to adjoining construction clearly indicated.
g. Seal and signature of professional engineer if specified.

2. Sheet Size: Except for templates, patterns, and similar full size drawings, submit Shop
Drawings on sheet size indicated in specification section.

3. Submit Shop Drawings in PDF electronic file.
4. BIM File Incorporation: Develop and incorporate Shop Drawing files into Building

Information Model established for Project.
a. Prepare Shop Drawings in same digital data software program, version, and

operating system as the original Drawings.
b. Refer to Section 01 31 00 - Project Management and Coordination 01 31 00 for

requirements for coordination drawings.

D. Samples: Submit Samples for review of kind, color, pattern, and texture for a check of
characteristics with other elements and for a comparison of these characteristics between
submittal and actual component as delivered and installed.
1. Transmit Samples that contain multiple, related components such as accessories together

in one submittal package.
2. Identification: Attach label on unexposed side of Samples that includes the following:

a. Generic description of Sample.
b. Product name and name of manufacturer.
c. Sample source.
d. Number and title of applicable Specification Section.
e. Specification paragraph number and generic name of each item.

3. For projects where electronic submittals are required, provide corresponding electronic
submittal of Sample transmittal, digital image file illustrating Sample characteristics, and
identification information for record.

4. Disposition: Maintain sets of approved Samples at Project site, available for quality-control
comparisons throughout the course of construction activity. Sample sets may be used to
determine final acceptance of construction associated with each set.
a. Samples that may be incorporated into the Work are indicated in individual

Specification Sections. Such Samples must be in an undamaged condition at time of
use.

b. Samples not incorporated into the Work, or otherwise designated as Alamo Colleges
District's property, are the property of the Contractor.

5. Samples: Submit full size units or Samples of size indicated, prepared from same material
to be used for the Work, cured and finished in manner specified, and physically identical
with material or product proposed for use, and that show full range of color and texture
variations expected. Samples include, but are not limited to, the following: partial sections
of manufactured or fabricated components; small cuts or containers of materials; complete
units of repetitively used materials; swatches showing color, texture, and pattern; color
range sets; and components used for independent testing and inspection.
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a. Key Items Review Time: Submit samples to the Engineer at least 30 days prior to
date Contractor needs reviewed submittals returned. The Contractor shall be
prepared to submit color samples on any key items in Division 09 finishes within 30
days of the award of Contract. Once samples of all key items are received, the
Engineer will finalize color selections.

b. Number of Samples: Submit three sets of Samples. The Engineer will retain two
Sample sets; remainder will be returned.
1) Submit a single Sample where assembly details, workmanship, fabrication

techniques, connections, operation, and other similar characteristics are to be
demonstrated.

2) If variation in color, pattern, texture, or other characteristic is inherent in material
or product represented by a Sample, submit at least three sets of paired units
that show approximate limits of variations.

E. Product Schedule: As required in individual Specification Sections, prepare a written summary
indicating types of products required for the Work and their intended location. Include the
following information in tabular form:
1. Type of product. Include unique identifier for each product indicated in the Contract

Documents or assigned by the Contractor if none is indicated.
2. Manufacturer and product name, and model number if applicable.
3. Number and name of room or space.
4. Location within room or space.
5. Submit product schedule in PDF electronic file.

F. Coordination Drawing Submittals: Comply with requirements specified in Section 01 31 00 -
Project Management and Coordination.

G. Contractor's Construction Schedule: Comply with requirements specified in Section 01 32 00 -
Construction Progress Documentation.

H. Application for Payment and Schedule of Values: Comply with requirements specified in
Section 01 29 00 - Payment Procedures.

I. Test and Inspection Reports and Schedule of Tests and Inspections Submittals: Comply with
requirements specified in Section 01 40 00 - Quality Requirements.

J. Closeout Submittals required for Substantial Completion: Comply with requirements specified in
Section 01 77 00 - Closeout Procedures.

K. Maintenance Data: Comply with requirements specified in Section 01 78 23 - Operation and
Maintenance Data.

L. Qualification Data: Prepare written information that demonstrates capabilities and experience of
firm or person. Include lists of completed projects with project names and addresses, contact
information of architects and owners, and other information specified.

M. Welding Certificates: Prepare written certification that welding procedures and personnel
comply with requirements in the Contract Documents. Submit record of Welding Procedure
Specification and Procedure Qualification Record on AWS forms. Include names of firms and
personnel certified.

N. Installer Certificates: Submit written statements on manufacturer's letterhead certifying that
Installer complies with requirements in the Contract Documents and, where required, is
authorized by manufacturer for this specific Project.

O. Manufacturer Certificates: Submit written statements on manufacturer's letterhead certifying
that manufacturer complies with requirements in the Contract Documents. Include evidence of
manufacturing experience where required.

P. Product Certificates: Submit written statements on manufacturer's letterhead certifying that
product complies with requirements in the Contract Documents.

Q. Material Certificates: Submit written statements on manufacturer's letterhead certifying that
material complies with requirements in the Contract Documents.
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R. Material Test Reports: Submit reports written by a qualified testing agency, on testing agency's
standard form, indicating and interpreting test results of material for compliance with
requirements in the Contract Documents.

S. Product Test Reports: Submit written reports indicating that current product produced by
manufacturer complies with requirements in the Contract Documents. Base reports on
evaluation of tests performed by manufacturer and witnessed by a qualified testing agency, or
on comprehensive tests performed by a qualified testing agency.

T. Research Reports: Submit written evidence, from a model code organization acceptable to
authorities having jurisdiction, that product complies with building code in effect for Project.
Include the following information:
1. Name of evaluation organization.
2. Date of evaluation.
3. Time period when report is in effect.
4. Product and manufacturers' names.
5. Description of product.
6. Test procedures and results.
7. Limitations of use.

U. Preconstruction Test Reports: Submit reports written by a qualified testing agency, on testing
agency's standard form, indicating and interpreting results of tests performed before installation
of product, for compliance with performance requirements in the Contract Documents.

V. Compatibility Test Reports: Submit reports written by a qualified testing agency, on testing
agency's standard form, indicating and interpreting results of compatibility tests performed
before installation of product. Include written recommendations for primers and substrate
preparation needed for adhesion.

W. Field Test Reports: Submit written reports indicating and interpreting results of field tests
performed either during installation of product or after product is installed in its final location, for
compliance with requirements in the Contract Documents.

X. Design Data: Prepare and submit written and graphic information, including, but not limited to,
performance and design criteria, list of applicable codes and regulations, and calculations.
Include list of assumptions and other performance and design criteria and a summary of loads.
Include load diagrams if applicable. Provide name and version of software, if any, used for
calculations. Include page numbers.

2.2 DELEGATED DESIGN SERVICES

A. Performance and Design Criteria: Where professional design services or certifications by a
design professional are specifically required of the Contractor by the Contract Documents,
provide products and systems complying with specific performance and design criteria
indicated.
1. If criteria indicated are not sufficient to perform services or certification required, submit a

written request for additional information to the Engineer.

B. Delegated Design Services Certification: In addition to Shop Drawings, Product Data, and
required submittals, submit digitally signed PDF electronic file and three paper copies of
certificate, signed and sealed by the responsible design professional, for each product and
system specifically assigned to the Contractor to be designed or certified by a design
professional.
1. Indicate that products and systems comply with performance and design criteria in the

Contract Documents. Include list of codes, loads, and other factors used in performing
these services.

C. BIM File Incorporation: Incorporate delegated design drawing and data files into Building
Information Model established for Project.
1. Prepare delegated design drawings in the same digital data software program, version,

and operating system as the original Drawings.
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PART 3 EXECUTION

3.1 CONTRACTOR'S REVIEW

A. Action and Informational Submittals: Review each submittal and check for coordination with
other Work of the Contract and for compliance with the Contract Documents. Note corrections
and field dimensions. Mark with approval stamp before submitting to Engineer.

B. Approval Stamp: Stamp each submittal with a uniform, approval stamp. Include Project name
and location, submittal number, Specification Section title and number, name of reviewer, date
of Contractor's approval, and statement certifying that submittal has been reviewed, checked,
and approved for compliance with the Contract Documents.

3.2 ARCHITECT'S ACTION

A. Submittals: The Engineer will review each submittal, make marks to indicate corrections or
revisions required, and return it. The Engineer will stamp each submittal with an action stamp
and will mark stamp appropriately to indicate action.
1. Reviewed: Indicates the Engineer has reviewed the submittal and takes no exceptions as

submitted.
2. Furnish as Corrected: Submittal is approved, provided modifications noted are properly

incorporated. Resubmission is not usually necessary.
3. Revise and Resubmit: Modifications are required prior to approval. Work cannot proceed

until the submittal is revised and resubmitted for further review.
4. Rejected: Work covered by the submittal is not complete or does not conform the Contract

Documents and cannot proceed. A new submittal needs to be made according to the
notations and resubmitted for approval prior to fabrication or construction.

B. Partial submittals prepared for a portion of the Work will be reviewed when use of partial
submittals has received prior approval from the Engineer.

C. Incomplete submittals are not permitted, will be considered non-responsive, and will be
returned for resubmittal without review.

D. Submittals not required by the Contract Documents will be returned by the Engineer without
action.

END OF SECTION  01 33 00
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SECTION 01 35 16 - ALTERATION PROJECT PROCEDURES

PART 1 GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes: Special procedures for alteration Work.

1.3 DEFINITIONS

A. Refer to Section 01 42 16 - Definitions for the following terms:
1. Alteration Work.
2. Consolidate.
3. Design Reference Sample.
4. Dismantle.
5. Match.
6. Refinish.
7. Repair.
8. Replace.
9. Replicate.
10. Reproduce.
11. Retain.
12. Strip.

1.4 COORDINATION

A. Alteration Work Subschedule: A construction schedule coordinating sequencing and scheduling
of alteration Work for entire Project, including each activity to be performed, and based on
Contractor's Construction Schedule. Secure time commitments for performing critical
construction activities from separate entities responsible for alteration Work.
1. Schedule construction operations in sequence required to obtain best Work results.
2. Coordinate sequence of alteration Work activities to accommodate the following:

a. Alamo Colleges District's continuing occupancy of portions of existing building.
b. Alamo Colleges District's partial occupancy of completed Work.
c. Other known Work in progress.
d. Tests and inspections.

3. Detail sequence of alteration Work, with start and end dates.
4. Utility Services: Indicate how long utility services will be interrupted. Coordinate shutoff,

capping, and continuation of utility services.
5. Equipment Data: List gross loaded weight, axle-load distribution, and wheel base

dimension data for mobile and heavy equipment proposed for use in existing structure. Do
not use such equipment without certification from Contractor's professional engineer that
the structure can support the imposed loadings without damage.

B. Pedestrian and Vehicular Circulation: Coordinate alteration Work with circulation patterns within
Project building(s) and site. Some Work is near circulation patterns and adjacent to restricted
areas. Circulation patterns cannot be closed off entirely and in places can be only temporarily
redirected around small areas of Work. Access to restricted areas may not be obstructed. Plan
and execute the Work accordingly.

1.5 PROJECT MEETINGS FOR ALTERATION WORK

A. Preliminary Conference for Alteration Work: Before commencing alteration Work, conduct
conference at site.

B. Coordination Meetings: Conduct coordination meetings specifically for alteration Work at
regular intervals. Coordination meetings are in addition to specific meetings held for other
purposes, such as progress meetings and preinstallation conferences.
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1. Review items of significance that affect progress of alteration Work.
a. Interface requirements of alteration work with other Project Work.
b. Status of submittals for alteration Work.
c. Access to alteration work locations.
d. Effectiveness of fire prevention plan.
e. Quality and work standards of alteration Work.
f. Change Orders for alteration Work.

2. Reporting: Record meeting results and distribute copies to everyone in attendance and to
others affected by decisions or actions resulting from each meeting.

1.6 MATERIALS OWNERSHIP

A. Historic items, relics, and similar objects including, but not limited to, cornerstones and their
contents, commemorative plaques and tablets, antiques, and other items of interest or value to
Alamo Colleges District that may be encountered or uncovered during the Work, regardless of
whether they were previously documented, remain Alamo Colleges District's property.
1. Carefully dismantle and salvage each item or object in a manner to prevent damage and

protect it from damage, then promptly deliver it to Alamo Colleges District where directed.

B. Alteration Work Subschedule:  Submit alteration Work subschedule within seven days of date
established for commencement of alteration Work.

C. Preconstruction Documentation: Show preexisting conditions of adjoining construction and site
improvements that are to remain, including finish surfaces, that might be misconstrued as
damage caused by Contractor's alteration Work operations.

D. Alteration Work Program: Submit 30 days before Work begins.

E. Fire Prevention Plan: Submit 30 days before Work begins.

1.7 QUALITY ASSURANCE

A. Regulatory Requirements:
1. Building Code: Comply with ICC (IBC) and ICC (IEBC) for alteration Work.
2. Fire Prevention Plan: Prepare a written plan for preventing fires during the Work, including

placement of fire extinguishers, fire blankets, rag buckets, and other fire control devices
during each phase or process. Coordinate plan with Alamo Colleges District's fire
protection equipment and requirements. Include fire watch personnel's training, duties,
and authority to enforce fire safety.

3. Safety and Health Standard: Comply with ANSI/ASSE A10.6.
4. Title X Requirement: Each firm conducting activities that disturb painted surfaces shall be

a Lead-Safe Certified Firm according to 40 CFR 745, Subpart E, and use only workers
that are trained in lead safe Work practices.

5. Accessibility Requirements: Comply with applicable requirements.

B. Specialist Qualifications: An experienced firm having minimum 10 years documented
experience that is regularly engaged in specialty Work similar in nature, materials, design, and
extent to alteration Work specified.
1. Field Supervisor Qualifications: Full time supervisors experienced in specialty Work similar

in nature, material, design, and extent to that indicated for this Project. Supervisors shall
be on site when specialty Work begins and during its progress. Supervisors shall not be
changed during Project except for causes beyond the control of the specialist firm.
a. Construct new mockups of required Work whenever a supervisor is replaced.

C. Alteration Work Program: Prepare a written plan for alteration Work for whole Project, including
each phase or process and protection of surrounding materials during operations. Show
compliance with indicated methods and procedures specified in this and other Sections.
Coordinate this whole Project alteration Work program with specific requirements of programs
required in other alteration Work Sections.
1. Dust and Noise Control: Include locations of proposed temporary dust and noise control

partitions and means of egress from occupied areas coordinated with continuing on site
operations and other known Work in progress.
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2. Debris Hauling: Include plans clearly marked to show debris hauling routes, turning radii,
and locations and details of temporary protective barriers.

1.8 FIELD CONDITIONS

A. Survey of Existing Conditions: Record existing conditions that affect the Work by use of
[measured drawings] [preconstruction photographs] [and] [preconstruction videotapes].
1. Comply with requirements specified in Section 01 32 00 - Construction Progress

Documentation.

B. Discrepancies: Notify Engineer of discrepancies between existing conditions and Drawings
before proceeding with removal and dismantling Work.

C. Alamo Colleges District's Removals: Before beginning alteration Work, verify in correspondence
with Alamo Colleges District that the following items have been removed:

D. Size Limitations in Existing Spaces: Materials, products, and equipment used for performing the
work and for transporting debris, materials, and products shall be of sizes that clear surfaces
within existing spaces, areas, rooms, and openings, including temporary protection, by 12
inches (300 mm) or more.

PART 2 PRODUCTS

2.1 NOT USED

PART 3 EXECUTION

3.1 PROTECTION

A. Protect persons, motor vehicles, surrounding surfaces of building, building site, plants, and
surrounding buildings from harm resulting from alteration Work.
1. Use proven protection methods, appropriate to each area and surface being protected.
2. Provide temporary barricades, barriers, and directional signage to exclude the public from

areas where alteration Work is being performed.
3. Erect temporary barriers to form and maintain fire egress routes.
4. Erect temporary protective covers over walkways and at points of pedestrian and

vehicular entrance and exit that must remain in service during alteration Work.
5. Contain dust and debris generated by alteration Work, and prevent it from reaching the

public or adjacent surfaces.
6. Provide shoring, bracing, and supports as necessary. Do not overload structural elements.
7. Protect floors and other surfaces along hauling routes from damage, wear, and staining.
8. Provide supplemental sound control treatment to isolate demolition Work from other areas

of the building.

B. Temporary Protection of Materials to Remain:
1. Protect existing materials with temporary protections and construction. Do not remove

existing materials unless otherwise indicated.
2. Do not attach temporary protection to existing surfaces except as indicated as part of the

alteration work program.

C. Comply with each product manufacturer's written instructions for protections and precautions.
Protect against adverse effects of products and procedures on people and adjacent materials,
components, and vegetation.

D. Utility and Communications Services:
1. Notify Alamo Colleges District, Engineer, authorities having jurisdiction, and entities

owning or controlling wires, conduits, pipes, and other services affected by alteration Work
before commencing operations.

2. Disconnect and cap pipes and services as required by Authorities Having Jurisdiction
(AHJ), as required for alteration Work.

3. Maintain existing services unless otherwise indicated; keep in service, and protect against
damage during operations. Provide temporary services during interruptions to existing
utilities.
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E. Existing Drains: Prior to the start of Work in an area, test drainage system to ensure that it is
functioning properly. Notify Engineer immediately of inadequate drainage or blockage. Do not
begin Work in an area until the drainage system is functioning properly.
1. Prevent solids such as adhesive or mortar residue or other debris from entering the

drainage system. Clean out drains and drain lines that become sluggish or blocked by
sand or other materials resulting from alteration Work.

2. Protect drains from pollutants. Block drains or filter out sediments, allowing only clean
water to pass.

F. Existing Roofing: Prior to the start of Work in an area, install roofing protection.

3.2 PROTECTION FROM FIRE

A. Follow fire prevention plan and the following:
1. Comply with NFPA 241 requirements unless otherwise indicated.
2. Remove and keep area free of combustibles, including rubbish, paper, waste, and

chemicals, unless necessary for the immediate Work.
a. If combustible material cannot be removed, provide fire blankets to cover materials.

B. Heat Generating Equipment and Combustible Materials: Comply with procedures while
performing Work with heat generating equipment or combustible materials, including welding,
torch cutting, soldering, brazing, removing paint with heat, or other operations where open
flames or implements using high heat or combustible solvents and chemicals are anticipated:
1. Obtain Alamo Colleges District's approval for operations involving use of open flame

or welding or other high heat equipment. Use of open plame equipment is not
permitted. Notify Alamo Colleges District at least 72 hours before each occurrence,
indicating location of such Work.

2. As far as practicable, restrict heat generating equipment to shop areas or outside the
building.

3. Do not perform Work with heat generating equipment in or near rooms or in areas where
flammable liquids or explosive vapors are present or thought to be present. Use a
combustible gas indicator test to ensure that the area is safe.

4. Use fireproof baffles to prevent flames, sparks, hot gases, or other high-temperature
material from reaching surrounding combustible material.

5. Prevent the spread of sparks and particles of hot metal through open windows, doors,
holes, and cracks in floors, walls, ceilings, roofs, and other openings.

6. Fire Watch: Before Working with heat generating equipment or combustible materials,
station personnel to serve as a fire watch at each location where Work is performed.
Firewatch personnel shall have the authority to enforce fire safety. Station fire watch
according to NFPA 51B, NFPA 241 , and as follows:
a. Train each fire watch in the proper operation of fire control equipment and alarms.
b. Prohibit firewatch personnel from other Work that would be a distraction from

firewatch duties.
c. Cease Work with heat generating equipment whenever fire watch personnel are not

present.
d. Have fire watch personnel perform final fire safety inspection each day beginning no

sooner than 30 minutes after conclusion of Work in each area to detect hidden or
smoldering fires and to ensure that proper fire prevention is maintained.

e. Maintain fire watch personnel in each area site until 60 minutes after conclusion of
daily Work.

C. Fire Control Devices: Provide and maintain fire extinguishers, fire blankets, and rag buckets for
disposal of rags with combustible liquids. Maintain each as suitable for the type of fire risk in
each Work area. Ensure that nearby personnel and the fire-watch personnel are trained in fire-
extinguisher and blanket use.

D. Sprinklers: Where sprinkler protection exists and is functional, maintain it without interruption
while operations are being performed. If operations are performed close to sprinklers, shield
them temporarily with guards.
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1. Remove temporary guards at the end of Work shifts, whenever operations are paused,
and when nearby Work is complete.

3.3 PROTECTION DURING APPLICATION OF CHEMICALS

A. Protect motor vehicles, surrounding surfaces of building, building site, plants, and surrounding
buildings from harm or spillage resulting from applications of chemicals and adhesives.

B. Cover adjacent surfaces with protective materials that are proven to resist chemicals selected
for Project unless chemicals being used will not damage adjacent surfaces as indicated in
alteration Work program. Use covering materials and masking agents that are waterproof and
UV resistant and that will not stain or leave residue on surfaces to which they are applied. Apply
protective materials according to manufacturer's written instructions. Do not apply liquid
masking agents or adhesives to painted or porous surfaces. When no longer needed, promptly
remove protective materials.

C. Do not apply chemicals during winds of sufficient force to spread them to unprotected surfaces.

D. Neutralize alkaline and acid wastes and legally dispose of off Alamo Colleges District's
property.

E. Collect and dispose of runoff from chemical operations by legal means and in a manner that
prevents soil contamination, soil erosion, undermining of paving and foundations, damage to
landscaping, or water penetration into building interior.

3.4 ALTERATION WORK

A. Have specialty Work performed only by qualified specialists.

B. Ensure that supervisory personnel are present when Work begins and during its progress.

C. Record existing Work before each procedure (preconstruction), and record progress during the
Work. Use digital preconstruction documentation photographs or video recordings. Comply with
requirements in Section 01 32 33 - Photographic Documentation.

D. Perform surveys of site as the Work progresses to detect hazards resulting from alterations.

E. Notify Engineer of visible changes in the integrity of material or components whether from
environmental causes including biological attack, UV degradation, freezing, or thawing or from
structural defects including cracks, movement, or distortion.
1. Do not proceed with the Work in question until directed by Engineer.

END OF SECTION  01 35 16
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SECTION 01 35 43.13 - ENVIRONMENTAL PROCEDURES FOR HAZARDOUS MATERIALS

PART 1  GENERAL

1.1 NOTICE OF HAZARDOUS WASTE OR MATERIALS

A. Contractor shall give notice in writing to the Alamo Colleges District, the Construction Manager
(CM), and the Engineer promptly, before any of the following conditions are disturbed, and in no
event later than 24 hours after first observance, of any:
1. Other material that may present a substantial danger to persons or property exposed

thereto in connection with Work at the site.

B. Contractor's written notice shall indicate whether the hazardous waste or material was shown or
indicated in the Contract Documents to be within the scope of Work, and whether the materials
were brought to the site by Contractor, Subcontractors, suppliers, or anyone else for whom
Contractor is responsible. As used in this Section, the term "hazardous materials" shall include,
without limitation, asbestos, lead, polychlorinated biphenyl (PCB), petroleum and related
hydrocarbons, and radioactive material.

C. In response to Contractor's written notice, the Alamo Colleges District shall investigate the
identified conditions.

D. If the Alamo Colleges District determines that conditions do not involve hazardous materials or
that no change in terms of Contract is justified, the Alamo Colleges District shall so notify
Contractor in writing, stating reasons. If the Alamo Colleges District and Contractor cannot
agree on whether conditions justify an adjustment in Contract Price or Contract Time, or on the
extent of any adjustment, Contractor shall proceed with the Work as directed by the Alamo
Colleges District.

E. If after receipt of notice from the Alamo Colleges District, Contractor does not agree to resume
Work based on a reasonable belief it is unsafe, or does not agree to resume Work under
special conditions, then Alamo Colleges District may order such portion of Work that is in
connection with such hazardous condition or such affected area to be deleted from the Work, or
performed by others, or Alamo Colleges District may invoke its rights to terminate the Contract
in whole or in part. Alamo Colleges District will determine entitlement to or the amount or extent
of an adjustment, if any, in Contract Price or Contract Time as a result of deleting such portion
of Work or performing the Work by others.

F. If Contractor stops Work in connection with any hazardous condition and in any area affected
thereby, Contractor shall immediately redeploy its workers, equipment, and materials, as
necessary, to other portions of the Work to minimize delay and disruption.

1.2 ADDITIONAL WARRANTIES AND REPRESENTATIONS

A. Contractor represents and warrants that Contractor, Contractor’s employees, and
Subcontractors and their employees, shall at all times have the required levels of familiarity with
the site and the Work, training, and ability to comply fully with all applicable legal and
contractual requirements for safe and expeditious performance of the Work, including whatever
training is or may be required regarding the activities to be performed (including, but not limited
to, all training required to address adequately the actual or potential dangers of Contract
performance).

B. Contractor represents and warrants that Contractor, Contractor’s employees, and
Subcontractors and their employees, shall at all times have and maintain in good standing any
and all certifications and licenses required by applicable federal, state, and other governmental
and quasi-governmental requirements applicable to the Work.

C. Contractor represents and warrants that he or she has studied carefully all requirements of the
Specifications regarding procedures for demolition, hazardous waste abatement, or safety
practices specified in the Contract, and prior to submitting its bid has either (a) verified to its
satisfaction that the specified procedures are adequate and sufficient to achieve the results
intended by the Contract Documents, or (b) by way of approved "or equal" request or request
for clarification and written Addenda, secured changes to the specified procedures sufficient to
achieve the results intended by the Contract Documents. Contractor accepts the risk that any



LEAF Engineers  Palo Alto College Hydronic Piping Replacement 
PBK Project No. 230030   Alamo Colleges District 

Environmental Procedures for Hazardous Materials 
01 35 43.13  - 2  

specified procedure will result in a completed Project in full compliance with the Contract
Documents.

1.3 MONITORING AND TESTING

A. Alamo Colleges District reserves the right, in its sole discretion, to conduct air monitoring, earth
monitoring, Work monitoring, and any other tests (in addition to testing required under the
agreement or applicable law), to monitor Contract requirements of safe and statutorily
compliant work methods and (where applicable) safe re-entry level air standards under state
and federal law upon completion of the job, and compliance of the Work with periodic and final
inspection by public and quasi-public entities having jurisdiction.

B. Contractor acknowledges that Alamo Colleges District has the right to perform, or cause to be
performed, various activities and tests including, but not limited to, pre-abatement, during
abatement, and post-abatement air monitoring, that Alamo Colleges District shall have no
obligation to perform said activities and tests, and that a portion of said activities and tests may
take place prior to the completion of the Work by Contractor. In the event Alamo Colleges
District elects to perform these activities and tests, Contractor shall afford Alamo Colleges
District ample access to the site and all areas of the Work as may be necessary for the
performance of these activities and tests. Contractor will include the potential impact of these
activities or tests by Alamo Colleges District in the Contract Price and the Scheduled
Completion Date.

C. Notwithstanding Alamo Colleges District's rights granted by this paragraph, Contractor may
retain his or her own industrial hygiene consultant at Contractor’s own expense and may collect
samples and may perform tests including, but not limited to, pre-abatement, during abatement,
and post-abatement personal air monitoring: District reserves the right to request
documentation of all such activities and tests performed by Contractor relating to the Work and
Contractor shall immediately provide that documentation upon request.

1.4 COMPLIANCE WITH LAWS

A. Contractor shall perform safe, expeditious, and orderly work in accordance with the best
practices and the highest standards in the hazardous waste abatement, removal, and disposal
industry, the applicable law, and the Contract Documents including, but not limited to, all
responsibilities relating to the preparation and return of waste shipment records, all
requirements of the law, delivering of all requisite notices, and obtaining all necessary
governmental and quasi-governmental approvals.
1. Contractor represents that they are familiar with, and shall comply with, all laws applicable

to the Work or completed Work including, but not limited to, all federal, state, and local
laws, statutes, standards, rules, regulations, and ordinances applicable to the Work
relating to:
a. The protection of public health and welfare, and environment,
b. Storage, handling, or use of asbestos, PCB, lead, petroleum-based products or other

hazardous materials,
c. The generation, processing, treatment, storage, transport, disposal, destruction, or

other management of asbestos, PCB, lead, petroleum, or hazardous waste materials
or other waste materials of any kind, and

1.5 DISPOSAL

A. Contractor has the sole responsibility for determining current waste storage, handling,
transportation, and disposal regulations for the job site and for each waste disposal facility.
Contractor must comply fully at its sole cost and expense with these regulations and any
applicable law. Alamo Colleges District may, but is not obligated to, require submittals with this
information for it to review consistent with the Contract Documents.

B. Contractor shall develop and implement a system acceptable to Alamo Colleges District to track
hazardous waste from the site to disposal, including appropriate "Hazardous Waste Manifests"
on the EPA form, so that Alamo Colleges District may track the volume of waste it put in each
landfill and receive from each landfill a certificate of receipt.
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C. Contractor shall provide Alamo Colleges District with the name and address of each waste
disposal facility prior to any disposal, and Alamo Colleges District shall have the express right
to reject any proposed disposal facility. Contractor shall not use any disposal facility to which
Alamo Colleges District has objected. Contractor shall document actual disposal or destruction
of waste at a designated facility by completing a disposal certificate or certificate of destruction
forwarding the original to the Alamo Colleges District.

1.6 PERMITS

A. Before performing any of the Work, and at such other times as may be required by applicable
law, Contractor shall deliver all requisite notices and obtain the approval of all governmental
and quasi-governmental authorities having jurisdiction over the Work. For example, before
commencing any work in connection with the Work involving asbestos-containing materials,
PCBs, or other hazardous materials subject to regulation, Contractor agrees to provide the
required notice of intent to renovate or demolish to the appropriate state or federal agency
having jurisdiction, by certified mail, return receipt requested, or by some other method of
transmittal for which a return receipt is obtained, and to send a copy of that notice to District.
Contractor shall not conduct any Work involving asbestos-containing materials or PCBs unless
Contractor has first confirmed that the appropriate agency having jurisdiction is in receipt of the
required notification. All permits, licenses, and bonds that are required by governmental or
quasi-governmental authorities, and all fees, deposits, tap fees, off-site easements, and
asbestos and PCB disposal facilities expenses necessary for the prosecution of the Work, shall
be procured and paid for by Contractor. Contractor shall give all notices and comply with all
applicable laws bearing on the conduct of the Work as drawn and specified. If Contractor
observes or reasonably should have observed that Drawings and Specifications and other
Contract Documents are at variance therewith, it shall be responsible for promptly notifying
District in writing of such fact. If Contractor performs any Work contrary to applicable laws, it
shall bear all costs arising therefrom.

B. Contractor shall submit evidence satisfactory to District that he or she and any disposal facility:
1. Has obtained all required permits, approvals, and the like in a timely manner both prior to

commencement of the Work and thereafter as and when required by applicable law, and
2. Is in compliance with all such permits, approvals, and the regulations.

C. In the case of any permits or notices held in District's name or of necessity to be made in
District's name, District shall cooperate with Contractor in securing the permit or giving the
notice, but the Contractor shall prepare for Alamo Colleges District review and execution upon
approval, all necessary applications, notices, and other materials.

1.7 INDEMNIFICATION

A. To the extent permitted by law, the indemnities and limitations of liability expressed throughout
the Contract Documents apply with equal force and effect to any claims or liabilities imposed or
existing by virtue of the removal, abatement, and disposal of hazardous waste. This includes,
but is not limited to, liabilities connected to the selection and use of a waste disposal facility, a
waste transporter, personal injury, property damage, loss of use of property, damage to the
environment or natural resources, or “disposal” and “release” of materials associated with the
Work (as defined in 42 U.S.C. § 960l et seq.).

1.8 TERMINATION

A. Alamo Colleges District shall have an absolute right to terminate for default immediately without
notice and without an opportunity to cure should Contractor knowingly or recklessly commit a
material breach of the terms of the Contract Documents, or any applicable law, on any matter
involving the exposure of persons or property to hazardous waste. If, however, the breach of
contract exposing persons or property to hazardous waste is due solely to an ordinary,
unintentional, and non-reckless failure to exercise reasonable care, then the procedures for
termination for cause shall apply without modification.
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PART 2  PRODUCTS

NOT USED

PART 3  EXECUTION

NOT USED

END OF SECTION  01 35 43.13
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SECTION 01 40 00 - QUALITY REQUIREMENTS

PART 1 GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes: Administrative and procedural requirements for quality assurance and quality
control.

B. Testing and inspecting services are required to verify compliance with requirements specified or
indicated. These services do not relieve Contractor of responsibility for compliance with the
Contract Document requirements.
1. Specific quality assurance and quality control requirements for individual construction

activities are specified in the Sections that specify those activities. Requirements in those
Sections may also cover production of standard products.

2. Specified tests, inspections, and related actions do not limit Contractor's other quality
assurance and quality control procedures that facilitate compliance with Contract
Document requirements.

3. Requirements for Contractor to provide quality assurance and quality control services
required by Engineer, Alamo Colleges District, or authorities having jurisdiction are not
limited by provisions.

4. Specific test and inspection requirements are not specified in this Section.

1.3 DEFINITIONS

A. Refer to Section 01 42 16 - Definitions for the following terms:
1. Experienced.
2. Installer/Applicator/Erector.
3. Mockups.

a. Laboratory Mockups.
b. Integrated Exterior Mockups.
c. Room Mockups.

4. Quality Assurance Services.
5. Quality Control Services.
6. Testing:

a. Field Quality Control Testing.
b. Preconstruction Testing.
c. Product Testing.
d. Source Quality Control Testing.

7. Testing Agency.

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

1.4 CONFLICTING REQUIREMENTS

A. Referenced Standards: If compliance with two or more standards is specified and the standards
establish different or conflicting requirements for minimum quantities or quality levels, comply
with the most stringent requirement. Refer conflicting requirements that are different, but
apparently equal, to Engineer for a decision before proceeding.

B. Minimum Quantity or Quality Levels: The quantity or quality level shown or specified shall be
the minimum provided or performed. The actual installation may comply exactly with the
minimum quantity or quality specified, or it may exceed the minimum within reasonable limits.
To comply with these requirements, indicated numeric values are minimum or maximum, as
appropriate, for the context of requirements. Refer uncertainties to Engineer for a decision
before proceeding.
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1.5 SUBMITTALS

A. Shop Drawings: Submit plans, sections, and elevations, indicating materials and size of
mockup construction.
1. Indicate manufacturer and model number of individual components.
2. Provide axonometric drawings for conditions difficult to illustrate in two dimensions.

B. Contractor's Statement of Responsibility: When required by authorities having jurisdiction,
submit copy of written statement of responsibility sent to authorities having jurisdiction before
starting Work on the following systems:
1. Seismic force resisting system, designated seismic system, or component listed in the

designated seismic system quality assurance plan prepared by Engineer.
2. Main wind force resisting system or wind resisting component listed in the wind force

resisting system quality assurance plan prepared by Engineer.

C. Schedule of Tests and Inspections: Prepare in tabular form and include the following:
1. Specification Section number and title.
2. Entity responsible for performing tests and inspections.
3. Description of test and inspection.
4. Identification of applicable standards.
5. Identification of test and inspection methods.
6. Number of tests and inspections required.
7. Time schedule or time span for tests and inspections.
8. Requirements for obtaining samples.
9. Unique characteristics of each quality control service.

1.6 REPORTS AND DOCUMENTS

A. Test and Inspection Reports: Prepare and submit certified written reports specified. Include the
following:
1. Date of issue.
2. Project title and number.
3. Name, address, and telephone number of testing agency.
4. Dates and locations of samples and tests or inspections.
5. Names of individuals making tests and inspections.
6. Description of the Work and test and inspection method.
7. Identification of product and Specification Section.
8. Complete test or inspection data.
9. Test and inspection results and an interpretation of test results.
10. Record of temperature and weather conditions at time of sample taking and testing and

inspecting.
11. Comments or professional opinion on whether tested or inspected Work complies with the

Contract Document requirements.
12. Name and signature of laboratory inspector.
13. Recommendations on retesting and reinspecting.

B. Manufacturer's Technical Representative's Field Reports: Prepare written information
documenting manufacturer's technical representative's tests and inspections specified in other
Sections. Include the following:
1. Name, address, and telephone number of technical representative making report.
2. Statement on condition of substrates and their acceptability for installation of product.
3. Statement that products at site comply with requirements.
4. Summary of installation procedures being followed, whether they comply with

requirements and, if not, what corrective action was taken.
5. Results of operational and other tests and a statement of whether observed performance

complies with requirements.
6. Statement whether conditions, products, and installation will affect warranty.
7. Other required items indicated in individual Specification Sections.
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C. Factory Authorized Service Representative's Reports: Prepare written information documenting
manufacturer's factory authorized service representative's tests and inspections specified in
other Sections. Include the following:
1. Name, address, and telephone number of factory-authorized service representative

making report.
2. Statement that equipment complies with requirements.
3. Results of operational and other tests and a statement of whether observed performance

complies with requirements.
4. Statement whether conditions, products, and installation will affect warranty.
5. Other required items indicated in individual Specification Sections.

D. Permits, Licenses, and Certificates: For Alamo Colleges District's records, submit copies of
permits, licenses, certifications, inspection reports, releases, jurisdictional settlements, notices,
receipts for fee payments, judgments, correspondence, records, and similar documents,
established for compliance with standards and regulations bearing on performance of the Work.

E. Trade Preinstallation Conferences: Meeting minutes to be Contractor provided.

1.7 QUALITY ASSURANCE

A. Qualifications establish the minimum qualification levels required; refer to individual
Specification Sections for additional requirements.

B. Manufacturer Qualifications: A firm experienced in manufacturing products or systems similar to
those indicated and sufficient production capacity to produce required units.

C. Fabricator Qualifications: A firm experienced in producing products similar to those indicated
and with record of successful in service performance, as well as sufficient production capacity
to produce required units.

D. Installer Qualifications: A firm or individual experienced in installing, erecting, or assembling
Work similar in material, design, and extent to that indicated for this Project, whose Work has
resulted in construction with a record of successful in-service performance.

E. Professional Engineer Qualifications: A professional engineer who is legally qualified to practice
in the State of Texas, experienced in providing engineering services of the kind indicated.
Engineering services are defined as those performed for installations of the system, assembly,
or product that are similar in material, design, and extent to those indicated.

F. Specialists: Certain Specification Sections require that specific construction activities shall be
performed by entities who are recognized experts in those operations. Specialists shall satisfy
qualification requirements indicated and shall be engaged for the activities indicated.
1. Requirements of authorities having jurisdiction supersede requirements for specialists.

G. Testing Agency Qualifications: An NRTL, an NVLAP, or an independent agency with the
experience and capability to conduct testing and inspecting indicated, documented according to
ASTM E329; and with additional qualifications specified in individual Sections; and, where
required by authorities having jurisdiction, that is acceptable to authorities.
1. NRTL: A nationally recognized testing laboratory according to 29 CFR 1910.
2. NVLAP: A testing agency accredited according to NIST's National Voluntary Laboratory

Accreditation Program.

H. Manufacturer's Technical Representative Qualifications: An authorized representative of
manufacturer who is trained and approved by manufacturer to observe and inspect installation
of manufacturer's products.

I. Factory Authorized Service Representative Qualifications: An authorized representative of
manufacturer who is trained and approved by manufacturer to inspect installation of
manufacturer's products.

J. Preconstruction Testing: Where testing agency is indicated to perform preconstruction testing
for compliance with specified requirements for performance and test methods, comply with the
following:
1. Contractor responsibilities include the following:
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a. Provide test specimens representative of proposed products and construction.
b. Submit specimens with sufficient time for testing and analyzing results to prevent

delaying the Work.
c. Provide sizes and configurations of test assemblies, mockups, and laboratory

mockups to adequately demonstrate capability of products to comply with
performance requirements.

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

e. Build laboratory mockups at testing facility using personnel, products, and methods of
construction indicated for the completed Work.

f. When testing is complete, remove test specimens, assemblies, mockups, and
laboratory mockups; do not reuse products on Project.

2. Testing Agency Responsibilities: Submit certified written report of each test, inspection,
and similar quality assurance service to Architect, with copy to Contractor. Interpret tests
and inspections and state in each report whether tested and inspected Work complies
with or deviates from the Contract Documents.

K. Mockups: Before installing portions of the Work requiring mockups, build mockups for each
form of construction and finish required to comply with the following requirements, using
materials indicated for the completed Work:
1. Build mockups in location and of size indicated or, if not indicated, as directed by

Architect.
2. Notify Architect a minimum of seven days in advance of dates and times when mockups

will be constructed.
3. Employ supervisory personnel who will oversee mockup construction. Employ workers

that will be employed during the construction.
4. Demonstrate the proposed range of aesthetic effects and workmanship.
5. Obtain Architect's approval of mockups before starting Work, fabrication, or construction.

 Allow seven days for initial review and each re-review of each mockup.
6. Maintain mockups during construction in an undisturbed condition as a standard for

judging the completed Work.
7. Demolish and remove mockups when directed unless otherwise indicated.

L. Integrated Exterior Mockups: Mockup of the exterior envelope erected separately from the
building but on Project site, consisting of multiple products, assemblies, and subassemblies
shall be constructed. Mockup, if not specifically shown on the drawings, shall be minimum 8 ft
by 8 ft. Mockup shall include all major façade elements and at least one window minimum 2 ft
by 2 ft in size. Prior to constructing mockup verify requirements with architect. Pre-installation
conferences for trades involved in Integrated Exterior Mockup shall be held after mock up is
completed.

M. Laboratory Mockups: Comply with requirements of preconstruction testing and those specified
in individual Specification Sections.

N. Trade Preinstallation Conferences: Meeting minutes to be Contractor provided.

1.8 QUALITY CONTROL

A. Alamo Colleges District Responsibilities: Where quality control services are indicated as Alamo
Colleges District's responsibility, Alamo Colleges District shall engage a qualified testing
agency to perform the services.
1. Alamo Colleges District shall furnish Contractor with names, addresses, and telephone

numbers of testing agencies engaged and a description of types of testing and inspecting
they are engaged to perform.

2. Costs for retesting and reinspecting construction that replaces or is necessitated by Work
that failed to comply with the Contract Documents will be charged to Contractor, and the
Contract Sum will be adjusted by Change Order.

B. Contractor Responsibilities: Tests and inspections not explicitly assigned to Alamo Colleges
District are Contractor's responsibility. Perform additional quality control activities required to
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verify that the Work complies with requirements, whether specified or not.
1. Unless otherwise indicated, provide quality control services specified and those required

by authorities having jurisdiction. Perform quality control services required of Contractor
by authorities having jurisdiction, whether specified or not.

2. Where services are indicated as Contractor's responsibility, engage a qualified testing
agency to perform the quality control services.  Contractor shall not employ same entity
engaged by Alamo Colleges District, unless agreed to in writing by Alamo Colleges
District.

3. Notify testing agencies at least 24 hours in advance of time when Work that requires
testing or inspecting will be performed.

4. Where quality control services are indicated as Contractor's responsibility, submit a
certified written report, in duplicate, of each quality control service.

5. Testing and inspecting requested by Contractor and not required by the Contract
Documents are Contractor's responsibility.

6. Submit additional copies of each written report directly to authorities having jurisdiction,
when they so direct.

C. Manufacturer's Field Services: Where indicated, engage a factory authorized service
representative to inspect field assembled components and equipment installation, including
service connections. Report results in writing as specified in Section 01 31 00 - Project
Management and Coordination.

D. Manufacturer's Technical Services: Where indicated, engage a manufacturer's technical
representative to observe and inspect the Work. Manufacturer's technical representative's
services include participation in preinstallation conferences, examination of substrates and
conditions, verification of materials, observation of Installer activities, inspection of completed
portions of the Work, and submittal of written reports.

E. Retesting/Reinspecting: Regardless of whether original tests or inspections were Contractor's
responsibility, provide quality control services, including retesting and reinspecting, for
construction that replaced Work that failed to comply with the Contract Documents.

F. Testing Agency Responsibilities: Cooperate with Engineer and Contractor in performance of
duties. Provide qualified personnel to perform required tests and inspections.
1. Notify Engineer and Contractor promptly of irregularities or deficiencies observed in the

Work during performance of its services.
2. Determine the location from which test samples will be taken and in which in-situ tests are

conducted.
3. Conduct and interpret tests and inspections and state in each report whether tested and

inspected Work complies with or deviates from requirements.
4. Submit a certified written report, in duplicate, of each test, inspection, and similar quality-

control service through Contractor.
5. Do not release, revoke, alter, or increase the Contract Document requirements or approve

or accept any portion of the Work.
6. Do not perform any duties of Contractor.

G. Associated Services: Cooperate with agencies performing required tests, inspections, and
similar quality control services, and provide reasonable auxiliary services as requested. Notify
agency sufficiently in advance of operations to permit assignment of personnel. Provide the
following:
1. Access to the Work.
2. Incidental labor and facilities necessary to facilitate tests and inspections.
3. Adequate quantities of representative samples of materials that require testing and

inspecting. Assist agency in obtaining samples.
4. Facilities for storage and field curing of test samples.
5. Delivery of samples to testing agencies.
6. Preliminary design mix proposed for use for material mixes that require control by testing

agency.
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7. Security and protection for samples and for testing and inspecting equipment at Project
site.

H. Coordination: Coordinate sequence of activities to accommodate required quality-assurance
and -control services with a minimum of delay and to avoid necessity of removing and replacing
construction to accommodate testing and inspecting.
1. Schedule times for tests, inspections, obtaining samples, and similar activities.

I. Schedule of Tests and Inspections: Prepare a schedule of tests, inspections, and similar quality
control services required by the Contract Documents. Coordinate and submit concurrently with
Contractor's construction schedule. Update as the Work progresses.
1. Distribution: Distribute schedule to Alamo Colleges District, Architect, testing agencies,

and each party involved in performance of portions of the Work where tests and
inspections are required.

1.9 SPECIAL TESTS AND INSPECTIONS

A. Special Tests and Inspections: Alamo Colleges District shall engage a qualified testing agency
or special inspector to conduct special tests and inspections required by authorities having
jurisdiction as the responsibility of Alamo Colleges District:

B. Special Tests and Inspections: Conducted by a qualified testing agency or special inspector as
required by authorities having jurisdiction, as indicated in individual Specification Sections.
1. Verifying that manufacturer maintains detailed fabrication and quality control procedures

and reviews the completeness and adequacy of those procedures to perform the Work.
2. Notifying Engineer and Contractor promptly of irregularities and deficiencies observed in

the Work during performance of its services.
3. Submitting a certified written report of each test, inspection, and similar quality control

service to Engineer with copy to Contractor and to authorities having jurisdiction.
4. Submitting a final report of special tests and inspections at Substantial Completion, which

includes a list of unresolved deficiencies.
5. Interpreting tests and inspections and stating in each report whether tested and inspected

Work complies with or deviates from the Contract Documents.
6. Retesting and reinspecting corrected Work.

PART 2 PRODUCTS

NOT USED

PART 3 EXECUTION

3.1 TEST AND INSPECTION LOG

A. Test and Inspection Log: Prepare a record of tests and inspections. Include the following:
1. Date test or inspection was conducted.
2. Description of the Work tested or inspected.
3. Date test or inspection results were transmitted to Engineer.
4. Identification of testing agency or special inspector conducting test or inspection.

B. Maintain log at site. Post changes and revisions as they occur. Provide access to test and
inspection log for Architect's reference during normal working hours.

3.2 REPAIR AND PROTECTION

A. On completion of testing, inspecting, sample taking, and similar services, repair damaged
construction and restore substrates and finishes.
1. Provide materials and comply with installation requirements specified in other

Specification Sections or matching existing substrates and finishes. Restore patched
areas and extend restoration into adjoining areas with durable seams that are as invisible
as possible. Comply with the Contract Document requirements for cutting and patching in
Section 01 73 29 - Cutting and Patching.

B. Protect construction exposed by or for quality control service activities.
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C. Repair and protection are Contractor's responsibility, regardless of the assignment of
responsibility for quality control services.

END OF SECTION  01 40 00
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SECTION 01 42 00 - REFERENCES

PART 1 GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 DESCRIPTION OF WORK REQUIREMENTS

A. General: This Section specifies procedural and administrative requirements for compliance with
governing regulations and codes and standards imposed upon the Work. These requirements
include the obtaining of permits, licenses, inspections, releases, and similar statements, as well
as payments associated with regulations, codes, and standards.

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

1.3 DEFINITIONS

A. Refer to Section 01 42 16 - Definitions for the following terms:
1. Approved.
2. Directed.
3. Furnish.
4. Indicated.
5. Install.
6. Provide.
7. Regulations.
8. Testing Agencies.

1.4 INDUSTRY STANDARDS

A. Applicability of Standards: Unless the Contract Documents include more stringent
requirements, applicable construction industry standards have the same force and effect as if
bound or copied directly into the Contract Documents to the extent referenced. Such standards
are made a part of the Contract Documents by reference. Individual Specification Sections
indicate which codes and standards the Contractor must keep available at the project site for
reference.

B. Publication Dates: Comply with standards in effect as of date of the Contract Documents unless
otherwise indicated.

C. Conflicting Requirements: Where compliance with two or more standards is specified, and
where these standards establish different or conflicting requirements for minimum quantities or
quality levels, the most stringent requirement will be enforced, unless the Contract Documents
specifically indicate a less stringent requirement. Refer requirements that are different, but
apparently equal, and uncertainties as to which quality level is more stringent to the Engineer
for a decision before proceeding.

D. Minimum Quantities or Quality Levels: In every instance the quantity or quality level shown or
specified is intended to be the minimum for the Work to be provided or performed. Unless
otherwise indicated, the actual Work may either comply exactly, within specified tolerances,
with the minimum quantity or quality specified, or may exceed that minimum within reasonable
limits. In complying with these requirements, the indicated numeric values are either minimum
or maximum values, as noted, or as appropriate for context of the requirements.  Refer
instances of uncertainty to the Engineer for decision before proceeding.

1.5 ABBREVIATIONS AND ACRONYMS

A. Industry Organizations: Where abbreviations and acronyms are used in Specifications or other
Contract Documents, they shall mean the recognized name of the trade association, standards-
producing organization, authorities having jurisdiction or other entity applicable to the context of
the text provision.



LEAF Engineers  Palo Alto College Hydronic Piping Replacement 
PBK Project No. 230030   Alamo Colleges District 

References 
01 42 00  - 2  

B. Code Agencies: Where abbreviations and acronyms are used in Specifications or other
Contract Documents, they shall mean the recognized name of the Agency.

C. Standards and Regulations: Where abbreviations and acronyms are used in Specifications or
other Contract Documents, they shall mean the recognized name of the standards and
regulations.

1.6 SUBMITTALS

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

PART 2 PRODUCTS

NOT USED

PART 3 EXECUTION

NOT USED

END OF SECTION  01 42 00
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SECTION 01 42 16 - DEFINITIONS

PART 1 GENERAL

1.1 DEFINITIONS

A.
1. Basis of Design (BOD) (Document): A document that records the concepts, calculations,

decisions, and product selections used to meet the Owner’s Project Requirements and to
satisfy applicable regulatory requirements, standards and guidelines. The document
includes both narrative descriptions and lists of individual items that support the design
process.

2. Basis of Design (BoD) (Product): A product around which the project has been designed.
If a product other than the Basis of Design is provided, it must be coordinated with
Architect.

3. Basis of Design Product Specification: A specification in which a specific manufacturer's
product is named and accompanied by the words "Basis of Design Product", including
make or model number or other designation, to establish the significant qualities related to
type, function, dimension, in service performance, physical properties, appearance, and
other characteristics for purposes of evaluating comparable products of additional
manufacturers named in the specification.

B.
1. Casework: Products including, but not limited to framework, doors, drawers, hardware,

and finishes which constitute cabinets and cases.
a. Concealed: Sleepers, web frames, dust panels and other surfaces not generally

visible after installation and cabinets less than 30 inches (762 mm)  above finished
floor.

b. Exposed: Portions of casework visible when drawers and cabinet doors are closed,
including end panels, bottoms of cases more than 42 inches (1.066 m) above finished
floor, tops of cases less than 72 inches (1.82 m) above finished floor and all members
visible in open cases or behind glass doors.

c. Semi-Exposed: Portions of casework and surfaces behind solid doors, tops of cases
more than 72 inches (1.828 m)  above finished floor and bottoms of cabinets more
than 30 inches (0.762 m)  but less than 42 inches (1.066 m)  above finished floor.

Cast Stone: Refined architectural concrete building unit manufactured to simulate natural
cut stone, used in unit masonry applications.

Dry Cast Concrete Products: Manufactured from zero slump concrete:
Vibrant Dry Tamp (VDT) casting method - Vibratory ramming of earth moist,
zero slump concrete against a rigid mold until densely compacted.

Wet Cast Concrete Products: Manufactured from measurable slump concrete:
Wet casting method - Manufactured from measurable slump concrete and
vibrated into a mold until densely consolidated.

Certified Wood: Wood based materials and products certified in accordance with Forest
Stewardship Council’s (FSC) Principles and Criteria for wood building components.
Chain-of-Custody Certificates: Certificates signed by manufacturers certifying that wood
used to make products was obtained from forests certified by an FSC-accredited
certification body to comply with FSC STD-01-001. Certificates shall include evidence that
manufacturer is certified for chain of custody by an FSC-accredited certification body. A
chain-of- custody certification is not required by distributors of a product that is individually
labeled with the Forest Stewardship Council logo and manufacturer’s chain of custody
number. Chain of Custody certification requirements are determined by Forest
Stewardship Council Chain of Custody Standard 40-004 v2-1.
Clean: Untreated and unpainted;  not contaminated with oils, solvents, caulk, or the like.
Commissioning (Cx): A systematic process confirming that building systems have been
installed, properly started, and consistently operated in strict accordance with the Project
Documents, that all systems are complete and functioning in accordance with the Contract
Documents at Substantial Completion, and the Contractor has provided the Owner
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adequate system documentation and training.
Commissioning Authority (CxA): Party having a contractual agreement with the Owner to
provide third party commissioning services as defined herein under Commissioning
Authority’s Role and Responsibilities. Commissioning Authority may represent the Owner
and is authorized to act on behalf of the Owner. The Commissioning Authority does not
have authority to alter design or installation procedures without the written approval of the
Owner or the design team.

2. Comparable Product: Product demonstrated and approved through submittal process, or
where indicated as a produce substitution, to have the indicated qualities related to type,
function, dimension, in-service performance, physical properties, appearance, and other
characteristics that equal or exceed those of specified product.
Composite Wood (also referred to as “Engineered Wood”): Examples of Composite Wood
are: particleboard; flake-board; plywood; fiberboard; MDF; agrifiber products; millwork
substrates; flooring substrates; equipment backboards; door cores.
Consolidate: To strengthen loose or deteriorated materials in place.
Construction Waste: Building and site improvement materials and other solid waste
resulting from construction, remodeling, renovation, or repair operations. Construction
waste includes packaging.
Contract Documents: The General Conditions, Drawings, Specifications, Addenda, and
other documents developed by the A/E Team and approved by the Owner that constitute
the contractual obligations of the project scope.
Control Point and Sensor Calibration Verification: Process of verifying the point integrity
and/or sensor calibration from the physical point of monitoring (sensor, contact, actuator,
etc.) to the digital point location at the Operator’s interface within the respective control
system (Building Automation, Lighting Controls, Power Status and Monitoring, etc.).
Cost Loading: The allocation of the schedule of values for the completion of an activity as
scheduled. The sum of costs for all activities must equal the total Contract Sum unless
otherwise approved by Architect.
Critical Path: The longest connected chain of interdependent activities through the
network schedule that establishes the minimum overall Project duration and contains no
float.
Critical Path Method (CPM): A method of planning and scheduling a construction project
where activities are arranged based on activity relationships. Network calculations
determine when activities can be performed and the critical path of Project.
Cutting: Removal of existing construction necessary to permit installation or performance
of other Work.

C.
Deconstruct: To remove by disassembling or detaching an item from a surface, using
methods and equipment to successfully prevent damage to the item and surfaces, and
dispose of items unless indicated as salvaged or for reinstallation.
Deferred Testing: Functional Performance or Integrated System Tests performed after
Substantial Completion due to partial occupancy, partial equipment acceptance, seasonal
requirements, design, or other site conditions that prohibit the test from being performed
prior to Substantial Completion.
Deficiency: Condition of a component, piece of equipment, or system that is not in
compliance with the Project Documents.
Demolition Waste: Building and site improvement materials resulting from demolition or
selective demolition operations.
Design Reference Sample: A sample that represents the Architect's prebid selection of
Work to be matched; it may be existing Work or Work specially produced for the Project.
Directed: A command or instruction by Architect. Other terms including "requested,"
"authorized", "selected", "required", and "permitted" have the same meaning as "directed."
Dismantle: To remove by disassembling or detaching an item from a surface, using gentle
methods and equipment to prevent damage to the item and surfaces; disposing of items
unless indicated to be salvaged or reinstalled.
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Disposal: Removal off-site of demolition and construction waste and subsequent sale,
recycling, reuse, or deposit in landfill or incinerator acceptable to authorities having
jurisdiction.

D.
Engineered Wood: Refer to Composite Wood.
Equipment: A product with operational parts, regardless of whether motorized or manually
operated, and in particular, a product that requires service connections such as wiring or
piping.
Existing to Remain: Leave existing items that are not scheduled for salvage or reuse, as
is; do not remove.
Experienced: When used with an entity or individual, experienced means having
successfully completed a minimum of five years documented experience with projects
similar in nature, size, and extent; being familiar with special requirements indicated; and
having complied with requirements of authorities having jurisdiction.

E.
Field Quality Control Testing: Tests and inspections performed onsite for work scheduled
to be performed and upon completed Work.
Float: The measure of leeway in starting and completing an activity.

Float time is not for the exclusive use or benefit of either Owner or Contractor, but is a
jointly owned, expiring Project resource available to both parties as needed to meet
schedule milestones and Contract completion date.
Free float is the amount of time an activity can be delayed without adversely affecting
the early start of the successor activity.
Total float is the measure of leeway in starting or completing an activity without
adversely affecting the planned Project completion date.

Formaldehyde: Naturally occurring VOC, found in small amounts in animals and plants;
carcinogenic and irritant to humans when present in high concentrations. (Levels above
0.1 ppm).

Urea Formaldehyde: Combination of urea and formaldehyde, used in glue, and
readily decomposes at room temperature.
Phenolformaldehyde: Type of formaldehyde that off gasses only at high temperature;
used for exterior products and suitable for interior applications.

Functional Performance Test (FPT): Test of dynamic function and operation of equipment
and systems executed by the Contractor and witnessed by the CxA. Systems are tested
under various modes, such as during low cooling or heating loads, high loads, component
failures, unoccupied, varying outside air temperatures, life safety conditions, power failure,
etc. Systems are operated through all specified sequences of operation. Components are
verified to be responding in accordance with requirements in the Project Documents.
Functional Performance Testing Procedures: Commissioning protocols, detailed test
procedures and instructions in tabular and script-type format that fully describe system
configuration and steps required to determine if the system is performing and functioning
properly.
Furnish: Supply and deliver to Project site, ready for unloading, unpacking, assembly,
installation, and similar operations.

F.
General Emissions Evaluation: To comply with low-emitting material criteria, building
products must be tested and determined compliant in accordance with California
Department of Public Health (CDPH) Standard Method v1.2–2017mg/, using the
applicable exposure scenario. Manufacturers’ claims of compliance with the above
requirements must also state the range of total VOCs after 14 days (336 hours),
measured as specified in the CDPH Standard Method v1.2: 0.5 mg/m3 or less; between
0.5 and 5.0 mg/m3; or 5.0 mg/m3 or more.

G.
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Hazardous:  Exhibiting the characteristics of hazardous substances, i.e., ignitibility,
corrosivity, toxicity or reactivity.
Hazardous Materials: Material regulated as hazardous material in accordance with 49
CFR 173, requiring Material Safety Data Sheet (MSDS) in accordance with 29 CFR
1910.1200, or which during end use, treatment, handling, storage, transportation, or
disposal meets or has components which meet or have the potential to meet the definition
of a Hazardous Waste in accordance with 40 CFR 261. Hazardous material includes
hazardous chemicals.

Hazardous materials include but are not limited to pesticides, biocides, and
carcinogens listed by the Environmental Protection Agency (EPA) and International
Agency for Research on Cancer (IARC) and recognized authorities.

H.
Indicated: Requirements expressed by graphic representations or in written form on
Drawings, in Specifications, and in other Contract Documents. Other terms including
"shown", "noted", "scheduled", and "specified" have the same meaning as "indicated."
Indoor Air Quality (IAQ): Composition and characteristics of air in an enclosed space
affecting occupants of space. The indoor air quality refers to relative quality of air in a
building with respect to contaminants and hazards and is determined by levels of indoor
air pollution and characteristics of air, including those that impact thermal comfort such as
air temperature, relative humidity, and air speed.
Informational Submittals: Written and graphic information and physical samples that do
not require Architect's responsive action. Submittals may be rejected for not complying
with requirements. Informational submittals are those submittals indicated in individual
Specification Sections as "informational submittals."

1. Integrated Systems Test (IST): Test of dynamic function and operation of multiple
systems. Integrated Systems Tests are tested under various modes, such as fire alarm
and emergency situations, life safety conditions, power failure, etc. Systems are integrally
operated through all specified sequences of operation. Systems and interconnections are
verified to be responding in accordance with the requirements in the Project Documents.

2. Integrated Systems Testing Procedures: Commissioning protocols and detailed test
procedures and instructions in tabular and script-type format that fully describe system
configurations and steps required to determine if the interacting systems are performing
and functioning properly.

3. Interior Final Finishes: Materials and products exposed at interior, occupied spaces
including flooring, wallcovering, finish carpentry, and ceilings.

4. Install: Operations at Project site including unloading, temporarily storing, unpacking,
assembling, erecting, placing, anchoring, applying, working to dimension, finishing, curing,
protecting, cleaning, and similar operations.

5. Installer/Applicator/Erector: Contractor or another entity engaged by Contractor  as an
employee, Subcontractor, or Sub-subcontractor, to perform particular construction
operations, including installation, erection, application, and similar operations.

6. Interior (of Building): Within the weatherproof membrane.

I.
N/A

J.
N/A

K.
Look-Ahead Schedule: Prepare schedule indicating activities scheduled to occur or
commence prior to submittal of next schedule update.

L.
Match: To blend with adjacent construction and manifest no apparent difference in
material type, species, cut, form, detail, color, grain, texture, or finish; as approved by
Engineer.
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Materials: Products which must be substantially cut, shaped, worked, mixed, finished,
refined, or otherwise fabricated, processed, or installed to form units of work.
MERV: Minimum Efficiency Reporting Value: Arrestance rating of filter at three MERV
Rating Explanation particle sizes of 0.3 microns to 10 microns at a determined face
velocity.
Milestones: measurable and observable and serve as progress markers (flags) but, by
definition, are independent of time (have zero durations) therefore no work or
consumption of resources is associated with them.
Millwork: Ready-made wood products manufactured at a wood-planing mill or
woodworking plant: moldings, doors, door frames, window sashes, stair work, cabinets,
etc. excluding flooring, ceilings, and sidings.
Mockups: Full-size physical assemblies that are constructed on-site. Mockups are
constructed to verify selections made under Sample submittals; to demonstrate aesthetic
effects and, where indicated, qualities of materials and execution; to review coordination,
testing, or operation; to show interface between dissimilar materials; and to demonstrate
compliance with specified installation tolerances. Mockups are not Samples. Unless
otherwise indicated, approved mockups establish the standard by which the Work will be
judged.

Laboratory Mockups: Full-size physical assemblies constructed at testing facility to
verify performance characteristics.
Integrated Exterior Mockups: Mockups of the exterior envelope erected separately
from the building but on Project site, consisting of multiple products, assemblies, and
subassemblies.
Room Mockups: Mockups of typical interior spaces complete with wall, floor, and
ceiling finishes, doors, windows, millwork, casework, specialties, furnishings and
equipment, and lighting.

M.
Non-Hazardous:  Exhibiting none of the characteristics of hazardous substances, i.e.,
ignitibility, corrosivity, toxicity, or reactivity.
Non-Toxic:  Neither immediately poisonous to humans nor poisonous after a long period
of exposure.

N.
Operational Testing: Activities and testing occurring after initial energizing and/or start-up
of equipment that determine whether equipment is operating within the manufacturer’s
recommendations and the design requirements. These activities are intended to ensure
that equipment and systems meet all warranty requirements and are ready for Functional
Performance Testing. Common examples are Testing, Adjusting and Balancing of HVAC
systems and initial load testing of electrical equipment.
Owner’s Project Requirements (OPR): A written document that details the functional
requirements of a project and the expectations of how the facility will be used and
operated. These include project goals, measurable performance criteria, cost
considerations, benchmarks, success criteria and supporting information.

O.
Packaged Dry Products: Materials and products installed in dry form and delivered in
manufacturer's packaging; including carpets, resilient flooring, ceiling tiles, and insulation.
Patching: Fitting and repair Work required to restore surfaces to original conditions after
installation of other Work.
Pencil Copy: A preliminary review copy of the application for payment for review by
Architect and Owner prior to submission of final copy.
Permeable Surface: Surfaces which allow storm water to pass through and infiltrate the
soil below.
Portable Document Format (PDF): An open standard file format licensed by Adobe
Systems used for representing documents in a device-independent and display resolution-
independent fixed-layout document format.
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Project Documents: Consists of the Contract Documents, Approved Submittals, Requests
for Information (RFI), Vendor documentation, Operations and Maintenance (O&M)
information and other documentation that determines the requirements for acceptable
installation and operation of the specific equipment and systems on the project.
Project Site: Space available for performing construction activities. The extent of Project
site is shown on Drawings and may or may not be identical with the description of the land
on which Project is to be built.
Product: Item obtained for incorporating into the Work, whether purchased for Project or
taken from previously purchased stock. The term “product” includes the terms “material”,
“equipment”, “system”, “assembly”, and terms of similar intent.

Comparable Product: Product that is demonstrated and approved through submittal
process to have the indicated qualities related to type, function, dimension, in-service
performance, physical properties, appearance, and other characteristics that equal or
exceed those of specified product.
Named Product: Items identified by manufacturer's product name, including make or
model number or other designation shown or listed in manufacturer's published
product literature current as of date of the Contract Documents.
New Products: Items that have not previously been incorporated into another project
or facility. Products salvaged or recycled from other projects are not considered new
products.
Specified Product: Same as Named Product.

Provide: Furnish and install, complete and ready for the intended use.

P.
Quality-Assurance Services: Activities, actions, and procedures performed before and
during execution of the Work to guard against defects and deficiencies and substantiate
that proposed construction will comply with requirements.
Quality-Control Services: Tests, inspections, procedures, and related actions during and
after execution of the Work to evaluate that actual products incorporated into the Work
and completed construction comply with requirements. Services do not include contract
enforcement activities performed by Architect.

Q.
Recovery Schedule: Submittal of a revised critical path method (CPM) schedule and a
written plan.
Recyclable: Ability of a product or material to be recovered at the end of its life cycle and
remanufactured into a new product for reuse by others.
Recycle: Recovery of demolition or construction waste for subsequent processing in
preparation for reuse.
Recycled Content: Defined in accordance with the International Organization of Standards
document ISO 14021, Environmental labels and declarations, Self-declared environmental
claims (Type II environmental labeling).

Postconsumer material is defined as waste material generated by households or by
commercial, industrial, and institutional facilities in their role as end users of the
product, which can no longer be used for its intended purpose.
Preconsumer material is defined as material diverted from the waste stream during
the manufacturing process. Excluded is reutilization of materials, such as rework,
regrind, or scrap, generated in a process and capable of being reclaimed within the
same process that generated it.

Recycling: Process of sorting, cleansing, treating, and reconstituting solid waste and other
discarded materials for the purpose of using the altered form. Recycling does not include
burning, incinerating, or thermally destroying waste.
Refinish: To remove existing finishes to base material and apply new finish to match
original, or as otherwise indicated.
Regulations: Laws, ordinances, statutes, and lawful orders issued by authorities having
jurisdiction, and rules, conventions, and agreements within the construction industry that
control performance of the Work.
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Reinforced Masonry: Masonry containing reinforcing steel in grouted cells.
Remove: Detach items from existing construction and dispose off-site unless indicated as
salvaged or reinstallation.
Repair: To correct damage and defects, retaining existing materials, features, and
finishes. This includes patching, piecing-in, splicing, consolidating, or otherwise reinforcing
or upgrading materials.
Replace: To remove, duplicate, and reinstall entire item with new material. The original
item is the pattern for creating duplicates unless otherwise indicated.
Replicate: To reproduce in exact detail, materials, and finish unless otherwise indicated.
Reproduce: To fabricate a new item, accurate in detail to the original, and from either the
same or a similar material as the original, unless otherwise indicated.
Request for interpretation (RFI): A request seeking one of the following:

An interpretation, amplification, or clarification of some requirement of Contract
Documents arising from inability to determine from them the exact material, process,
or system to be installed; or when the elements of construction are required to occupy
the same space (interference); or when an item of work is described differently at
more than one place in Contract Documents.
A resolution to an issue which has arisen due to field conditions and affects design
intent.

Resource Loading: The allocation of manpower and equipment necessary for completion
of an activity as scheduled.
Retain: To keep existing items that are not to be removed or dismantled.
Return: To give back reusable items or unused products to vendors for credit.
Reuse: To reuse a construction waste material in some manner on the project site.

R.
Salvage: Recovery of demolition or construction waste for subsequent sale or reuse.
Salvage and Reuse: Recovery of demolition or construction waste and subsequent
incorporation into the Work.
Schedule of Values: A statement furnished by Contractor allocating portions of the
Contract Sum to various portions of the Work and used as the basis for reviewing
Contractor's Applications for Payment.
Scheduling Specialist (SS): An internal or third party entity contracted to the Owner
providing scheduling advice (if applicable).
Sealants: All gunnable, trowelable, and liquid-applied joint sealants and sealant primers,
whether specified or not; including firestopping sealants and duct joint sealers.
Sediment: Soil and other debris that has been eroded and transported by storm or well
production run-off water.
Source Separation: Separating waste materials from the time they become waste.
Start-Up: The activities where equipment is initially energized, tested and operated. Start-
up is completed prior to Operational Testing and Functional Performance Testing and is
an integral item documented in the System Verification Checklist (SVC).
Strip: To remove existing finish down to base material unless otherwise indicated.
Submittals: Written and graphic information and physical samples that require Architect's
responsive action or are for information and do not require the architect’s action.
Substitutions: Changes from Contract Documents requirements proposed by Contractor  to
materials, products, assemblies, and equipment.

Substitutions for Cause: Proposed due to changed Project circumstances beyond
Contractor's control such as unavailability or regulatory changes.
Substitutions for Convenience: Proposed due to possibility of offering substantial
advantage to the Project

Subsystem: A portion of a system with characteristics similar to a system.
System: An organized collection of parts, equipment, or subsystems united by regular
interaction.
System Verification Checklist (SVC): List of static inspections and material or component
tests that verify proper installation of equipment (e.g., belt tension, oil levels, labels
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affixed, gages in place, sensors calibrated, etc.), start-up activities and documentation, as
well as operational testing results. The checklists are meant to document all activities for
an individual piece of equipment from procurement on the project through operational
testing are performed in accordance with the requirements in the project documents.

S.
Testing:

Field Quality Control Testing: Tests and inspections performed on site for installation
of the Work and for completed Work.
Preconstruction Testing: Tests and inspections performed specifically for Project
before products and materials are incorporated into the Work, to verify performance
or compliance with specified criteria.
Product Testing: Tests and inspections that are performed by an NRTL, an NVLAP,
or a testing agency qualified to conduct product testing and acceptable to authorities
having jurisdiction, to establish product performance and compliance with specified
requirements.
Source Quality Control Testing: Tests and inspections that are performed at the
source, e.g., plant, mill, factory, or shop.

Testing Agency: An independent entity engaged to perform specific inspections, tests, or
both, either at the Project Site or elsewhere, and to report on and, if required, to interpret
results of those inspections or tests.
Testing Laboratory: Refer to Testing Agency.
Toxic: Poisonous to humans either immediately or after a long period of exposure.
Training Plan: A detailed plan prepared by the Contractor and reviewed by the Owner and
Commissioning Authority that outlines the training activities, instructors, time durations,
and system requirements in accordance with the Contract Documents and Commissioning
Plan.
Trending: Data collection of monitored points using the Building Automation System,
Lighting Controls System, Power Status and Monitoring System or independent data
acquisition instrumentation.

T.
Unit Price: Price per unit of measurement for materials, equipment, or services, or a
portion of the Work, added to or deducted from the Contract Sum by appropriate
modification, if the scope of Work or estimated quantities of Work required by the Contract
Documents are increased or decreased.

U.
Volatile Organic Compound (VOC): A carbon compound that vaporizes at normal room
temperatures.

V.
Waste: Extra material or material that has reached the end of its useful life in its intended
use. Waste includes salvageable, returnable, recyclable, and reusable material.
Wet Products: Materials and products installed in wet form, including paints, sealants,
adhesives, and special coatings.

W.
N/A

X.
N/A

Y.
N/A
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PART 2  PRODUCTS

NOT USED

PART 3  EXECUTION

NOT USED

END OF SECTION  01 42 16
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SECTION 01 45 23 - TESTING AND INSPECTING SERVICES

PART 1 GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes: Requirements and qualifications including but not limited to:
1. Professional testing and laboratory services.
2. Accessories necessary for the completion of testing and laboratory services.

B. Testing and inspecting services are required to verify compliance with requirements specified or
indicated. These services do not relieve Contractor of responsibility for compliance with the
Contract Document requirements.
1. Specific quality assurance and quality control requirements for individual construction

activities are specified in the Sections that specify those activities. Requirements in those
Sections may also cover production of standard products.

2. Specified tests, inspections, and related actions do not limit Contractor's other quality
assurance and quality control procedures that facilitate compliance with Contract
Document requirements.

3. Requirements for Contractor to provide quality assurance and quality control services
required by Engineer, Alamo Colleges District, or Authorities Having Jurisdiction (AHJ) are
not limited by provisions.

4. Specific test and inspection requirements are not specified in this Section.

C. A qualified independent testing laboratory and/or geotechnical engineering service selected and
paid by Alamo Colleges District.
1. Alamo Colleges District will pay for the initial laboratory services of materials that comply

with the requirements of the Contract Documents. Contractor shall pay for testing and
retesting of materials that do not comply with the requirements of the Contract
Documents.

D. Inspecting agency shall perform inspections and tests in accordance with the rules and
regulations of the building code, local authorities, Specifications of ASTM, and the Contract
Documents.

E. Materials and workmanship found not in compliance with required standards or performance
obligations shall be removed and replaced. Replacement and subsequent testing shall be at
Contractor’s expense.

F. Where terms “Inspector” and “Laboratory” are used, it is meant and in reference to an officially
designated and accredited inspector of the testing laboratory or geotechnical service engaged
by Alamo Colleges District.

G. Laboratory inspections shall not relieve Contractor or Fabricator of his responsibility to furnish
materials and workmanship in accordance with the Contract Documents.

H. Contractor or Fabricator shall cooperate with the testing laboratory in matters pertaining to the
Work.

I. Contractor to address deficiency and failed reports.

1.3 QUALITY ASSURANCE

A. Testing Agency Qualifications:
1. An NRTL, an NVLAP, or an independent agency with the experience and capability to

conduct testing and inspecting indicated, documented according to ASTM E329 and
ASTM E534; and with additional qualifications specified in individual Sections; and, where
required by authorities having jurisdiction, that is acceptable to authorities.
a. NRTL: A nationally recognized testing laboratory according to 29 CFR 1910.7.



LEAF Engineers  Palo Alto College Hydronic Piping Replacement 
PBK Project No. 230030   Alamo Colleges District 

Testing and Inspecting Services 
01 45 23  - 2  

b. NVLAP: A testing agency accredited according to NIST's National Voluntary
Laboratory Accreditation Program.

c. Testing agencies shall be insured against errors and omissions by a professional
liability insurance policy having a minimum limit of liability of $500,000.00.

B. Inspection and testing services the of testing agency shall be under the direction of a
Registered Engineer licensed in the State of Texas, charged with engineering managerial
responsibility, and having a minimum of five (5) years engineering experience in inspection and
testing of construction materials.

C. Concrete Inspectors: Inspecting personnel monitoring concrete Work shall be ACI certified
inspectors.

D. Structural Steel: Primary inspectors performing structural steel inspection shall be currently
certified AWS Certified Welding Inspectors (CWI), in accordance with the provisions of AWS
QCI, Standard and Guide for Qualification and Certification of Welding Inspectors.
1. Inspector may be supported by assistant inspectors who perform specific inspection

functions under the direct supervision of the Primary Inspector. Assistant inspectors shall
be currently certified AWS Certified Associate Welding Inspectors (CAWI). Work of
assistant inspectors shall be monitored daily by the inspector.

E. Testing Equipment: Equipment shall be calibrated at intervals not exceeding 12 months by
devices of accuracy traceable to the National Bureau of Standards.

F. Referenced Standards: Latest adopted edition of standards referenced apply to the Work. In
the event of conflict between the Contract Documents and referenced standards, the Contract
Documents shall govern. In case of conflict between Contract Documents and the Building
Code, the more stringent shall govern.

1.4 QUALITY CONTROL

A. Alamo Colleges District Responsibilities: Where quality control services are indicated as Alamo
Colleges District's responsibility, Alamo Colleges District will engage a qualified testing agency
to perform the services.
1. Alamo Colleges District will furnish Contractor with names, addresses, and telephone

numbers of testing agencies engaged and a description of types of testing and inspecting
they are engaged to perform.

2. Costs for retesting and reinspecting construction that replaces or is necessitated by Work
that failed to comply with the Contract Documents will be charged to Contractor, and the
Contract Sum will be adjusted by Change Order.

B. Contractor Responsibilities: Tests and inspections not explicitly assigned to Owner are
Contractor's responsibility. Perform additional quality control activities required to verify that the
Work complies with requirements, whether specified or not.
1. Refer to the individual specification sections for specific requirements.
2. Unless otherwise indicated, provide quality control services specified and those required

by authorities having jurisdiction. Perform quality control services required of Contractor
by authorities having jurisdiction, whether specified or not.

3. Where services are indicated as Contractor's responsibility, engage a qualified testing
agency to perform the quality control services. Contractor shall not employ same entity
engaged by Alamo Colleges District, unless agreed to in writing by Alamo Colleges
District.

4. Notify testing agencies at least 24 hours in advance of time when Work that requires
testing or inspecting will be performed.

5. Where quality control services are indicated as Contractor's responsibility, submit a
certified written report, in duplicate, of each quality control service.

6. Testing and inspecting requested by Contractor and not required by the Contract
Documents are Contractor's responsibility.

7. Submit additional copies of each written report directly to Authorities Having Jurisdiction
(AHJ), when they so direct.
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8. Associated Responsibilities and Services: Cooperate with agencies performing required
tests, inspections, and similar quality control services, and provide reasonable auxiliary
services as requested. Notify agency sufficiently in advance of operations to permit
assignment of personnel. Provide the following:
a. Provide access to the Work.
b. Deliver of samples to testing laboratory, without cost to Alamo Colleges District, in

adequate quantities of representative samples of materials that require testing and
inspecting. Assist agency in obtaining samples.

c. Advise laboratory and Engineer sufficiently in advance of construction operations to
allow laboratory to complete required inspections or tests and to assign personnel for
field inspection and testing as specified.

d. Provide facilities for storage and curing of concrete test samples on site for the first
24 hours and for subsequent field curing required by ASTM C31/C31M.

e. Incidental labor, facilities, and equipment necessary to assist laboratory personnel in
obtaining and handling samples at the site.

f. Preliminary design mix proposed for use for material mixes that require control by
testing agency.

g. Provide concrete mix designs in accordance with ACI 301 Section 3.9 made by an
independent testing laboratory or qualified concrete supplier. Where mix designs by
an independent testing laboratory are required, select and pay for laboratory.

h. Obtain required inspections or approvals of the building official. Inspection requests
and notifications required by building code are responsibility of the Contractor.

i. Provide current welder certificates for each welder employed.
j. Provide fabrication and erection inspection and testing of welds in accordance with

AWS D1.1/D1.1M, Chapter 6.
1) Use prequalification of welding procedures in executing the Work.

k. Security and protection for samples and for testing and inspecting equipment at
Project site.

9. Retesting/Reinspecting: Regardless of payment responsibility of the original tests or
inspections, provide quality control services, including retesting and reinspecting, for
construction that replaced Work failing to comply with the Contract Documents or Code
requirements.

C. Testing Agency Responsibilities: Cooperate with Engineer and Contractor in performance of
duties. Provide qualified personnel to perform required tests and inspections.
1. Notify Engineer and Contractor promptly of irregularities or deficiencies observed in the

Work during performance of its services.
2. Determine the location from which test samples will be taken and in which in-situ tests are

conducted.
3. Conduct and interpret tests and inspections and state in each report whether tested and

inspected Work complies with or deviates from requirements.
4. Submit a certified written report, in duplicate, of each test, inspection, and similar quality-

control service through Contractor.
5. Do not release, revoke, alter, or increase the Contract Document requirements or approve

or accept any portion of the Work.
6. Do not perform any duties of Contractor.

D. Coordination: Coordinate sequence of activities to accommodate required quality assurance
and quality control services with a minimum of delay and to avoid necessity of removing and
replacing construction to accommodate testing and inspecting.
1. Schedule times for tests, inspections, obtaining samples, and similar activities.

1.5 AUTHORITY AND DUTIES OF LABORATORY PERSONNEL

A. A representative of the testing laboratory, who has reviewed and is familiar with the project and
specifications, shall participate in preconstruction conferences. Representative shall coordinate
material testing and inspection requirements with Contractor and its subcontractors consistent
with the planned construction schedule. The laboratory representative shall attend conferences
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required or requested to address quality control issues.

B. Laboratory personnel shall inspect and test materials, assemblies, specimens, and Work
performed, including design mixes, methods and techniques and report the progress to the
Engineer.

C. If material or Work fails to meet requirements of Contract Documents, laboratory inspector shall
notify the N/A, Engineer, Engineers, supplier or subcontractor providing or preparing the
materials or Work being tested of such failure.

D. Laboratory personnel shall not perform the Work of Contractor or act as foremen or
superintendents. Work will be inspected as it progresses, but failure to detect defective Work or
materials shall not prevent later rejection when a defect is discovered.

E. Laboratory personnel are not authorized to revoke, alter, relax, enlarge, or release the
requirements of the Contract Documents or approve or accept portions of Work, except where
approval is specifically specified in the Specifications.

F. Comply with building code requirements for Special Inspections.

1.6 SUBMITTALS

A. Schedule of Tests and Inspections: Prepare a schedule of tests, inspections, and similar quality
control services required by the Contract Documents. Coordinate and submit concurrently with
Contractor's construction schedule. Update as the Work progresses.

B. Schedule of Tests and Inspections: Prepare in tabular form and include the following:
1. Specification Section number and title.
2. Entity responsible for performing tests and inspections.
3. Description of test and inspection.
4. Identification of applicable standards.
5. Identification of test and inspection methods.
6. Number of tests and inspections required.
7. Time schedule or time span for tests and inspections.
8. Requirements for obtaining samples.
9. Unique characteristics of each quality control service.

C. Test and Inspection Reports: Prepare and submit certified written reports specified. Include the
following:
1. Date of issue.
2. Project title and number.
3. Name, address, and telephone number of testing agency.
4. Dates and locations of samples and tests or inspections.
5. Names of individuals making tests and inspections.
6. Description of the Work and test and inspection method.
7. Identification of product and Specification Section.
8. Complete test or inspection data.
9. Test and inspection results and an interpretation of test results.
10. Record of temperature and weather conditions at time of sample taking and testing and

inspecting.
11. Comments or professional opinion on whether tested or inspected Work complies with the

Contract Document requirements.
12. Name and signature of laboratory inspector.
13. Recommendations on retesting and reinspecting.

D. Submit copies of reports of each inspection and test:
1. Alamo Colleges District, Program or Project Manager, Engineer, and each Engineer or

outside consultant regarding their particular phase of the project: One copy each.
2. N/A and Contractor: Two copies each.

E. In addition to furnishing a written report, notify N/A and Contractor verbally of uncorrected
conditions or failures to comply with requirements of the Contract Documents, and immediately
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fax and email corresponding report to the Engineer and Engineer.

F. At completion of each trade or branch of Work requiring inspecting and testing, submit a final
certificate attesting to satisfactory completion of Work and full compliance with requirements of
Contract Documents.

G. Submit copies of test results sealed by a Registered Engineer to Authorities Having Jurisdiction
(AHJ), as required.

1.7 TESTING LABORATORY GUIDELINES AND PROCEDURES

A. Technicians scheduled to perform specific testing services must be qualified to review and
perform other services that overlap, i.e. earthwork, foundation inspections, rebar inspection,
and concrete when scheduled concurrently at the site.

B. Technician time for services performed will be reimbursed at a regular time rate. Compensation
at the overtime rate will be considered for hours over eight hours spent at the site on a single
day, field testing services performed on a Saturday or Sunday, and field services performed on
a recognized holiday.

C. There shall be a three hour minimum for each scheduled testing service. Vehicle charges will
be included on a $25.00 per trip basis.

D. Cylinder pick up will be controlled by the technician performing test on a scheduled pick up day.
If there are no testing services scheduled, the cylinder pick up fee is $40.00 on week days and
$50.00 on weekends and holidays with no technician or vehicle charge.

E. Contractor shall bear the responsibility of scheduling the testing services. Contractor and
testing laboratory shall assume full responsibility to coordinate the testing services.
Cancellations or failed test shall be reimbursable to Alamo Colleges Districtr by the responsible
party for the cancellations or failure of a test or service.

PART 2 PRODUCTS

NOT USED

PART 3 EXECUTION

3.1 TEST AND INSPECTION LOG

A. Test and Inspection Log: Prepare a record of tests and inspections. Include the following:
1. Date test or inspection was conducted.
2. Description of the Work tested or inspected.
3. Date test or inspection results were transmitted to Engineer.
4. Identification of testing agency or special inspector conducting test or inspection
5. Deficiency log.

B. Maintain log at site. Post changes and revisions as they occur. Provide access to test and
inspection log for Engineer's reference during normal working hours.

3.2 TESTING AND INSPECTION SERVICES

A. Testing services shall include, but not be limited to those specified below or which are
necessary or required during course of construction to ascertain specification compliance and
which may be deemed necessary by Engineer, Engineer, or Alamo Colleges District to ensure
the quality of the Work.

B. Alamo Colleges District reserves the right to add to or delete any or all inspection and testing
specified, excluding testing required by the applicable building codes.

C. If conflicts arise between Drawings and Specifications, notify Engineer immediately. The most
stringent requirements shall dictate procedure.

3.3 REPAIR AND PROTECTION

A. On completion of testing, inspecting, sample taking, and similar services, repair damaged
construction and restore substrates and finishes.
1. Provide materials and comply with installation requirements specified in other

Specification Sections or matching existing substrates and finishes. Restore patched
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areas and extend restoration into adjoining areas with durable seams that are as invisible
as possible. Comply with the Contract Document requirements for cutting and patching in
Section 01 73 29 - Cutting and Patching.

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

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

END OF SECTION  01 45 23
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SECTION 01 50 00 - TEMPORARY FACILITIES AND CONTROLS

PART 1 GENERAL

1.1 RELATED SECTIONS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes: Requirements for temporary utilities, support facilities, and security and
protection facilities, including but not limited to:
1. Water service and distribution.
2. Sanitary facilities, including toilets, wash facilities, and drinking water facilities.
3. Heating and cooling facilities.
4. Ventilation.
5. Electric power service.
6. Lighting.
7. Waste disposal facilities.
8. Storage and fabrication sheds.
9. Lifts and hoists.
10. Construction aids and miscellaneous services and facilities.
11. Accessories necessary for a complete installation.

1.3 USE CHARGES

A. Installation and removal of, and use charges for, temporary facilities shall be included in the
Contract Sum unless otherwise indicated. Allow other entities to use temporary services and
facilities without cost, including, but not limited to, Owner's construction forces, Architect,
occupants of Project, testing agencies, and authorities having jurisdiction.

B. Water and Sewer Service: Pay sewer service use charges for water used and sewer usage by
all entities for construction operations.

C. Electric Power Service: Pay electric power service use charges for electricity used by all entities
for construction operations.

1.4 SUBMITTALS

A. Site Plan: Show temporary facilities, utility connections, staging areas, and construction
personnel parking areas.

B. Moisture Protection Plan: Describe procedures and controls for protecting materials and
construction from water absorption and damage.
1. Describe delivery, handling, and storage provisions for materials subject to water

absorption or water damage.
2. Indicate procedures for discarding water damaged materials, protocols for mitigating water

intrusion into completed Work, and replacing water damaged work.
3. Indicate sequencing of Work that requires water, such as sprayed fire resistive materials,

plastering, and tile grinding, and describe plans for dealing with water from these
operations. Show procedures for verifying that wet construction has dried sufficiently to
permit installation of finish materials.

C. Dust and HVAC Control Plan: Submit coordination drawing and narrative that indicates the dust
and HVAC control measures proposed for use, proposed locations, and proposed time frame
for their operation. Identify further options if proposed measures are later determined to be
inadequate. Include the following:

1.5 QUALITY ASSURANCE

A. Regulatory Requirements:
1. Accessible Temporary Egress: Comply with applicable provisions in ADA Standards, ICC

A117.1-2009, and 2012 Texas Accessibility Standards (2012 TAS).
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B. Electric Service: Comply with NECA, NEMA, and UL standards and regulations for temporary
electric service. Install service to comply with NFPA 70-2017.

C. Tests and Inspections: Arrange for authorities having jurisdiction to test and inspect each
temporary utility before use. Obtain required certifications and permits.

1.6 PROJECT CONDITIONS

A. Temporary Use of Permanent Facilities: Engage Installer of each permanent service to assume
responsibility for operation, maintenance, and protection of each permanent service during its
use as a construction facility before Alamo Colleges District's acceptance, regardless of
previously assigned responsibilities.

PART 2 PRODUCTS

2.1 MATERIALS

A. Provide new materials. Undamaged, previously used materials in serviceable condition may be
used if approved by Architect. Provide materials suitable for intended use.

B. Chain Link Fencing: Minimum 2 inch (50 mm), 0.148 inch (3.8 mm) thick, galvanized steel,
chain link fabric fencing; minimum 6 feet (1.8 m) high with galvanized steel pipe posts;
minimum 2-3/8 inch (60 mm) OD line posts and 2-7/8 inch (73 mm) OD corner and pull posts.

C. Polyethylene Sheet: Reinforced, fire-resistive sheet, 10 mils (0.25 mm) minimum thickness,
with flame spread rating of 15 or less per ASTM E84.

D. Dust Control Adhesive Surface Walk off Mats: Provide mats minimum 36 inches by 60 inches
(914 mm by 1624 mm).

E. Insulation: Unfaced mineral fiber blanket, manufactured from glass, slag wool, or rock wool;
with maximum flame spread and smoke developed indexes of 25 and 50, respectively.

F. Lumber and Plywood: Comply with requirements in Section 06 10 00 - Rough Carpentry.

G. Gypsum Board: Minimum 1/2 inch (12.7 mm) thick by 48 inches (1219 mm) wide by maximum
available lengths; Type X or Type C panels with tapered edges. Comply with Section 09 21 16 -
Gypsum Board Assemblies .

H. Paint: Comply with requirements in Section 09 90 00 - Painting and Coating.

I. Tarpaulins: Fire resistive labeled with flame-spread rating of 15 or less.

J. Water: Potable.

2.2 TEMPORARY FACILITIES

A. Storage and Fabrication Sheds: Provide sheds sized, furnished, and equipped to accommodate
materials and equipment for construction operations. Store combustible materials apart from
building.

2.3 EQUIPMENT

A. Fire Extinguishers: Portable, UL rated; with class and extinguishing agent as required by
locations and classes of fire exposures.

B. Drinking Water: Containerized, tap dispenser, bottled water drinking water units, including
paper cup supply. Where power is accessible, provide electric water coolers to maintain
dispensed water temperature at 45 degrees F to 55 degrees F (7.2 degrees C to
12.7 degrees C).

C. Electrical Outlets: Properly configured, NEMA polarized outlets to prevent insertion of 110V to
120V plugs into higher voltage outlets; equipped with ground-fault circuit interrupters, reset
button, and pilot light.

D. Power Distribution System Circuits: Where permitted and overhead and exposed for
surveillance, wiring circuits, not exceeding 125V AC, 20 A rating, and lighting circuits may be
non-metallic sheathed cable.
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PART 3 EXECUTION

3.1 INSTALLATION

A. Locate facilities where they will serve project adequately and result in minimum interference
with performance of the Work. Relocate and modify facilities as required by progress of the
Work.
1. Locate facilities to limit site disturbance as specified in Section 01 10 00 - Summary.

B. Provide each facility ready for use when needed to avoid delay. Do not remove until facilities
are no longer needed or are replaced by authorized use of completed permanent facilities.

3.2 TEMPORARY UTILITY INSTALLATION

A. Install temporary service. Arrange with utility company, Alamo Colleges District, and existing
users for time when service can be interrupted, if necessary, to make connections for
temporary services.

B. Sewers and Drainage: Provide temporary utilities to remove effluent lawfully.

C. Water Service: Install water service and distribution piping in sizes and pressures adequate for
construction.

D. Sanitary Facilities: Provide temporary toilets, wash facilities, and drinking water for use of
construction personnel. Comply with requirements of authorities having jurisdiction for type,
number, location, operation, and maintenance of fixtures and facilities.
1. Disposable Supplies: Provide toilet tissue, paper towels, paper cups, and similar

disposable materials for each facility. Maintain adequate supply. Provide covered waste
containers for disposal of used material.

2. Wash Facilities: Install wash facilities supplied with potable water at convenient locations
for personnel who handle materials that require wash up. Dispose of drainage properly.
Supply cleaning compounds appropriate for each type of material handled. Provide safety
showers, eyewash fountains, and similar facilities for convenience, safety, and sanitation
of personnel.

E. Heating and Cooling: Provide temporary heating and cooling required by construction activities
for curing or drying of completed installations or for protecting installed construction from
adverse effects of low temperatures or high humidity. Select equipment that will not have a
harmful effect on completed installations or elements being installed.

F. Ventilation and Humidity Control: Provide temporary ventilation required by construction
activities for curing or drying of completed installations or for protecting installed construction
from adverse effects of high humidity. Select equipment that will not have a harmful effect on
completed installations or elements being installed. Coordinate ventilation requirements to
produce ambient condition required and minimize energy consumption.
1. Provide dehumidification systems when required to reduce substrate moisture levels to

level required to allow installation or application of finishes.

G. Electric Power Service: Provide electric power service and distribution system of sufficient size,
capacity, and power characteristics required for construction operations. Install electric power
service underground unless otherwise indicated.
1. Electric Distribution: Provide receptacle outlets adequate for connection of power tools

and equipment.
a. Provide waterproof connectors to connect separate lengths of electrical power cords

if single lengths will not reach areas where construction activities are in progress. Do
not exceed safe length voltage ratio.

b. Provide warning signs at power outlets other than 110 to 120V.
c. Provide metal conduit, tubing, or metallic cable for wiring exposed to possible

damage. Provide rigid steel conduits for wiring exposed on grades, floors, decks, or
traffic areas.

d. Provide metal conduit enclosures or boxes for wiring devices.
e. Provide 4 gang outlets, spaced so 100 foot (30 m) extension cord can reach each

area for power hand tools and task lighting. Provide a separate 125V AC, 20A circuit
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for each outlet.

H. Lighting: Provide temporary lighting with local switching that provides adequate illumination for
construction operations, observations, inspections, and traffic conditions.
1. Install and operate temporary lighting that fulfills security and protection requirements

without operating entire system.

3.3 SUPPORT FACILITIES INSTALLATION

A. Temporary offices, shops, and sheds located within construction area or within 30 feet (9 m) of
building lines shall be of non-combustible construction according to ASTM E136. Comply with
NFPA 241.
1. Maintain support facilities until Engineer schedules Substantial Completion inspection.

Remove before Substantial Completion. Personnel remaining after Substantial
Completion will be permitted to use permanent facilities, under conditions acceptable to
Alamo Colleges District.

B. Temporary Use of Permanent Roads and Paved Areas: Locate temporary roads and paved
areas in same location as permanent roads and paved areas. Construct and maintain
temporary roads and paved areas adequate for construction operations. Extend temporary
roads and paved areas, within construction limits indicated, as necessary for construction
operations.
1. Coordinate elevations of temporary roads and paved areas with permanent roads and

paved areas.
2. Prepare subgrade and install subbase and base for temporary roads and paved areas

according to Section 31 20 00 - Earth Moving.
3. Recondition base after temporary use, including removing contaminated material,

regrading, proofrolling, compacting, and testing.
4. Delay installation of final course of permanent pavement until immediately before

Substantial Completion.

C. Traffic Controls: Comply with requirements of authorities having jurisdiction.
1. Maintain access for fire-fighting equipment and access to fire hydrants.

D. Parking: Provide temporary parking areas for construction personnel.

E. Dewatering Facilities and Drains: Comply with requirements of authorities having jurisdiction.
Maintain Project site, excavations, and construction free of water.
1. Dispose of rainwater in a lawful manner that will not result in flooding Project or adjoining

properties or endanger permanent Work or temporary facilities.

F. Waste Disposal Facilities: Provide waste collection containers in sizes adequate to handle
waste from construction operations. Comply with requirements of authorities having jurisdiction.
Comply with progress cleaning requirements in Section 01 73 00 - Execution .

G. Lifts and Hoists: Provide facilities necessary for hoisting materials and personnel.
1. Truck cranes and similar devices used for hoisting materials are considered "tools and

equipment" and not temporary facilities.

H. Temporary Use of Permanent Elevators: Use of new elevators for construction traffic will be
permitted, provided elevators are protected and finishes restored to new condition at time of
Substantial Completion.

3.4 SECURITY AND PROTECTION FACILITIES INSTALLATION

3.5 MOISTURE AND MOLD CONTROL

3.6 OPERATION, TERMINATION, AND REMOVAL

A. Supervision: Enforce strict discipline in use of temporary facilities. To minimize waste and
abuse, limit availability of temporary facilities to essential and intended uses.

B. Maintenance: Maintain facilities in good operating condition until removal.
1. Maintain operation of temporary enclosures, heating, cooling, humidity control, ventilation,

and similar facilities on a 24 hour basis where required to achieve indicated results and to
avoid possibility of damage.
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C. Temporary Facility Changeover: Do not change over from using temporary security and
protection facilities to permanent facilities until Substantial Completion unless otherwise
required and approved by Owner and Architect.

D. Termination and Removal: Remove each temporary facility when need for its service has
ended, when it has been replaced by authorized use of a permanent facility, or no later than
Substantial Completion. Complete or, if necessary, restore permanent construction that may
have been delayed because of interference with temporary facility. Repair damaged Work,
clean exposed surfaces, and replace construction that cannot be satisfactorily repaired.
1. Materials and facilities that constitute temporary facilities are property of Contractor.

Owner reserves right to take possession of Project identification signs.
2. At Substantial Completion, repair, renovate, and clean permanent facilities used during

construction period. Comply with final cleaning requirements specified in Section 01 77 00
- Closeout Procedures.

END OF SECTION  01 50 00
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SECTION 01 55 00 - VEHICULAR ACCESS AND PARKING

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Access roads.

B. Parking.

C. Existing pavements and parking areas.

D. Permanent pavements and parking facilities.

1.2 RELATED REQUIREMENTS

A. Section 01 10 00 - Summary:  For access to site, work sequence, and occupancy.

B. Section 31 22 00 - Grading:  Specifications for earthwork and paving bases.

PART 2  PRODUCTS

2.1 MATERIALS

A. Temporary Construction:  Contractor's option.

PART 3  EXECUTION

3.1 PREPARATION

A. Clear areas, provide surface and storm drainage of road, parking, area premises, and adjacent
areas.

3.2 ACCESS ROADS

A. Tracked vehicles not allowed on paved areas.

B. Construct new temporary all-weather access roads from public thoroughfares to serve
construction area, of a width and load bearing capacity to provide unimpeded traffic for
construction purposes.

C. Construct temporary bridges and culverts to span low areas and allow unimpeded drainage.

D. Extend and relocate as work progress requires, provide detours as necessary for unimpeded
traffic flow.

E. Location as indicated.

F. Provide unimpeded access for emergency vehicles.  Maintain 20 foot (6 m) width driveways
with turning space between and around combustible materials.

G. Provide and maintain access to fire hydrants free of obstructions.

3.3 PARKING

A. Use of existing parking facilities by construction personnel is not permitted.

B. Use of new parking facilities by construction personnel is not permitted.

C. Arrange for temporary parking areas to accommodate use of construction personnel.

END OF SECTION  01 55 00
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SECTION 01 56 00 - TEMPORARY BARRIERS AND ENCLOSURES

PART 1 GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SECTION INCLUDES

A. Temporary jobsite protection including the following:
1. Temporary floor and wall protection.
2. Door jamb protection.
3. Small project floor and wall protection.
4. Seaming tape for floor protection.
5. Recyclable, portable jobsite trash containers.

1.3 RELATED SECTIONS

A. Section 03 30 00 “Cast-In-Place Concrete”.

B. Division 08 Openings.

1.4 SUBMITTALS

A. Submit under provisions of Section 01 33 00 - Submittal Procedures.

B. Product Data: Manufacturer's data sheets on each product to be used, including:
1. Preparation instructions and recommendations.
2. Storage and handling requirements and recommendations.
3. Installation methods.

1.5 QUALITY ASSURANCE

A. Manufacturer: Minimum Five (5) years’ experience manufacturing similar products.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Deliver and store products in manufacturer's unopened packaging bearing the brand name and
manufacturer's identification until ready for installation.

B. Handle materials to avoid damage.

PART 2 PRODUCTS

2.1 MANUFACTURERS

A. Specifications are based on products of manufacturers named as the Basis of Design.
Manufacturers listed whose products meet or exceed the specifications are approved for use on
the Project. Other manufacturers must have a minimum of five (5) years experience
manufacturing products meeting or exceeding the specifications and comply with Division 01
requirements regarding substitutions to be considered.
1. Ram Board.
2. Surface Shields.
3. Trimaco, Inc.

2.2 TEMPORARY FLOOR AND WALL PROTECTION

A. Temporary protection board shall comply with the following requirements, as necessary for the
use.
1. Materials:
2. Fold lines allowing corner, horizontal and vertical wall protection.

a. Wall guard fold lines at 4 inches (101 mm), 8 inches (203 mm) and 12 inches
(305 mm) from edge of board.

3. Allow protected substrates and finishes to cure while being protected.
4. Protection against water, paint, mud, and more.

B. Basis of Design:
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1. Products as manufactured by Ram Board.
a. Heavy Duty Temporary and Reusable Floor and Wall Protection: Ram Board Model

#RB 38-100.
b. Pre-Taped Board: Ram Board Plus Model #RB PLUS 38-100.
c. Reusable Protection for Small Projects: Ram Board Home Edition

Model #RBHE 36-50.
d. Painter’s Board: Ram Board Painter’s Board Model #20RB 35-50.

2.3 DOOR JAMB PROTECTION

A. Door Jamb Protection: Heavy-duty flexible re-usable door jamb protection.
1. Materials: Recycled and recyclable materials.
2. Door Jamb Sizes: Fits 4 inches – 9 inches (102 mm – 229 mm).
3. Basis of Design: Model # RBJP 60 or RBJP 36 Ram Jamb.

2.4 SEAMING AND EDGE TAPES FOR FLOOR PROTECTION

A. Seaming Tape: Used to cover Ram Board seams.
1. Backing: Unique kraft backing tears easily and creates an extremely durable, smooth

finish.
2. Basis of Design: Ram Board Model #RT 3-164.

B. Vapor-Cure Tape: Used to cover Ram Board seams which prevents tape lines.
1. Performance: Allows vapors and moisture to escape from concrete, glue down floors,

stained floors, epoxy floors, refinished floors, vinyl composition tile, and most other floor
types.

2. Basis of Design: Ram Board Model #RB VCT 3-108

C. Edge Tape: Used to secure Ram Board Temporary Floor Protection edges to flooring or wall
surfaces.
1. Performance: Easy Release, low tack tape for up to 14 days. Grips tightly to Ram Board

while easy release on flooring surfaces up to 14 days.
2. Basis of Design: Ram Board Model #RB ET 2.5-180.

2.5 PORTABLE JOBSITE TRASH CONTAINERS

A. Portable Jobsite Trash Containers: Portable, reusable jobsite trash container.
1. Fits Trash Bags: 42 gal – 50 gal (159 to 189 L).
2. Quick self-locking assembly, no tape required.
3. Basis of Design: Ram Board Trash Box Model # RBTB 16-36.

PART 3 EXECUTION

3.1 EXAMINATION

A. Examine substrates for compliance with requirements for installation. Proceed with installation
or protection products only after unsatisfactory conditions have been corrected.

B. Do not begin protection installation until substrates have been properly prepared.

C. If substrate preparation is the responsibility of another installer, notify Engineer of unsatisfactory
preparation before proceeding.

3.2 INSTALLATION

A. Install protection products in accordance with manufacture's written instructions and approved
submittals.

3.3 PROTECTION

A. Protection installed products may be left in place until completion of project or adjacent work.

END OF SECTION  01 56 00
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SECTION 01 57 13 - TEMPORARY EROSION AND SEDIMENT CONTROL

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Prevention of erosion due to construction activities.

B. Prevention of sedimentation of waterways, open drainage ways, and storm and sanitary sewers
due to construction activities.

C. Restoration of areas eroded due to insufficient preventive measures.

D. Performance bond.

E. Compensation of Alamo Colleges District for fines levied by authorities having jurisdiction due
to non-compliance by Contractor.

1.2 RELATED SECTIONS

A. Section 32 11 23 - Aggregate Base Courses:  Temporary and permanent roadways.

1.3 REFERENCE STANDARDS

A. ASTM D4355/D4355M - Standard Test Method for Deterioration of Geotextiles by Exposure to
Light, Moisture, and Heat in a Xenon Arc-Type Apparatus; 2021.

B. ASTM D4491/D4491M - Standard Test Methods for Water Permeability of Geotextiles by
Permittivity; 2021.

C. ASTM D4533/D4533M - Standard Test Method for Trapezoid Tearing Strength of Geotextiles;
2015 (Reapproved 2023).

D. ASTM D4632/D4632M - Standard Test Method for Grab Breaking Load and Elongation of
Geotextiles; 2015a.

E. ASTM D4751 - Standard Test Methods for Determining Apparent Opening Size of a Geotextile;
2021.

F. ASTM D4873/D4873M - Standard Guide for Identification, Storage, and Handling of
Geosynthetic Rolls and Samples; 2017 (Reapproved 2021).

1.4 PERFORMANCE REQUIREMENTS

A. Develop and follow an Erosion and Sedimentation Prevention Plan and submit periodic
inspection reports.

B. Do not begin clearing, grading, or other work involving disturbance of ground surface cover until
applicable permits have been obtained; furnish all documentation required to obtain applicable
permits.

C. Provide to Alamo Colleges District a Performance Bond covering erosion and sedimentation
preventive measures only, in an amount equal to 100 percent of the cost of erosion and
sedimentation control work.

D. Timing:  Put preventive measures in place as soon as possible after disturbance of surface
cover and before precipitation occurs.

E. Storm Water Runoff:  Control increased storm water runoff due to disturbance of surface cover
due to construction activities for this project.
1. Prevent runoff into storm and sanitary sewer systems, including open drainage channels,

in excess of actual capacity or amount allowed by authorities having jurisdiction,
whichever is less.

2. Anticipate runoff volume due to the most extreme short term and 24-hour rainfall events
that might occur in 25 years.

F. Erosion On Site:  Minimize wind, water, and vehicular erosion of soil on project site due to
construction activities for this project.
1. Control movement of sediment and soil from temporary stockpiles of soil.
2. Prevent development of ruts due to equipment and vehicular traffic.
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3. If erosion occurs due to non-compliance with these requirements, restore eroded areas at
no cost to Alamo Colleges District.

G. Erosion Off Site:  Prevent erosion of soil and deposition of sediment on other properties caused
by water leaving the project site due to construction activities for this project.
1. Prevent windblown soil from leaving the project site.
2. Prevent tracking of mud onto public roads outside site.
3. Prevent mud and sediment from flowing onto sidewalks and pavements.
4. If erosion occurs due to non-compliance with these requirements, restore eroded areas at

no cost to Alamo Colleges District.

H. Sedimentation of Waterways On Site:  Prevent sedimentation of waterways on the project site,
including rivers, streams, lakes, ponds, open drainage ways, storm sewers, and sanitary
sewers.
1. If sedimentation occurs, install or correct preventive measures immediately at no cost to

Alamo Colleges District; remove deposited sediments; comply with requirements of
authorities having jurisdiction.

2. If sediment basins are used as temporary preventive measures, pump dry and remove
deposited sediment after each storm.

I. Sedimentation of Waterways Off Site:  Prevent sedimentation of waterways off the project site,
including rivers, streams, lakes, ponds, open drainage ways, storm sewers, and sanitary
sewers.
1. If sedimentation occurs, install or correct preventive measures immediately at no cost to

Alamo Colleges District; remove deposited sediments; comply with requirements of
authorities having jurisdiction.

J. Open Water:  Prevent standing water that could become stagnant.

K. Maintenance:  Maintain temporary preventive measures until permanent measures have been
established.

1.5 SUBMITTALS

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

B. Erosion and Sedimentation Control Plan:
1. Include:

a. Site plan identifying soils and vegetation, existing erosion problems, and areas
vulnerable to erosion due to topography, soils, vegetation, or drainage.

b. Site plan showing grading; new improvements; temporary roads, traffic accesses, and
other temporary construction; and proposed preventive measures.

c. Where extensive areas of soil will be disturbed, include storm water flow and volume
calculations, soil loss predictions, and proposed preventive measures.

d. Schedule of temporary preventive measures, in relation to ground disturbing
activities.

e. Other information required by law.
f. Format required by law is acceptable, provided any additional information specified is

also included.
2. Obtain the approval of the Plan by authorities having jurisdiction.
3. Obtain the approval of the Plan by Alamo Colleges District.

C. Certificate:  Mill certificate for silt fence fabric attesting that fabric and factory seams comply
with specified requirements, signed by legally authorized official of manufacturer; indicate
actual minimum average roll values; identify fabric by roll identification numbers.

D. Inspection Reports:  Submit report of each inspection; identify each preventive measure,
indicate condition, and specify maintenance or repair required and accomplished.
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PART 2  PRODUCTS

2.1 MATERIALS

A. Grass Seed For Temporary Cover:  Select a species appropriate to climate, planting season,
and intended purpose.  If same area will later be planted with permanent vegetation, do not use
species known to be excessively competitive or prone to volunteer in subsequent seasons.

B. Silt Fence Fabric:  Polypropylene geotextile resistant to common soil chemicals, mildew, and
insects; non-biodegradable; in longest lengths possible; fabric including seams with the
following minimum average roll lengths:
1. Average Opening Size:  30 U.S. Std. Sieve (0.600 mm), maximum, when tested in

accordance with ASTM D4751.
2. Permittivity:  0.05 sec^-1, minimum, when tested in accordance with ASTM

D4491/D4491M.
3. Ultraviolet Resistance:  Retaining at least 70 percent of tensile strength, when tested in

accordance with ASTM D4355/D4355M after 500 hours exposure.
4. Tensile Strength:  100 pounds-force (450 N), minimum, in cross-machine direction; 124

pounds-force (550 N),  minimum, in machine direction; when tested in accordance with
ASTM D4632/D4632M.

5. Elongation:  15 to 30 percent, when tested in accordance with ASTM D4632/D4632M.
6. Tear Strength:  55 pounds-force (245 N), minimum, when tested in accordance with ASTM

D4533/D4533M.
7. Color:  Manufacturer's standard, with embedment and fastener lines preprinted.

C. Silt Fence Posts:  One of the following, minimum 5 feet (1500 mm) long:

D. Gravel:  See Section 32 11 23 for aggregate.

PART 3  EXECUTION

3.1 EXAMINATION

A. Examine site and identify existing features that contribute to erosion resistance; maintain such
existing features to greatest extent possible.

3.2 PREPARATION

A. Schedule work so that soil surfaces are left exposed for the minimum amount of time.

3.3 SCOPE OF PREVENTIVE MEASURES

A. In all cases, if permanent erosion resistant measures have been installed temporary preventive
measures are not required.

B. Construction Entrances:  Traffic-bearing aggregate surface.
1. Width:  As required; 20 feet (7 m), minimum.
2. Length:  50 feet (16 m), minimum.
3. Provide at each construction entrance from public right-of-way.
4. Where necessary to prevent tracking of mud onto right-of-way, provide wheel washing

area out of direct traffic lane, with drain into sediment trap or basin.

C. Linear Sediment Barriers:  Made of silt fences.
1. Provide linear sediment barriers:

a. Along downhill perimeter edge of disturbed areas, including soil stockpiles.
2. Space sediment barriers with the following maximum slope length upslope from barrier:

a. Slope of Less Than 2 Percent:  100 feet (30 m)..
b. Slope Between 2 and 5 Percent:  75 feet (23 m).
c. Slope Between 5 and 10 Percent:  50 feet (15 m).
d. Slope Between 10 and 20 Percent:  25 feet (7.5 m).
e. Slope Over 20 Percent:  15 feet (4.5 m).

D. Storm Drain Curb Inlet Sediment Trap:  Protect each curb inlet using one of the following
measures:
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1. Filter fabric wrapped around hollow concrete blocks blocking entire inlet face area; use
one piece of fabric wrapped at least 1-1/2 times around concrete blocks and secured to
prevent dislodging; orient cores of blocks so runoff passes into inlet.

2. Straw bale row blocking entire inlet face area; anchor into pavement.

E. Storm Drain Drop Inlet Sediment Traps:  As detailed on drawings.

F. Temporary Splash Pads:  Stone aggregate over filter fabric; size to suit application; provide at
downspout outlets and storm water outlets.

G. Soil Stockpiles:  Protect using one of the following measures:
1. Cover with polyethylene film, secured by placing soil on outer edges.
2. Cover with mulch at least 4 inches (100 mm) thickness of pine needles, sawdust, bark,

wood chips, or shredded leaves, or 6 inches (150 mm) of straw or hay.

H. Mulching:  Use only for areas that may be subjected to erosion for less than 6 months.

I. Temporary Seeding:  Use where temporary vegetated cover is required.

3.4 INSTALLATION

A. Traffic-Bearing Aggregate Surface:
1. Excavate minimum of 6 inches (150 mm).
2. Place geotextile fabric full width and length, with minimum 12 inch (300 mm) overlap at

joints.
3. Place and compact at least 6 inches (150 mm) of 1 1/2 to 3 1/2 inch (40 to 90 mm)

diameter stone.

B. Silt Fences:
1. Store and handle fabric in accordance with ASTM D4873/D4873M.
2. Where slope gradient is less than 3:1 or barriers will be in place less than 6 months, use

nominal 16 inch (405 mm) high barriers with minimum 36 inch (905 mm) long posts
spaced at 6 feet (1830 mm) maximum, with fabric embedded at least 4 inches (100 mm)
in ground.

3. Where slope gradient is steeper than 3:1 or barriers will be in place over 6 months, use
nominal 28 inch (710 mm) high barriers, minimum 48 inch (1220 mm) long posts spaced
at 6 feet (1830 mm) maximum, with fabric embedded at least 6 inches (150 mm) in
ground.

4. Where slope gradient is steeper than 3:1 and vertical height of slope between barriers is
more than 20 feet (6 m), use nominal 32 inch (810 mm) high barriers with woven wire
reinforcement and steel posts spaced at 4 feet (1220 mm) maximum, with fabric
embedded at least 6 inches (150 mm) in ground.

5. Install with top of fabric at nominal height and embedment as specified.
6. Do not splice fabric width; minimize splices in fabric length; splice at post only, overlapping

at least 18 inches (460 mm), with extra post.
7. Wherever runoff will flow around end of barrier or over the top, provide temporary splash

pad or other outlet protection; at such outlets in the run of the barrier, make barrier not
more than 12 inches (300 mm) high with post spacing not more than 4 feet (1220 mm).

C. Temporary Seeding:
1. When hydraulic seeder is used, seedbed preparation is not required.
2. When surface soil has been sealed by rainfall or consists of smooth undisturbed cut

slopes, and conventional or manual seeding is to be used, prepare seedbed by scarifying
sufficiently to allow seed to lodge and germinate.

3. If temporary mulching was used on planting area but not removed, apply nitrogen fertilizer
at 1 pound per 1000 sq ft (0.5 kg per 100 sq m).

4. On soils of very low fertility, apply 10-10-10 fertilizer at rate of 12 to 16 pounds per 1000
sq ft (6 to 8 kg per 100 sq m).

5. Incorporate fertilizer into soil before seeding.
6. Apply seed uniformly; if using drill or cultipacker seeders place seed 1/2 to 1 inch (12 to

25 mm) deep.
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7. Irrigate as required to thoroughly wet soil to depth that will ensure germination, without
causing runoff or erosion.

8. Repeat irrigation as required until grass is established.

3.5 MAINTENANCE

A. Inspect preventive measures weekly, within 24 hours after the end of any storm that produces
0.5 inches (13 mm) or more rainfall at the project site, and daily during prolonged rainfall.

B. Repair deficiencies immediately.

C. Silt Fences:
1. Promptly replace fabric that deteriorates unless need for fence has passed.
2. Remove silt deposits that exceed one-third of the height of the fence.
3. Repair fences that are undercut by runoff or otherwise damaged, whether by runoff or

other causes.

D. Clean out temporary sediment control structures weekly and relocate soil on site.

E. Place sediment in appropriate locations on site; do not remove from site.

3.6 CLEAN UP

A. Remove temporary measures after permanent measures have been installed, unless permitted
to remain by Engineer.

B. Clean out temporary sediment control structures that are to remain as permanent measures.

C. Where removal of temporary measures would leave exposed soil, shape surface to an
acceptable grade and finish to match adjacent ground surfaces.

END OF SECTION  01 57 13
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SECTION 01 57 15 - INTEGRATED PEST MANAGEMENT

PART 1 GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section includes requirements including but not limited to:
1. Indoor populations of rodents, insects (including termites), arachnids, and arthropods.
2. Outdoor populations of potentially indoor-infesting species within property boundaries.
3. Nests of stinging insects within 20 feet of the building and within the property boundaries.
4. Pest populations that are incidental invaders inside the building, including but not limited

to:
a. Birds, bats, snakes, and vertebrates other than commensal rodents.
b. Pests that primarily feed on outdoor vegetation.

5. Initial building and site inspection.
6. Development of an Integrated Pest Management (IPM) Plan for building, site, and local

ecosystems.
7. Implementation of IPM Plan.
8. Documentation of IPM services.

1.3 DEFINITIONS

A. Definitions: Defined in ASTM E2114.

B. Action Threshold:
1. The level at which action is initiated determined by an acceptable threshold of pests that

can be tolerated:
a. The action threshold reflects the pest management objective for the site. The

presence of some pests does not necessarily require action. When pest populations
exceed established action thresholds, action is taken.

C. Biological Control: The use of living organisms such as parasites, predators, or pathogens to
maintain pest populations.

D. Cultural Control: The manipulations of site ecosystem that make it less friendly to the
establishment and proliferation of pest populations.

E. Exclusion: The practice of structural and procedural modifications to reduce access used by
pests.

F. Integrated Pest Management (IPM): An approach to pest management that uses current,
comprehensive information on the life cycles of pests and interactions with the environment to
identify and implement effective methods of pest control with the least possible hazard to
people, property, and the environment.

G. Mechanical Control: The use of one or more physical components of the environment, such as
temperature, humidity, or light, to the detriment of the pest.

H. Phenology: The annual cycles of plants and animals and their response to seasonal changes in
the environment.

1.4 SUBMITTALS

A. Integrated Pest Management (IPM) Plan:
1. Minimum ten (10) days prior to pre-construction meeting, submit an IPM Plan including,

but not limited to, the following:
a. Verify key pests and action thresholds for each key pest appropriate to Project, local

ecosystem, and climate.
b. Proposed IPM strategies:
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1) For each key pest, submit an appropriate strategy for the building, site, and local
ecosystems. Indicate strategies for inspection, prevention, and response to
identified pest problems:
(a) Inspection: Describe methods and procedures for identifying sites of pest

harborage and access, and for objective assessments of pest population
levels throughout the term of the Contract.

(b) Prevention: Describe recommended methods and procedures for
prevention of pest harborage and access.

(c) Response: Indicate prioritization of strategies including utilization of
nonchemical controls and lesser risk options before resorting to chemical
control and actions with greater risk factors.

2. For proposed materials and equipment, provide brand names of pesticide application
equipment, rodent bait boxes, insect and rodent trapping devices, pest monitoring
devices, pest detection equipment, and pest control devices or equipment that may be
used to provide service:
a. Commercial Pesticide Applicator certificates or licenses: Submit photocopies of

Commercial Pesticide Applicator certificates or licenses issued by the State of
California for each applicator performing onsite services.

b. Pesticides:
1) Submit:

(a) Product data indicating conformance to U.S. National Organics Program
(NOP) Final Rule list.

(b) Current EPA registered label.
(c) Material Safety Data Sheet (MSDS). Current prepared MSDS (updated

within the previous five [5] years) including responses to Sections 1 through
16 in accordance with ANSI Z400.1:
(1) Section 11: Toxicological Information. Include data used to determine

the hazards cited in Section 3. Identify acute data, carcinogenicity,
reproductive effects, and target organ effects.

(2) Section 12: Ecological Information. Include data regarding
environmental impacts in the event of an accidental release.

(3) Section 13: Disposal Considerations. Include data regarding the
proper disposal of the chemical. Indicate whether or not the product is
considered to be "hazardous waste" according the US EPA Hazardous
Waste Regulations 40 CFR 261.

(4) Section 14: Transportation Information. Identify hazard class for
shipping.

(5) Section 15: Regulatory Information. Identify federal, state, and local
regulations applicable to the material.

3. Service schedule:
a. Submit service schedule that includes weekly or monthly frequency of applications,

specific day(s) of the week, and approximate duration of each application:
1) Commencement of service: Start of construction.

4. Revise and resubmit Plan as required by Alamo Colleges District. Approval of IPM Plan
does not relieve Contractor of responsibility for compliance with applicable environmental
regulations.

B. Baseline IPM Reports:
1. Prior to commencement of IPM Plan, submit the following:

a. Initial building inspection report: Conduct site visit to verify the pest control needs of
each location and identify problem areas and necessary equipment, structural
features, or management practices that contribute to pest infestations. Submit report
summarizing observations. Indicate proposed revisions, if any, to approved IPM Plan
necessary based upon results of the initial building inspection.

b. Summary of conventional pest management controls for key pests: Submit summary
of conventional pest management materials and methods applicable to site and
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building for key pests. Include each type of pesticide, application rates, estimated
annual quantity required, and environmental issues of concern.

C. Operations and Maintenance Manual:
1. Submit instructions for operations and maintenance procedures associated with IPM

services:
a. Include overview of potential pest problems, conventional practices and

environmental impacts, and IPM practices and environmental impacts.
b. Coordinate with landscaping maintenance program.
c. Coordinate with building cleaning and routine maintenance programs.

D. Field Quality Control Documentation:
1. Submit the following:

a. IPM inspection reports.
b. IPM deficiency reports.
c. IPM log book.

1.5 QUALITY ASSURANCE

A. Regulatory Requirements:
1. Provide pesticides registered with U.S. Environmental Protection Agency (EPA) and

acceptable to local jurisdictions.

B. Pest Controller Qualifications:
1. Firm having a minimum of five (5) years of documented experience in performing pest

control services, specifying who is certified as Commercial Pesticide Applicators in the
category of Industrial, Institutional, Structural, and Health Related Pest Control, and who
employs Certified Pesticide Applicators. Uncertified applicators working under the
supervision of a Certified Applicator are not permitted to provide services.

2. IPM Star certification:
a. IPM Star Service Provider in accordance with the IPM Institute of North America's

certification program.

C. Prohibited Pesticides:
1. Do not apply pesticides that are not included in the approved IPM Plan or approved in

writing by Alamo Colleges District:
a. Notification: Notify Alamo Colleges District a minimum of 72 hours prior to application

of pesticides. Exceptions may be made for applications made for emergencies, where
an imminent threat to health exists (i.e., stinging insects). For emergency
applications, make notification as soon as practical.

D. Pre-construction Meeting: Conduct meeting with Alamo Colleges District, Engineer, and
subcontractors to discuss the proposed IPM Plan and to develop mutual understanding relative
to details of environmental protection.

E. Coordination:
1. Coordinate with Indoor Air Quality (IAQ) Management Plan to verify moisture controls are

appropriate to IPM Plan.
2. Coordinate with Waste Management Plan to verify sanitation levels are appropriate to

anticipated IPM Plan.
3. Coordinate with progress cleaning methods verifying sanitation levels are appropriate to

anticipated IPM Plan.

1.6 PERFORMANCE REQUIREMENTS

A. Key Pests and Action Thresholds:
Key Pest Action Threshold

Interior Exterior
Birds 1 bird 1 nest on building
Rats, Rodents, Opossum,
similar

Any evidence of presence within building
envelope

Any evidence of
rats
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Flies
1 complaint (when one or more become a
nuisance)

1 complaint (when
one or more
become a
nuisance); 30 per
day based on
monitoring count

Ants 1 complaint
1 fire ant mound
within 100 feet of
building/pavement

Cockroaches
1 cockroach in public areas or fresh food
areas

n/a

Pantry Pests (meal moth) 1 complaint n/a
Crickets 1 complaint n/a
Weeds n/a tbd

B. Minimization of Risk:
1. Employ the pesticide with least risk, most precise application technique, and minimum

quantity of pesticide necessary to achieve control:
a. Application of pesticides in an exterior or interior area shall not occur until a visual

inspection is performed or monitoring devices indicate the presence of pests in that
area.

b. Alamo Colleges District will evaluate recommendations for preventive pesticide
treatments where inspection indicates a potential insect or rodent infestation on a
case by case basis. Alamo Colleges District will approve preventative pesticide
application in writing prior to treatment.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Do not store pesticides onsite.

B. Transport, handle, and use pesticides in strict accordance with the manufacturer's label
instructions and applicable laws and regulations.

PART 2 GENERAL

2.1 CHEMICAL CONTROLS

A. Prohibited Pesticides:
1. Pesticides containing active ingredients classified as known, likely or probable

carcinogens or reproductive toxins according to any of the following lists: State of
California EPA List of Chemicals Known to Cause Cancer or Reproductive Toxicity, State
of Illinois EPA List of Known Endocrine Disrupters, US EPA List of Chemicals Evaluated
for Carcinogenic Potential.

2. Pesticides containing inert ingredients included on US EPA's List 1: Inerts of Toxicological
Concern.

3. Pesticide formulations and uses presenting a potential physical hazard or dust/powder
inhalation hazard to building occupants.

4. Pesticides with label precautionary statements including "toxic" or "extremely toxic" to
bees, birds, fish or wildlife. Does not apply to pesticides used as per label directions to
control bird, fish, wildlife or stinging insect pests.

5. Pesticides with label precautionary statements including specific warnings regarding
ground or surface water contamination.

B. Lesser Risk Pesticides:
1. Materials listed on the U.S. National Organic Program's Final Rule, US Code of Federal

Regulations 7CFR 205 list of acceptable materials and as follows:
a. Crawling insects - Boric acid-based or plant-based pesticides:

1) Botanical pesticides: Pyrethrum, neem formulations, rotenone, and others as
approved by Alamo Colleges District.
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b. Rodents - Vitamin D3 (Cholecalciferol) or Quintox.
c. Weeds - Plant based pesticides and herbicides. Coordinate with Section 32 90 00:

Planting:
1) Botanical pesticides: Pyrethrum, neem formulations, rotenone, and others as

approved by Alamo Colleges District.
d. Plant diseases - Plant based fertilizers. Coordinate with Section 32 90 00: Planting:

1) Compost teas: Verify that compost tea does not include invasive species,
including seeds. Verify that compost tea does not include animal pathogens.

C. Lesser Risk Pesticide Application Methodologies:

PART 3 GENERAL

3.1 NON-CHEMICAL PEST MANAGEMENT

A. Provide IPM in accordance with approved IPM Plan and as follows:
1. Cultural controls:

a. Sanitation and exclusion: Recommend structural and procedural modifications as
appropriate to reduce food, water, harborage, and access used by pests.

b. Soils: Maintain healthy, biologically active soils. Coordinate with Section 32 90 00:
Planting.

c. Habitat for beneficial organisms: Recommend modifications as appropriate to
promote healthy habitat for beneficial organisms. Habitat enhancement may include
flowering annual or perennial plants that provide pollen and nectar needed during
certain parts of the insect life cycle, overwintering sites, and wind protection.
Coordinate with Section 32 90 00: Planting.

d. Phenology: Determine correlation with insect emergence and pest control. Develop
recommendations as appropriate.

2. Mechanical controls:
a. Traps:

1) Rodents: Trapping devices shall be the standard method for indoor rodent
control. All such devices shall be concealed out of the general view and in
protected areas so as not to be affected by routine cleaning and other
operations.

2) Insects: Trapping devices shall be the standard method for indoor fly control.
b. Vacuums:

1) Insects: Portable vacuums shall be the standard method for initial cleanouts of
cockroach infestations, ants, termites, and for control of spiders in webs.

c. Flame weeding: Unless otherwise approved by Alamo Colleges District, flame
weeding shall not be permitted.

d. Mulches, living or non-living:
1) Weeds: Mulch shall be used for suppression of weeds, insect pests, and plant

diseases as appropriate. Coordinate with Section 32 90 00: Planting.
e. Boiling water:

1) Fire Ants (exterior): Boiling water shall be the standard method for control of
exterior fire ants. Use boiling water at a rate of approximately three (3) gallons
per mound.

3. Biological controls:
a. Lady bugs, nematodes, and other biological controls: Permitted only for control of

exterior ants, aphids, and/or other insects as appropriate. Coordinate with Section 32
90 00: Planting.

b. Bats: Permitted only for control of exterior insects as appropriate.

3.2 CHEMICAL PEST MANAGEMENT

A. Chemical Controls: Unless otherwise approved by Alamo Colleges District, Contractor shall use
non-chemical methods of control. When pesticide use is necessary, Contractor shall employ the
least risk, NOP-listed pesticide, most precise application technique, and minimum quantity of
pesticide necessary to achieve control.
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B. Bait Boxes:
1. Bait boxes shall be maintained with an emphasis on the safety of non-target organisms:

a. Bait boxes shall be placed out of the general view, in locations where they will not be
disturbed by routine operations.

b. Lids shall be securely locked or fastened shut.
c. Bait boxes shall be securely attached or anchored to floor, ground, wall, or another

immovable surface, so that the box cannot be picked up or moved.
d. Bait shall be secured in the feeding chamber of the box and never placed in the

runway or entryways of the box.
e. Bait boxes shall be labeled on the inside with Contractor's business name and

address and dated by Contractor's technician at the time of installation and each
servicing.

3.3 PEST REMOVAL

A. Pest Removal: Remove traps, bait boxes, and their contents according to the approved IPM
Plan and as requested by Alamo Colleges District.

3.4 SPECIAL REQUESTS AND EMERGENCY SERVICE

A. On occasion, Alamo Colleges District may request that Contractor perform corrective, special,
or emergency service(s) that are beyond routine service requests. Contractor shall respond to
these exceptional circumstances and complete the necessary work within three (3) hours after
receipt of the request.

3.5 FIELD QUALITY CONTROL

A. Inspection:
1. Inspect building and site for pests and beneficials to gather information about the health of

the landscaping and local ecosystem, pests, and natural enemies:
a. Methods:

1) Use methods indicated in approved IPM Plan and as follows:
(a) Sweep nets, sticky traps, and pheromone traps may be used to collect

insects for both identification and population density information.
(b) Leaf counts may be used for recording plant growth stages.
(c) Square foot or larger grids laid out in a field may provide a basis for

comparative weed counts.
(d) Records of rainfall and temperature may be used to help predict the

likelihood of disease infections.
b. Schedule: Inspect at regular intervals and at critical times in accordance with

approved IPM Plan.
c. Reports: Document results of inspections. Submit using [GSA Form 3638, Pest

Control Work and Inspection Report.] [form approved by Alamo Colleges District.]

B. Recommendations:
1. Throughout the term of Contract, Contractor shall be responsible for advising Alamo

Colleges District about any structural, sanitary, or procedural modifications that would
reduce pest food, water, harborage, or access:
a. Contractor shall be responsible for adequately suppressing all pests included in this

Contract regardless of whether or not the suggested modifications are implemented.
b. Contractor will not be held responsible for carrying out structural modifications as part

of the pest control effort; however, minor applications of caulk and other sealing
materials by Contractor to eliminate pest harborage or access may be approved by
Alamo Colleges District on a case by case basis. Contractor shall obtain the approval
of Alamo Colleges District prior to application of sealing material and other structural
modification.

C. Log Book:
1. Maintain a pest control logbook or file at the site. For each visit of the applicator, record:

a. IPM Plan: A copy of the approved IPM Plan.
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b. IPM contact list: Include contact information for Contractor and Alamo Colleges
District contact. Indicate emergency contact information for Contractor.

c. Schedule: Contractor's service schedule for the property. Identify IPM activity that has
been performed.

d. Product data: A list of all pesticides used on property and product data for each as
follows:
1) Product data indicating conformance to U.S. National Organics Program (NOP)

Final Rule list.
2) Current EPA-registered label.
3) Material Safety Data Sheet.

e. IPM inspection reports and deficiency reports.
f. Pest diagrams: Plans and site drawings noting the location of pest activity, including

the location of all traps, trapping devices, and bait stations in or around the site.

END OF SECTION  01 57 15
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SECTION 01 60 00 - PRODUCT REQUIREMENTS

PART 1 GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:  Administrative and procedural requirements for selection of products,
including but not limited to:
1. Product delivery, storage, and handling.
2. Product warranties.
3. Comparable products.

1.3 DEFINITIONS

A. Refer to Section 01 42 16 - Definitions for the following terms:
1. Basis of Design Product Specification.
2. Product.

a. Comparable Product.
b. Named Products.
c. New Products.

1.4 SUBMITTALS

A. Comparable Product Requests: Submit request for consideration of each comparable product.
Identify product or fabrication or installation method to be replaced. Include Specification
Section number and title and Drawing numbers and titles.
1. Include data to indicate compliance with the specified requirements.
2. Engineer's Action: If necessary, Engineer will request additional information or

documentation for evaluation within one week of receipt of a comparable product request.
Engineer shall notify Contractor of approval or rejection of proposed comparable product
request within 15 days of receipt of request, or seven days of receipt of additional
information or documentation, whichever is later.
a. Form of Approval: As specified in Section 01 33 00 - Submittal Procedures .
b. Use product specified if Engineer does not issue a decision on use of a comparable

product request within time allocated.

B. Basis of Design Product Specification Submittal: Comply with requirements in Section 01 33 00
- Submittal Procedures. Show compliance with requirements.

1.5 QUALITY ASSURANCE

A. Compatibility of Options: If Contractor is given option of selecting between two or more
products for use on Project, select product compatible with products previously selected, even if
previously selected products were also options.
1. Each Contractor is responsible for providing products and construction methods

compatible with products and construction methods of other contractors.
2. If a dispute arises between contractors over concurrently selectable but incompatible

products, Engineer will determine which products shall be used.

1.6 PRODUCT DELIVERY, STORAGE, AND HANDLING

A. Deliver, store, and handle products using means and methods that will prevent damage,
deterioration, and loss, including theft and vandalism. Comply with manufacturer's written
instructions.

B. Delivery and Handling:
1. Schedule delivery to minimize long term storage at site and to prevent overcrowding of

construction spaces.
2. Coordinate delivery with installation time to ensure minimum holding time for items that

are flammable, hazardous, easily damaged, or sensitive to deterioration, theft, and other
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losses.
3. Deliver products to Project site in an undamaged condition in manufacturer's original

sealed container or other packaging system, complete with labels and instructions for
handling, storing, unpacking, protecting, and installing.

4. Inspect products on delivery to determine compliance with the Contract Documents and to
determine that products are undamaged and properly protected.

C. Storage:
1. Store products to allow for inspection and measurement of quantity or counting of units.
2. Store materials in a manner that will not endanger Project structure.
3. Store products that are subject to damage by the elements, under cover in a weathertight

enclosure above ground, with ventilation adequate to prevent condensation.
4. Protect foam plastic from exposure to sunlight, except to extent necessary for period of

installation and concealment.
5. Comply with product manufacturer's written instructions for temperature, humidity,

ventilation, and weather-protection requirements for storage.
6. Protect stored products from damage and liquids from freezing.
7. Provide a secure location and enclosure at site for storage of materials and equipment by

Owner's construction forces. Coordinate location with Alamo Colleges District.

1.7 PRODUCT WARRANTIES

A. Warranties specified in other Sections shall be in addition to, and run concurrent with, other
warranties required by the Contract Documents. Manufacturer's disclaimers and limitations on
product warranties do not relieve Contractor of obligations under requirements of the Contract
Documents.
1. Manufacturer's Warranty: Written warranty furnished by individual manufacturer for a

particular product and specifically endorsed by manufacturer to Alamo Colleges District.
2. Warranty: Written warranty required by the Contract Documents to provide specific rights

for Alamo Colleges District.

B. Warranties: Prepare a written document that contains appropriate terms and identification,
ready for execution.
1. Specified Form: When specified forms are included with the Specifications, prepare a

written document using indicated form properly executed.
2. See other Sections for specific content requirements and particular requirements for

submitting special warranties.

C. Submittal Time: Comply with requirements in Section 01 77 00 - Closeout Procedures.

PART 2 PRODUCTS

2.1 PRODUCT SELECTION PROCEDURES

A. Product Requirements: Provide products that comply with the Contract Documents, are
undamaged and, unless otherwise indicated, are new at time of installation.
1. Provide products complete with accessories, trim, finish, fasteners, and items needed for

complete installation and indicated use and effect.
2. Standard Products: If available, and unless custom products or nonstandard options are

specified, provide standard products of types that have been produced and used
successfully in similar situations on other projects.

3. Alamo Colleges District reserves the right to limit selection to products with warranties not
in conflict with requirements of the Contract Documents.

4. Where products are accompanied by the term “as selected”, Engineer shall make
selection.

5. Descriptive, performance, and reference standard requirements in the Specifications
establish salient characteristics of products.

B. Product Selection Procedures:
1. Product: Where Specifications name a single manufacturer and product, provide the

named product that complies with requirements. Comparable products or substitutions for
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Contractor's convenience will not be considered.
2. Manufacturer/Source: Where Specifications name a single manufacturer or source,

provide a product by the named manufacturer or source that complies with requirements.
Comparable products or substitutions for Contractor's convenience will not be considered.

3. Products: Where Specifications include a list of names of both manufacturers and
products, provide one of the products listed that complies with requirements. Comparable
products or substitutions for Contractor's convenience will not be considered.

4. Manufacturers:  Where Specifications include a list of manufacturers' names, provide a
product by one of the manufacturers listed that complies with requirements. Comparable
products or substitutions for Contractor's convenience will not be considered.

5. Basis of Design Product:  Where Specifications name a product, or refer to a product
indicated on Drawings, and include a list of manufacturers, provide the specified or
indicated product or a comparable product by one of the other named manufacturers.
 Drawings and Specifications indicate sizes, profiles, dimensions, and characteristics
based on the product named. Comply with requirements for consideration of an unnamed
product by one of the named manufacturers.

C. Visual Matching Specification: Where Specifications require “match Engineer's sample”, provide
a product that complies with requirements and matches Engineer's sample. Architect's decision
will be final on whether a proposed product matches.
1. If no product available within specified category matches and complies with specified

requirements, comply with requirements of Section 01 25 13 - Product Substitution
Procedures for proposal of product.

D. Visual Selection Specification:  Where Specifications include the phrase “selected by Engineer”
or similar phrase, select a product that complies with requirements. Engineer shall select color,
gloss, pattern, density, or texture from manufacturer's product line that includes both standard
and premium items.

2.2 COMPARABLE PRODUCTS

A. Conditions for Consideration: Engineer shall consider Contractor's request for comparable
product when the following conditions are satisfied. If the following conditions are not satisfied,
Engineer may return requests without action, except to record noncompliance with these
requirements:
1. Evidence that the proposed product does not require revisions to the Contract

Documents, that it is consistent with the Contract Documents and will produce the
indicated results, and that it is compatible with other portions of the Work.

2. Detailed comparison of significant qualities of proposed product with those named in the
Specifications. Significant qualities include attributes such as performance, weight, size,
durability, visual effect, and specific features and requirements indicated.

3. Evidence that proposed product provides specified warranty.
4. List of similar installations for completed projects with project names and addresses and

names and addresses of architects and owners, if requested.
5. Samples, if requested.

PART 3 EXECUTION

3.1 NOT USED

END OF SECTION  01 60 00
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SECTION 01 73 00 - EXECUTION

PART 1 GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes: Administrative and procedural requirements governing execution of the Work
including, but not limited to, the following:
1. Construction layout.
2. Installation of the Work.
3. Coordination of Alamo Colleges District-installed products.
4. Progress cleaning.
5. Protection of installed construction.

1.3 DEFINITIONS

A. Refer to Section 01 42 16 - Definitions for the following terms:
1. Cutting.
2. Patching.

1.4 SUBMITTALS

A. Certificates: Submit certificate signed by land surveyor or professional engineer certifying that
location and elevation of improvements comply with requirements.

B. Landfill Receipts: Submit copy of receipts issued by a landfill facility, licensed to accept
hazardous materials, for hazardous waste disposal.

C. Certified Surveys: Submit two copies signed by land surveyor.

D. Final Property Survey: Submit 10 copies showing the Work performed and record survey data.

1.5 QUALITY ASSURANCE

A. Land Surveyor Qualifications: A professional land surveyor legally qualified to practice in the
State of Texas, who is experienced in providing land surveying services of the kind indicated.

B. Manufacturer's Installation Instructions: Obtain and maintain on-site manufacturer's written
recommendations and instructions for installation of products and equipment.

PART 2 PRODUCTS

2.1 MATERIALS

A. Comply with requirements specified in other Sections.

B. In Place Materials: Use materials for patching 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 provide a match acceptable to Engineer for the visual and functional performance of
in-place materials.

PART 3 EXECUTION

3.1 EXAMINATION

A. Existing Conditions: The existence and location of underground and other utilities and
construction indicated as existing are not warranted. Before beginning site Work, investigate
and verify existence and location of underground utilities, mechanical and electrical systems,
and construction affecting the Work.
1. Before construction, verify the location and invert elevation at points of connection of

sanitary sewer, storm sewer, and water service piping; underground electrical services,
and other utilities.
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2. Furnish location data for Work related to the Work that must be performed by public
utilities serving the site.

3. Provide contingency plan in the event that accidental damages to utilities result in
downtime for any portion of the campus outside of the area of work.

B. Examination and Acceptance of Conditions: Before proceeding with each component of the
Work, examine substrates, areas, and conditions for compliance with requirements for
installation tolerances and other conditions affecting performance. Record observations.
1. Examine roughing-in for mechanical and electrical systems to verify actual locations of

connections before equipment and fixture installation.
2. Examine walls, floors, and roofs for suitable conditions where products and systems are to

be installed.
3. Verify compatibility with and suitability of substrates, including compatibility with existing

finishes or primers.

C. Written Report: Where a written report listing conditions detrimental to performance of the Work
is required by other Sections, include the following:
1. Description of the Work.
2. List of detrimental conditions, including substrates.
3. List of unacceptable installation tolerances.
4. Recommended corrections.

D. Proceed with installation after correcting unsatisfactory conditions. Proceeding with the Work
indicates acceptance of surfaces and conditions.

3.2 PREPARATION

A. Existing Utility Information: Furnish information to Alamo Colleges District necessary to adjust,
move, or relocate existing utility structures, utility poles, lines, services, or other utility
appurtenances located in or affected by construction. Coordinate with Authorities Having
Jurisdiction (AHJ).

B. Field Measurements: Take field measurements as required to fit the Work properly. Recheck
measurements before installing each product. Where portions of the Work are indicated to fit to
other construction, verify dimensions of other construction by field measurements before
fabrication. Coordinate fabrication schedule with construction progress to avoid delaying the
Work.

C. Space Requirements: Verify space requirements and dimensions of items shown
diagrammatically on Drawings.

D. Review of Contract Documents and Field Conditions: Immediately on discovery of the need for
clarification of the Contract Documents caused by differing field conditions outside the control of
Contractor, submit a request for information to Engineer according to requirements in
Section 01 31 00 - Project Management and Coordination.

3.3 CONSTRUCTION LAYOUT

A. Verification: Before proceeding to lay out the Work, verify layout information shown on
Drawings, in relation to the property survey and existing benchmarks. If discrepancies are
discovered, promptly notify Engineer.

B. Engage a land surveyor or professional engineer to lay out the Work using accepted surveying
practices.
1. Establish benchmarks and control points to set lines and levels at each story of

construction and elsewhere as necessary to locate each element of Project.
2. Establish limits on use of site.
3. Establish dimensions within tolerances indicated. Do not scale Drawings to obtain

required dimensions.
4. Inform installers of lines and levels to which they must comply.
5. Check the location, level and plumb, of every major element as the Work progresses.
6. Notify Engineer when deviations from required lines and levels exceed allowable

tolerances.
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7. Close site surveys with an error of closure equal to or less than the standard established
by Authorities Having Jurisdiction (AHJ).

C. Record Log: Maintain a log of layout control Work. Record deviations from required lines and
levels. Include beginning and ending dates and times of surveys, weather conditions, name and
duty of each survey party member, and types of instruments and tapes used. Make the log
available for reference by Engineer.

3.4 INSTALLATION

A. Locate the Work and components of the Work accurately, in correct alignment and elevation, as
indicated.
1. Make vertical Work plumb and make horizontal Work level.
2. Where space is limited, install components to maximize space available for maintenance

and ease of removal for replacement.
3. Conceal pipes, ducts, and wiring in finished areas unless otherwise indicated.
4. Maintain minimum headroom clearance of 96 inches (2440 mm) in occupied spaces and

90 inches (2300 mm) in unoccupied spaces.

B. Comply with manufacturer's written instructions and recommendations for installing products in
applications indicated.

C. Install products at the time and under conditions ensuring the best possible results. Maintain
conditions required for product performance until Substantial Completion.

D. Conduct construction operations so no part of the Work is subjected to damaging operations or
loading in excess of that expected during normal conditions of occupancy.

E. Sequence the Work and allow adequate clearances to accommodate movement of construction
items on site and placement in permanent locations.

F. Tools and Equipment: Do not use tools or equipment that produce harmful noise levels.

G. Templates: Obtain and distribute to the parties involved templates for Work specified to be
factory prepared and field installed. Check Shop Drawings of other Work to confirm that
adequate provisions are made for locating and installing products to comply with indicated
requirements.

H. Attachment: Provide blocking and attachment plates and anchors and fasteners of adequate
size and number to securely anchor each component in place, accurately located and aligned
with other portions of the Work. Where size and type of attachments are not indicated, verify
size and type required for load conditions.
1. Mounting Heights: Where mounting heights are not indicated, mount components at

heights directed by Architect.
2. Allow for building movement, including thermal expansion and contraction.
3. Coordinate installation of anchorages. Furnish setting drawings, templates, and directions

for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with
integral anchors, that are to be embedded in concrete or masonry. Deliver such items to
Project site in time for installation.

I. Joints: Make joints of uniform width. Where joint locations in exposed Work are not indicated,
arrange joints for the best visual effect. Fit exposed connections together to form hairline joints.

J. Hazardous Materials: Use products, cleaners, and installation materials that are not considered
hazardous. Materials containing asbestos and BCPs are prohibited.

3.5 ALAMO COLLEGES DISTRICT-INSTALLED PRODUCTS

A. Site Access: Provide access to site for Alamo Colleges District's construction personnel.

B. Coordination: Coordinate construction and operations of the Work with Work performed by
Alamo Colleges District's construction personnel.
1. Construction Schedule: Inform Alamo Colleges District of Contractor's preferred

construction schedule for Alamo Colleges District's portion of the Work. Adjust
construction schedule based on a mutually agreeable timetable. Notify Alamo Colleges
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District if changes to schedule are required due to differences in actual construction
progress.

2. Preinstallation Conferences: Include Alamo Colleges District's construction personnel at
pre-installation conferences covering portions of the Work that are to receive Alamo
Colleges District's Work. Attend pre-installation conferences conducted by Alamo
Colleges District's construction personnel if portions of the Work depend on Alamo
Colleges District's construction.

3.6 PROGRESS CLEANING

A. Clean site and Work areas daily, including common areas. Enforce requirements strictly.
Dispose of materials lawfully.
1. Comply with requirements in NFPA 241 for removal of combustible waste materials and

debris.
2. Do not hold waste materials more than seven days during normal weather or three days if

the temperature is expected to rise above 80 degrees F (27 degrees C).
3. Containerize hazardous and unsanitary waste materials separately from other waste.

Mark containers appropriately and dispose of legally, according to regulations.
a. Use containers intended for holding waste materials of type to be stored.

4. Coordinate progress cleaning for joint-use areas where Contractor and other contractors
are working concurrently.

B. Site: Maintain site free of waste materials and debris.

C. Work Areas: Clean areas where Work is in progress to the level of cleanliness necessary for
proper execution of the Work.
1. Remove liquid spills promptly.
2. Where dust would impair proper execution of the Work, broom-clean or vacuum the entire

work area, as appropriate.

D. Installed Work: Keep installed Work clean. Clean installed surfaces according to written
instructions of manufacturer or fabricator of product installed, using only cleaning materials
specifically recommended. If specific cleaning materials are not recommended, use cleaning
materials that are not hazardous to health or property and that will not damage exposed
surfaces.

E. Concealed Spaces: Remove debris from concealed spaces before enclosing the space.

F. Exposed Surfaces in Finished Areas: Clean exposed surfaces and protect as necessary to
ensure freedom from damage and deterioration at time of Substantial Completion.

G. Waste Disposal: Do not bury or burn waste materials on-site. Do not wash waste materials
down sewers or into waterways. Comply with waste disposal requirements in Section 01 50 00 -
Temporary Facilities and Controls.

H. During handling and installation, clean and protect construction in progress and adjoining
materials already in place. Apply protective covering where required to ensure protection from
damage or deterioration at Substantial Completion.

I. Clean and provide maintenance on completed construction as frequently as necessary through
the remainder of the construction period. Adjust and lubricate operable components to ensure
operability without damaging effects.

J. Limiting Exposures: Supervise construction operations to assure that no part of the
construction, completed or in progress, is subject to harmful, dangerous, damaging, or
otherwise deleterious exposure during the construction period.

3.7 PROTECTION OF INSTALLED CONSTRUCTION

A. Provide final protection and maintain conditions that ensure installed Work is without damage or
deterioration at time of Substantial Completion. Refer to Section 01 56 00 - Temporary Barriers
and Enclosures.

B. Comply with manufacturer's written instructions for temperature and relative humidity.

END OF SECTION  01 73 00
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SECTION 01 73 29 - CUTTING AND PATCHING

PART 1 GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes: Procedural requirements for cutting and patching.

1.3 DEFINITIONS

A. Refer to Section 01 42 16 - Definitions for the following terms:
1. Cutting.
2. Patching.

1.4 SUBMITTALS

A. Cutting and Patching Plan: Submit plan describing procedures at least 10 days prior to the time
cutting and patching will be performed. Include the following information:
1. Extent: Describe reason for and extent of each occurrence of cutting and patching.
2. Changes to In Place Construction: Describe anticipated results. Include changes to

structural elements and operating components as well as changes in building appearance
and other significant visual elements.

3. Products: List products used for patching and firms or entities that will perform patching
Work.

4. Dates: Indicate when cutting and patching will be performed.
5. Utilities and Mechanical and Electrical Systems: List services and systems that cutting and

patching procedures will disturb or affect. List services and systems that will be relocated
and those that will be temporarily out of service. Indicate length of time permanent
services and systems will be disrupted.
a. Include description of provisions for temporary services and systems during

interruption of permanent services and systems.

1.5 QUALITY ASSURANCE

A. Cutting and Patching: Comply with requirements for and limitations on cutting and patching of
construction elements.

B. Structural Elements: When cutting and patching structural elements, notify Engineer of
locations and details of cutting and await directions from Engineer before proceeding. Shore,
brace, and support structural elements during cutting and patching. Do not cut and patch
structural elements in a manner that could change their load-carrying capacity or increase
deflection.

C. Operational Elements: Do not cut and patch operating elements and related components that
results in reducing the capacity to perform as intended or that results in increased maintenance
or decreased operational life or safety.
1. Primary operational systems and equipment.
2. Fire separation assemblies.
3. Air or smoke barriers.
4. Fire suppression systems.
5. Mechanical systems piping and ducts.
6. Control systems.
7. Communication systems.
8. Fire detection and alarm systems.
9. Conveying systems.
10. Electrical wiring systems.
11. Operating systems of special construction.
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D. Miscellaneous Elements: Do not cut and patch the following elements or related components
that change the load bearing capacity, resulting in a reduction of capacity to perform as
intended, or that results in increased maintenance or decreased operational life or safety.
1. Water, moisture, or vapor barriers.
2. Membranes and flashings.
3. Exterior curtain wall construction.
4. Equipment supports.
5. Piping, ductwork, vessels, and equipment.
6. Noise and vibration control elements and systems.
7. Sprayed fire resistive material.

E. Visual Requirements: Do not cut and patch construction resulting 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 Engineer's opinion, reduce the building's aesthetic qualities. Remove
and replace construction that has been cut and patched in a visually unsatisfactory manner.
1. If possible, retain original Installer or fabricator to cut and patch exposed Work. If possible,

engage original Installer or fabricator. If original installer is not available, engage
recognized, experienced, and specialized firm for the Work.

F. Cutting and Patching Conference: Before proceeding, meet at site with parties involved in
cutting and patching, including mechanical and electrical trades. Review areas of potential
interference and conflict. Coordinate procedures and resolve potential conflicts before
proceeding.

1.6 WARRANTY

A. Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or
damaged during installation or cutting and patching operations, by methods and with materials
so as not to void existing warranties.

PART 2 PRODUCTS

2.1 MATERIALS

A. Comply with specified requirements.

B. Existing Materials: Use materials identical to existing materials. For exposed surfaces, use
materials that visually match existing 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 existing 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 existing 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 existing 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 Services: Where removal, relocation, or abandonment is necessary, bypass existing
services before cutting to avoid interruption of services to occupied areas.
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3.3 CUTTING AND PATCHING

A. Employ skilled workers to perform cutting and patching.  Proceed with cutting and patching at
earliest feasible time, and complete without delay.
1. Cut existing construction to provide for installation of components or performance of

construction, and subsequently patch as necessary to restore surfaces to an original
condition.

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

C. 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.

D. Adjacent Occupied Areas: Where interference with use of adjoining areas or interruption of free
passage to adjoining areas is unavoidable, coordinate cutting and patching according to
requirements in Section 01 10 00 - Summary.

E. Cutting: Cut existing 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.
1. 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.

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

diamond-core drill.
4. Excavating and Backfilling: Comply with requirements in applicable earthwork

specifications by cutting and patching operations.
5. 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.

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

F. 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 of these Specifications.
1. Inspection: Where feasible, test and inspect patched areas after completion to

demonstrate integrity of installation.
2. Exposed Finishes: Restore exposed finishes of patched areas and extend finish

restoration into retained adjoining construction to 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.

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

4. 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.

5. Ceilings: Patch, repair, or rehang existing ceilings as necessary to provide an even-plane
surface of uniform appearance.



LEAF Engineers  Palo Alto College Hydronic Piping Replacement 
PBK Project No. 230030   Alamo Colleges District 

Cutting and Patching 
01 73 29  - 4  

6. Exterior Building Enclosure: Patch components and restore enclosure to a weathertight
condition.

END OF SECTION  01 73 29
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SECTION 01 74 19 - CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL

PART 1 GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section includes administrative and procedural requirements for the following:
1. Disposing of non-hazardous waste.

1.3 DEFINITIONS

A. Refer to Section 01 42 16 - Definitions for the following terms:
1. Construction Waste.
2. Demolition Waste.
3. Disposal.
4. Recycle.
5. Salvage.
6. Salvage and Reuse.

1.4 SUBMITTALS

A. Waste Management Plan: Submit plan within 10 days of date established for commencement of
the work.

B. Waste Reduction Progress Reports:
1. Concurrent with each Application for Payment, submit report.

a. Use Form CWM-8 for demolition waste.
2. Include the following information:

a. Material category.
b. Generation point of waste.
c. Total quantity of waste in tons (tonnes).

C. Waste Reduction Calculations: Before request for Substantial Completion, submit calculated
end of Project rates for salvage, recycling, and disposal  as a percentage of total waste
generated by the Work.

D. Landfill and Incinerator Disposal Records: Indicate receipt and acceptance of waste by landfills
and incinerator facilities licensed to accept them. Include manifests, weight tickets, receipts,
and invoices.

1.5 QUALITY ASSURANCE

A. Waste Management Coordinator Qualifications: Firm having minimum 10 years documented
experience in specializing in waste management coordination.

B. Regulatory Requirements: Comply with hauling and disposal regulations of authorities having
jurisdiction.

C. Waste Management Conference:
1. Conduct conference at site. Review methods and procedures related to waste

management including, but not limited to, the following:
a. Review and discuss waste management plan including responsibilities of waste

management coordinator.
b. Review requirements for documenting quantities of each type of waste and its

disposition.
c. Review and finalize procedures for materials separation and verify availability of

containers and bins needed to avoid delays.
d. Review procedures for periodic waste collection and transportation to disposal

facilities.
e. Review waste management requirements for each trade.
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1.6 PERFORMANCE REQUIREMENTS

A. Conform to applicable regulations regarding Solid Waste Control.

B. Practice efficient waste management in the use of materials in the course of the Work.

1.7 WASTE MANAGEMENT PLAN

A. Develop a waste management plan and requirements.
1. Plan shall consist of waste identification, waste reduction work plan, and cost/revenue

analysis.

B. Waste Identification: Indicate anticipated types and quantities of demolition site clearing and
construction waste generated by the Work. Include estimated quantities and assumptions for
estimates.
1. Use Form CWM-2 for demolition waste.

C. Waste Reduction Work Plan:
1. List each type of waste and whether it will be salvaged or recycled. Include points of

waste generation, total quantity of each type of waste, quantity for each means of
recovery, and handling and transportation procedures.
a. Disposed Materials: Indicate how and where materials will be disposed of. Include

name, address, and telephone number of each landfill and incinerator facility.
b. Handling and Transportation Procedures: Include method that will be used for

separating recyclable waste including sizes of containers, container labeling, and
designated location where materials separation will be performed.

D. Cost/Revenue Analysis:
1. Indicate total cost of waste disposal as if there was no waste management plan and net

additional cost or net savings resulting from implementing waste management plan.
a. Use Form CWM-6 for demolition waste.

2. Include the following:
a. Total quantity of waste.
b. Estimated cost of disposal (cost per unit). Include hauling and tipping fees and cost of

collection containers for each type of waste.
c. Total cost of disposal (with no waste management).
d. Savings in hauling and tipping fees by donating materials.
e. Savings in hauling and tipping fees that are avoided.
f. Handling and transportation costs. Include cost of collection containers for each type

of waste.
g. Net additional cost or net savings from waste management plan.

PART 2 PRODUCTS

NOT USED

PART 3 EXECUTION

3.1 PLAN IMPLEMENTATION

A. Implement approved waste management plan. Provide handling, containers, storage, signage,
transportation, and other items as required to implement waste management plan during the
entire duration of the Contract:
1. Comply with operation, termination, and removal requirements in Section 01 50 00 -

Temporary Facilities and Controls.

B. Waste Management Coordinator: Engage a waste management coordinator to be responsible
for implementing, monitoring, and reporting status of waste management work plan.

C. Training:
1. Train workers, subcontractors, and suppliers on proper waste management procedures,

as appropriate for the Work:
a. Distribute waste management plan to everyone concerned within three (3) days of

submittal return.
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b. Distribute waste management plan to entities when they first begin work on-site.
Review plan procedures and locations established for salvage, recycling, and
disposal.

D. Site Access and Temporary Controls:
1. Conduct waste management operations to ensure minimum interference with roads,

streets, walks, walkways, and other adjacent occupied and used facilities:
a. Designate and label specific areas on Project site necessary for separating materials

that are to be salvaged, recycled, reused, donated, and sold.
b. Comply with Section 01 50 00 - Temporary Facilities and Controls for the control of

dust and dirt, environmental protection, and noise control.

E. Waste Management in Historic Zones or Areas: Hauling equipment and other materials shall be
of sizes that clear surfaces within historic spaces, areas, rooms, and openings, by 12 inches
(300 mm) or more.

3.2 DISPOSAL OF WASTE

A. Except for items or materials to be salvaged, recycled, or otherwise reused, remove waste
materials from Project site and legally dispose of them in a landfill or incinerator acceptable to
authorities having jurisdiction:
1. Except as otherwise specified, do not allow waste materials that are to be disposed of

accumulate on site.
2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces

and areas.

B. Disposal: Remove waste materials and dispose of at designated spoil areas on Alamo Colleges
District's property.

END OF SECTION  01 74 19
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SECTION 01 77 00 - CLOSEOUT PROCEDURES

PART 1 GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 PRE-CLOSEOUT MEETING

A. Pre-Closeout Meeting: Schedule and convene Pre-Closeout Meeting with Owner and Architect
in accordance with Section 01 31 00 - Project Management and Coordination.

1.3 SUBSTANTIAL COMPLETION

A. Items listed in Supplementary Conditions, Article 9, Section 9.8 "Substantial Completion" and
the following items shall be completed before Substantial Completion will be granted:
1. Contractor’s Completion List (Punch List): Submit a thorough list of items to be completed

or corrected, along with a written request for Substantial Completion and for review of the
Work or portion of the Work. The Engineer’s Project Representative, at their discretion,
may attend and assist in the preparation of the Contractor's Punch List.

2. Engineer’s Supplemental Punch List: The Engineer, along with the Alamo Colleges
District at the Alamo Colleges District’s discretion, will inspect the Work utilizing the
Contractor's prepared Punch List, noting completed items and incomplete items, and will
prepare a supplemental list of items that have been omitted or incomplete items that were
not previously noted.

3. Operations and Maintenance Manuals: Submit as described in "Operations and
Maintenance Manuals" article below.

4. Final Cleaning: Provide final cleaning and adequate protection of installed construction as
described in "Final Cleaning" and "Protecting Installed Construction" articles below.

5. Testing and Balancing: Testing and balancing of systems must be performed and
completed by Alamo Colleges District’s forces, and the report submitted and accepted by
Engineer and Alamo Colleges District, as described in the Contract Documents. Make
adjustments to equipment as required to achieve acceptance.

B. Date of Substantial Completion: Complete or correct items identified on Punch List and confirm
that all items have been corrected prior to Architects re-inspection. Engineer, along with the
Alamo Colleges District, will re-inspect the corrected work to establish the Date of Substantial
Completion. Incomplete items remaining will be appended to the Certificate of Substantial
Completion (AIA G704). The Date of Substantial Completion represents day one (1) of the
closeout period, and represents the date of commencement of the Contractors correctional
period and all warranty periods as described and required by the Contract Documents, except
as amended in the Certificate of Substantial Completion and elsewhere in the Contract
Documents.

C. Certificate of Substantial Completion: When the Work or designated portion thereof is
substantially complete, Engineer shall prepare the Certificate of Substantial Completion to be
executed by the Alamo Colleges District and Contractor. Items on the appended Punch List
shall be completed or corrected within the time limits established in the Certificate.

1.4 PUNCH LIST

A. A comprehensive list prepared by the Contractor prior to Substantial Completion, and attached
thereto, to establish all items to be corrected, or limited items of work to be completed, if any.
This list is intended to represent a limited number of items needing attention.

B. Punch lists shall be furnished to the Engineer in Microsoft Excel and PDF formats. The punch
list shall be in matrix form and shall include the following information for each punch list item:
1. Room number or other suitable location identifier
2. Description of the work
3. Sub-contractor/trade sign-off that the work has been verified to be 100% complete and in

accordance with the Contract Documents
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4. Sub-contractor/trade sign-off date
5. Contractor sign-off that the work has been verified to be 100% complete and in

accordance with the Contract Documents
6. Contractor/trade sign-off date
7. Engineer consultant sign-off
8. Engineer consultant sign-off date
9. If requested by Alamo Colleges District, provide two additional similar columns for their

signoff.
10. In the case of excessive repetition of the same item at various locations, the punch list

may contain "general notes/items" that shall be applied to the entire project; and it shall be
the responsibility of the Contractor to thoroughly examine the entire project and make
corrective measures at all applicable locations.

C. Should the Engineer determine that the Contractor's punch list lacks sufficient detail or requires
extensive supplementation, the punch list will be returned to the Contractor for reinspection and
revision. The date of Substantial Completion will be delayed until the punch list submitted is a
reasonable representation of the work to be done.

D. A significantly large number of items to be completed or corrected will preclude Engineer from
issuing a Certificate of Substantial Completion. Alamo Colleges District and Engineer will be the
sole judge of what constitutes a significantly large number of items. It is anticipated that the
detailed list of items of work to be completed or corrected at the Date of Substantial Completion
will be no longer than five (5) typed pages.

E. Contractor's superintendent shall participate in the preparation of Contractor's punch list that is
submitted to Engineer and Alamo Colleges District for supplementation. Upon receipt, Engineer
and Consultants shall perform a spot review to determine the adequacy and completeness of
Contractor's punch list.

F. Upon receipt of an acceptable Contractor's punch list, the Contractor's Superintendent shall
accompany Engineer, their Consultants and Alamo Colleges District (at their discretion) during
their observation and the preparation of their supplements to the Contractor's punch list.
1. Superintendent shall record or otherwise take note of all supplementary items.
2. Engineer shall endeavor to furnish to Contractor typed, hand-written, or recorded

supplements to the punch list in a prompt manner; however, any delay in Contractor's
receiving said supplements from Engineer will not be cause for a claim for additional cost
or extension of time as Contractor's Superintendent shall have been in attendance during
the observations of Engineer and their Consultants and will have been expected to take
their own notes.

1.5 OPERATIONS AND MAINTENANCE MANUAL

A. As a requirement for Substantial Completion, the final Operation and Maintenance Manual shall
be submitted to, and reviewed and accepted by the Architect prior to issuance of the Certificate.

B. Prepare 3-ring D-slant binder cover and spline with printed title "OPERATIONS AND
MAINTENANCE MANUAL", title of project, and subject matter of binder when multiple binders
are required.

C. Submit one (1) copy of preliminary Operations and Maintenance Manuals to respective
consultants (Civil, MEP, Structural, etc.) for review of conformance with contract requirements
prior to submitting final to Engineer. Allow time for proper review.

D. Internally subdivide binder contents with permanent page dividers, logically organized as
described below; with tab titling clearly printed under reinforced laminated plastic tabs.

E. Drawings: Provide with reinforced punched binder tab. Bind in with text; fold larger drawings to
size of text pages.

F. Contents: Prepare Table of Contents for each volume, with each product or system description
identified, typed on white paper, in three parts as follows:
1. Part 1: Directory, listing names, addresses, and telephone numbers of Engineer,

Contractor, Subcontractors, and major equipment suppliers.
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2. Part 2: Operation and Maintenance, arranged by system and subdivided by specification
section. For each category, identify names, addresses, and telephone numbers of
Subcontractors and suppliers. Identify the following:
a. Significant design criteria.
b. List of equipment.
c. Parts list for each component.
d. Equipment start-up instructions
e. Operating instructions.
f. Maintenance instructions for equipment and systems.
g. Maintenance instructions for finishes, including recommended cleaning methods and

materials, and special precautions identifying detrimental agents.
3. Part 3: Project documents and certificates, including the following:

a. Product data.
b. Air and water balance reports.
c. Photocopies of warranties, certificates and bonds. Submit originals with Closeout

Documents as specified below.

G. Submit one (1) final original and two (2) copies to Engineer.

H. Contractor shall provide a DVD, in PDF Format, the following documents after approval by the
Engineer, Consultants, and Alamo Colleges District: Closeout manual, Material Safety Data
Sheet (MSDS) binder, Operations and Maintenance (O&M) Manuals, specifications, and
approved submittals. Documents shall be hyper-linked to the Table of Contents.

1.6 PROJECT CLOSEOUT

A. Final Payment will not be authorized by Engineer until Engineer finds the Work acceptable
under the Contract Documents, subject to the completion and acceptance of the following
requirements and other applicable contract requirements:
1. Close-out Documents: Provide bound closeout documents as described in "Closeout

Documents" article below. Refer to Supplementary Conditions, Article 9, Section 9.10
"Final Completion and Final Payment" for additional information.

2. Record Documents: Submit as described in "Project Record Documents" article below.
3. Extra Materials: Provide extra stock, materials, and products as described in "extra Stock,

Materials, and Maintenance Products" article below when required by individual
specification sections.

4. Locks: Make final changeover of permanent locks and transmit keys to the Alamo
Colleges District. Advise the Alamo Colleges District’s personnel of changeover in security
provisions.

5. Temporary Facilities: Discontinue and remove temporary facilities from the site, along with
mockups, construction aids, and similar elements.

6. Warranties, Certificates and Bonds: Execute and assemble transferable warranty
documents, certificates, and bonds from subcontractors, suppliers, and manufacturers as
described in "Warranties, Certificates, and Bonds" article below.

7. Final Examination and Acceptance by Engineer: As described in "Final Examination"
article below.

1.7 CLOSEOUT DOCUMENTS

A. Coordinate the following items with the requirements of Section 00 73 00 - Supplementary
Conditions.

B. Prepare 3-ring D-slant binder cover and spline with printed title "CLOSEOUT DOCUMENTS",
title of project, and subject matter of binder when multiple binders are required. Submit one (1)
original and two (2) copies.

C. Internally subdivide binder contents with permanent page dividers, logically organized as
described below; with tab titling clearly printed under reinforced laminated plastic tabs.

D. The close-out documents shall be neatly organized and easily useable as determined by the
Engineer and Alamo Colleges District. Separate Close-out Documents binders from Operations
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and Maintenance Manuals. Documents identified as "affidavit" shall be notarized.

E. Contents: Prepare Table of Contents for each volume, with each item description identified,
typed on white paper, in five (5) parts as follows:
1. Part 1: Directory, listing names, addresses, and telephone numbers of Engineer ,

Contractor, Subcontractors, and major equipment suppliers. All Contractor ’s
vendors/suppliers and subcontractors that provided materials or performed any work
related to this project must be listed on this form. Submit Final List of Subcontractors on
Section  00 40 12 .

2. Part 2: Closeout Documents and Affidavits, include the following:
a. AIA G706 - Contractor's Affidavit of Payment of Debts and Claims;
b. AIA G706A - Contractor's Affidavit of Release of Liens;
c. AIA G707 - Consent of Surety to Final Payment;

3. Part 3: Project documents and certificates, including the following:
a. Copy of Certificate of Substantial Completion (AIA G704);
b. Copy of All Permits;
c. Copy of Final Utility Bill or letter of transfer;
d. Copy of Certificate of Occupancy;

4. Part 4: Warranties, Release of Liens, compile sequentially based on specification
sections:
a. General Contractor's Warranty: Submit on company letterhead as described below.

This Warranty shall state all sections of Work performed by Contractor’s own forces,
and warranty period for each section of Work;

b. Subcontractor’s Release of Lien: Include contractor’s, subcontractor’s and direct
material and equipment supplier’s separate final releases. Submit on attached 01 77
01 - Closeout Form A - Subcontractor's Affidavit of Release of Lien .

c. Hazardous Material Certificate: Affidavits from Contractor, Subcontractors, and
General Contractor’s vendors or suppliers stating that no hazardous
materials/products have been used or installed in this project. Submit on attached 01
77 02 - Closeout Form B - Subcontractor Hazardous Material Certificate.

d. Subcontractor’s Warranty: Provide notarized Warranty stating all sections of Work
performed by subcontractor and warranty period. Submit on attached 01 77 03 -
Closeout Form C - Subcontractor Warranty.

e. Special / Extended Warranties; List and provide, notarized warranties requested by
Alamo Colleges District, or required by or incorporated in the Contract Documents.

f. Spreadsheet depicting all items and materials that carry a warranty longer than one
(1) year. Include information consisting of material/ supplier/ installer/ specification
section/ length of warranty and contact information.

5. Part 5: Receipts:
a. Extra Stock: Provide original receipts for delivery of “Extra Stock” items as described

below. Receipts must be signed by an authorized Owner’s representative;
b. Keys: Provide original receipts for delivery of “Keys”. Receipts must be signed by an

authorized Alamo Colleges District’s representative.
c. Sign in sheets: provide signatures of attendees from all demonstrations.

F. In addition to the three (3) required close-out binders listed above, provide Engineer with one
(1) separate binder for their records containing the following:
1. Directory, listing names, addresses, and telephone numbers of Engineer, Contractor,

Subcontractors, and major equipment suppliers;
2. All MSDS sheets for the project;
3. All warranties from Contractor, subcontractors, direct suppliers, and manufacturers.

G. Failure to complete and close-out project after substantial completion may result in liquidated
damages being assessed to Contractor. Refer to Conditions of the Contract for additional
requirements and liquidated damages.

1.8 FINAL CLEANING

A. Execute final cleaning prior to final project inspection and acceptance.
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B. Clean interior and exterior glass, and surfaces exposed to view; remove temporary labels,
stains and foreign substances, polish transparent and glossy surfaces, vacuum carpeted and
soft surfaces, mop hard floor surfaces.

C. Remove smudges, marks, stains, fingerprints, soil, dirt, spots, dust, lint, and other foreign
materials from finished and exposed surfaces

D. Clean equipment and fixtures to sanitary condition with cleaning materials appropriate to
surface and material being cleaned.

E. Remove waste and surplus materials, rubbish, and temporary construction facilities from site.

1.9 PROTECTING INSTALLED CONSTRUCTION

A. Protect installed Work and provide special protection as specified in Section 01 56 00 -
Temporary Barriers and Enclosures and where specified in individual specification sections until
Work is accepted by Engineer and Alamo Colleges District.

B. Provide temporary and removable protection for installed products. Control activity in immediate
work area to prevent damage.

C. Provide protective coverings at walls, projections, jambs, sills, and soffits of openings.

D. Protect finished floors, stairs, and other surfaces from traffic, dirt, wear, damage, or movement
of heavy objects, by protecting with durable sheet materials.

1.10 PROJECT RECORD DOCUMENTS

A. Project Record Documents, as described in Section 01 78 39 , shall be submitted at Project
Closeout. Final Payment will not be authorized by the Engineer until final review and
acceptance by Engineer is achieved in accordance with the Alamo Colleges District's
requirements.

B. At Contractor's request, and with associated fee, Engineer may provide electronic versions of
the construction drawing and specification files for Contractor's use, subject to the terms and
conditions of Engineer's standard electronic document transfer agreement.

C. Submit reproducible to respective consultants (Civil, Structural, MEP, etc.) for review.
Consultant will mark-up corrections and return to Contractor for final revisions. Make final
revisions prior to submitting to Engineer.

1.11 EXTRA STOCK, MATERIALS, AND MAINTENANCE PRODUCTS

A. Furnish extra stock, maintenance, and extra products in quantities specified in individual
specification sections.

B. Deliver to Project site or to Alamo Colleges District’s Maintenance Department as directed by
Alamo Colleges District; obtain signed receipt from Owner's Designated Representative prior to
final application for payment. Delivery of materials to, or obtaining receipt from anyone other
than Owner's Designated Representative may constitute breach of this requirement and may
require delivery of additional materials at no cost to Alamo Colleges District if original materials
are misplaced.

C. Include signed receipts for delivery of extra stock and materials, including keys, with Closeout
Documents.

1.12 WARRANTIES, CERTIFICATES, AND BONDS

A. Definitions:
1. Standard Product Warranties: preprinted written warranties published by individual

manufacturers for particular products and are specifically endorsed by the manufacturer to
Alamo Colleges District.

2. Special Warranties: Written warranties required by or incorporated in the Contract
Documents, either to extend time limits provided by standard warranties or to provide
coverage of specific defects, or both.

B. In accordance with the general warranty obligations under General Conditions, Article 3,
Section 3.5 "Warranty" as amended by the Supplementary Conditions, Contractor's warranty



LEAF Engineers  Palo Alto College Hydronic Piping Replacement 
PBK Project No. 230030   Alamo Colleges District 

Closeout Procedures 
01 77 00  - 6  

shall be for a period of one (1) year following the date of Substantial Completion, hereinafter
called the one-year warranty period. Contractor's one-year general warranty shall include all
labor, material and delivery costs required to correct defective material and installation. This
warranty shall not limit Alamo Colleges District’s rights with respect to latent defects, gross
mistakes, or fraud.

C. Contractor’s one-year warranty shall run concurrently with the one (1) year period for correction
of Work required under General Conditions, Article 12, Section 12.2 "Correction of Work".

D. No service charges or call out charges are allowed to investigate warranty claims.

E. In addition to Contractor's one-year warranty, Special Warranties as described in individual
specifications sections, shall extend the warranty period for the period specified without
limitation in respect to other obligations which Contractor has under the Contract Documents.

F. Manufacturer’s disclaimers and limitations on product warranties do not relieve Contractor of
the warranty on the Work that incorporates the products, nor does it relieve the suppliers,
manufacturers, and subcontractors required to countersign special warranties with Contractor.

G. Warranty Requirements:
1. When correcting warranted Work that has failed, remove and replace other Work that has

been damaged as a result of such failure or that must be removed and replaced to provide
access for correction of warranted Work.

2. When Work covered by a warranty has failed and been corrected by replacement or
reconstruction, reinstate the warranty by written endorsement. The reinstated warranty
shall be equal to the original warranty with an equitable adjustment for depreciation.

3. Upon determination that Work covered by a warranty has failed, replace or rebuild the
Work to an acceptable condition complying with requirements of Contract Documents.
Contractor is responsible for the cost of replacing defective Work regardless of whether
Alamo Colleges District has benefited from use of the Work through a portion of its
anticipated useful service life.

4. Written warranties made to Alamo Colleges District are in addition to implied warranties,
and shall not limit the duties, obligations, rights and remedies otherwise available under
the law, nor shall warranty periods be interpreted as limitations on time in which Alamo
Colleges District can enforce such other duties, obligations, rights, or remedies.

5. Alamo Colleges District reserves the right to refuse to accept Work for the Project where a
special warranty, certification, or similar commitment is required on such Work or
designated portion of the Work, until evidence is presented that entities required to
countersign such commitments are willing to do so.

H. Compile copies of each required warranty properly executed by Contractor and the
subcontractor, supplier, or manufacturer. Verify documents are in proper form, contain full
information, and are notarized. Co-execute warranties, certificates and bonds when required
and include signed warrantees with Closeout Documents submitted to Engineer.

1.13 FINAL COMPLETION AND FINAL PAYMENT

A. Final Notice and Examination:
1. When all items on the Punch List have been corrected, final cleaning has been completed,

and installed work has been protected, submit written notice to Engineer that the Work is
ready for final examination.

2. Upon receipt of written notice that the Work is ready for final inspection and acceptance,
Engineer will make final examination.

B. Final Change Order: When the Project Closeout items described above are successfully
completed and the Work is found acceptable to Engineer and Alamo Colleges District, a Final
Change Order will be executed. This Change Order will include any Allowance adjustments as
required by the Contract Documents.

C. Final Application for Payment: When all of the above items are successfully complete, submit to
the Engineer a final Application for Payment and request for release of retainage.
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D. Release of Retainage: Release of retainage will not be authorized by Engineer until Contractor
completes all requirements for close-out to the satisfaction of Alamo Colleges District and
Engineer as described herein.

1.14 FINAL EXAMINATION

A. Immediately prior to expiration of the one (1) year period for correction of the Work, the
Contractor shall make an inspection of the work in the company of the Engineer and Alamo
Colleges District. Engineer and the Alamo Colleges District shall be given not less than ten (10)
days notice prior to the anticipated date of final examination.

B. Where any portion of the work has proven to be defective and requires replacement, repair or
adjustment, Contractor shall immediately provide materials and labor necessary to remedy
such defective work and shall execute such work without delay until completed to the
satisfaction of Engineer and Alamo Colleges District, even if the date of completion of the
corrective work may extend beyond the expiration date of the correction period.

C. Contractor shall not be responsible for correction of work which has been damaged because of
neglect or abuse by Alamo Colleges District nor the replacement of parts necessitated by
normal wear in use.

PART 2 PRODUCTS

NOT USED

PART 3 EXECUTION

NOT USED

END OF SECTION  01 77 00
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SECTION 01 77 01 - CLOSEOUT FORM A - SUBCONTRACTOR'S AFFIDAVIT OF RELEASE OF LIEN

SUBCONTRATOR'S AFFIDAVIT OF RELEASE OF LIEN

STATE OF TEXAS .

COUNTY OF _______________.

KNOW ALL MEN BY THESE PRESENTS:

____________________, being duly sworn, deposes and says:
That they are the ____________________ of ____________________, the subcontractor
who supplied, installed, and/or erected the Work described below, and that, they are duly
authorized to make this Affidavit and Subcontractor Release.

PROJECT: PALO ALTO COLLEGE HYDRONIC PIPING REPLACEMENT 

OWNER: ALAMO COLLEGES DISTRICT 

ARCHITECT: LEAF ENGINEERS 

WORK PERFORMED: ____________________________________________________________

SPECIFICATION SECTION(S): _____________________________________________________

That all Work required under the subject subcontractor of the subject construction project has
been performed in accordance with the terms thereof, that all material men, sub-
subcontractors, mechanics, and laborers have been paid and satisfied in full and that there are
no outstanding claims of any character arising out of the performance of said subcontractor
which have not been paid and satisfied in full.

That to the best of his / her knowledge and belief, there are no unsatisfied claims for damages
resulting from injury or death to any employees, sub-subcontractors, or the public at large
arising out of the performance of said subcontract, or any suits or claims for any other damages
of any kind, nature, or description which might constitute a lien upon the property of the Alamo
Colleges District .

That they have received full payment of all sums due them for materials furnished and services
rendered by the undersigned in connection with the performance of said subcontract and has
and does hereby release the Alamo Colleges District  and the Engineer  and his consultants and
the Contractor  from any and all claims of any character arising out of or in any way connected
with performance of said subcontract.

Name of Subcontracor: ____________________________________________________

Attested By: _______________________________________  Title: ____________________

------------------------------------------------------------------------------------------------------------------------------

Jurat

State of Texas .

County of _______________.
Sworn to and subscribed before me on this _____ day of __________, 20__.
Notary Public: _____________________________ Seal:

END OF SECTION  01 77 01
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SECTION 01 77 02 - CLOSEOUT FORM B - SUBCONTRACTOR HAZARDOUS MATERIAL
CERTIFICATE

SUBCONTRACTOR HAZARDOUS MATERIAL CERTIFICATE

THE STATE OF TEXAS .

COUNTY OF _______________.

PROJECT NAME: PALO ALTO COLLEGE HYDRONIC PIPING REPLACEMENT 

ALAMO COLLEGES DISTRICT : ALAMO COLLEGES DISTRICT 

ENGINEER : LEAF ENGINEERS 

KNOW ALL MEN BY THESE PRESENTS:

____________________, being first duly sworn, deposes and says that he/she is the
____________________ of ____________________, the subcontractor / supplier who
constructed or provided the section(s) of Work referenced above, and that they are duly
authorized to certify to the best of their information, knowledge, and belief no asbestos, lead or
PCB containing products have been incorporated into the project.

NAME OF SUBCONTRACTOR: _________________________________________________

ATTESTED BY: _______________________________________  TITLE:
____________________

------------------------------------------------------------------------------------------------------------------------------------

JURAT

STATE OF TEXAS .

COUNTY OF _______________.

Sworn to and subscribed before me on this _____ day of __________, 20__.

A. Notary Public: _____________________________ Seal:

END OF SECTION  01 77 02
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SECTION 01 77 03 - CLOSEOUT FORM C - SUBCONTRACTOR WARRANTY

SUBCONTRACTOR WARRANTY

STATE OF TEXAS .

COUNTY OF _______________.

KNOW ALL MEN BY THESE PRESENTS:

____________________, being first duly sworn, deposes and says:

That they are the Subcontractor (or the ____________________ of ____________________
the subcontractor), the subcontractor / supplier who supplied, installed, and / or erected the
Work described below, and that, they are duly authorized to make this Subcontractor Warranty:

Project: Palo Alto College Hydronic Piping Replacement 

Alamo Colleges District : Alamo Colleges District 

Engineer : LEAF Engineers 

Work Performed: _____________________________________________________________

Specifcation Section(s): ________________________________________________________

The undersigned Contractor  warrants to the Alamo Colleges District  and Engineer  that
materials and equipment furnished under the Contract are of good quality and new except
where otherwise required or permitted by the Contract Documents, that the Work is free from
defects not inherent in the quality required or permitted, and that the Work conforms with the
requirements of the Contract Documents. Work not conforming to these requirements, including
substitutions not properly approved and authorized, may be considered
defective. Subcontractor’s warranty excludes remedy for damage or defect caused by abuse,
modifications not executed by the Subcontractor, improper or insufficient maintenance,
improper operation, or normal wear and tear under normal usage.

In the event of failure of materials, products, or workmanship, during the specified warranty
periods, the Subcontractor shall take appropriate measures to assure correction or replacement
of the defective items, whether notified by the Contractor , Alamo Colleges District , or Engineer .

The Subcontractor warrants the Work performed for a period of _____ months from the date of
Substantial Completion, except as follows: _________________________________________

___________________________________________________________________________

NAME OF SUBCONTRACTOR: ____________________________________________________

ATTESTED BY: _______________________________________  TITLE:
____________________

------------------------------------------------------------------------------------------------------------------------------------

JURAT

STATE OF TEXAS .

COUNTY OF _______________.

Sworn to and subscribed before me on this _____ day of __________, 20__.

Notary Public: _____________________________ Seal:

END OF SECTION  01 77 03
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SECTION 01 78 23 - OPERATION AND MAINTENANCE DATA

PART 1 GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section includes administrative and procedural requirements for preparing operation and
maintenance manuals, including the following:
1. Operation and maintenance documentation directory manuals.
2. Emergency manuals.
3. Systems and equipment operation manuals.
4. Systems and equipment maintenance manuals.
5. Product maintenance manuals.

1.3 DEFINITIONS

A. Refer to Section 01 42 16 - Definitions for the following terms:
1. Subsystem.
2. System.

1.4 SUBMITTALS

A. Submit operation and maintenance manuals indicated. Provide content for each manual as
specified in individual Specification Sections, and as reviewed and approved at the time of
Section submittals. Submit reviewed manual content formatted and organized as required by
this Section:
1. Engineer will comment on whether content of operation and maintenance submittals is

acceptable.
2. Where applicable, clarify and update reviewed manual content to correspond to revisions

and field conditions.

B. Format:
1. Submit operation and maintenance manuals in the following format:

C. Initial Manual Submittal: Submit draft copy of each manual at least 30 days before commencing
demonstration and training. Engineer will comment on whether general scope and content of
manual are acceptable.

D. Final Manual Submittal:
1. Submit each manual in final form prior to requesting inspection for Substantial Completion

and at least 15 days before commencing demonstration and training. Engineer will return
copy with comments:
a. Correct or revise each manual to comply with Engineer's and Commissioning

Authority's comments. Submit copies of each corrected manual within 15 days of
receipt of Engineer's comments and prior to commencing demonstration and training.

E. Comply with 01 77 00 - Closeout Procedures for schedule for submitting operation and
maintenance documentation. Where applicable use 01 91 13 - General Commissioning
Requirements.

1.5 FORMAT OF OPERATION AND MAINTENANCE MANUALS

1.6 REQUIREMENTS FOR MANUALS

A. Organization of Manuals:
1. Unless otherwise indicated, organize each manual into a separate section for each

system and subsystem, and a separate section for each piece of equipment not part of a
system. Each manual shall contain the following materials, in the order listed:
a. Title page.
b. Table of contents.
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c. Manual contents.

B. Title Page:
1. Include the following information:

a. Subject matter included in manual.
b. Name and address of Project.
c. Name and address of Alamo Colleges District.
d. Date of submittal.
e. Name and contact information for Contractor.
f. Name and contact information for Construction Manager.
g. Name and contact information for Engineer.
h. Name and contact information for Commissioning Authority.
i. Names and contact information for major consultants to Engineer that designed the

systems contained in the manuals.
j. Cross-reference to related systems in other operation and maintenance manuals.

C. Table of Contents:
1. List each product included in manual, identified by product name, indexed to the content

of the volume, and cross-referenced to Specification Section number in Project Manual:
a. If operation or maintenance documentation requires more than one volume to

accommodate data, include comprehensive table of contents for all volumes in each
volume of the set.

D. Manual Contents: Organize into sets of manageable size. Arrange contents alphabetically by
system, subsystem, and equipment. If possible, assemble instructions for subsystems,
equipment, and components of one system into a single binder.

E. Identification: In the documentation directory and in each operation and maintenance manual,
identify each system, subsystem, and piece of equipment with same designation used in the
Contract Documents. If no designation exists, assign a designation according to
ASHRAE Guideline 4, "Preparation of Operating and Maintenance Documentation for Building
Systems."

1.7 OPERATION AND MAINTENANCE DOCUMENTATION DIRECTORY MANUAL

A. Operation and Maintenance Documentation Directory:
1. Prepare a separate manual that provides an organized reference to emergency,

operation, and maintenance manuals. List items and their location to facilitate ready
access to desired information. Include the following:
a. List of systems and subsystems: List systems alphabetically. Include references to

operation and maintenance manuals that contain information about each system.
b. List of equipment: List equipment for each system, organized alphabetically by

system. For pieces of equipment not part of system, list alphabetically in separate list.
c. Tables of contents: Include a table of contents for each emergency, operation, and

maintenance manual.

1.8 EMERGENCY MANUALS

A. Emergency Manual: Assemble a complete set of emergency information indicating procedures
for use by emergency personnel and by Alamo Colleges District's operating personnel for types
of emergencies indicated.

B. Content:
1. Organize manual into a separate section for each of the following:

a. Type of emergency.
b. Emergency instructions.
c. Emergency procedures.

C. Type of Emergency:
1. Where applicable for each type of emergency indicated below, include instructions and

procedures for each system, subsystem, piece of equipment, and component:
a. Flood.
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b. Gas leak.
c. Water leak.
d. Power failure.
e. Water outage.
f. System, subsystem, or equipment failure.
g. Chemical release or spill.

D. Emergency Instructions: Describe and explain warnings, trouble indications, error messages,
and similar codes and signals. Include responsibilities of Alamo Colleges District's operating
personnel for notification of Installer, supplier, and manufacturer to maintain warranties.

E. Emergency Procedures:
1. Include the following, as applicable:

a. Instructions on stopping.
b. Shutdown instructions for each type of emergency.
c. Operating instructions for conditions outside normal operating limits.
d. Required sequences for electric or electronic systems.
e. Special operating instructions and procedures.

1.9 SYSTEMS AND EQUIPMENT OPERATION MANUALS

A. Systems and Equipment Operation Manual:
1. Assemble a complete set of data indicating operation of each system, subsystem, and

piece of equipment not part of a system. Include information required for daily operation
and management, operating standards, and routine and special operating procedures:
a. Engage a factory-authorized service representative to assemble and prepare

information for each system, subsystem, and piece of equipment not part of a system.
b. Prepare a separate manual for each system and subsystem, in the form of an

instructional manual for use by Alamo Colleges District's operating personnel.

B. Content:
1. In addition to requirements in this Section, include operation data required in individual

Specification Sections and the following information:
a. System, subsystem, and equipment descriptions. Use designations for systems and

equipment indicated on Contract Documents.
b. Performance and design criteria if Contractor has delegated design responsibility.
c. Operating standards.
d. Operating procedures.
e. Operating logs.
f. Wiring diagrams.
g. Control diagrams.
h. Piped system diagrams.
i. Precautions against improper use.
j. License requirements including inspection and renewal dates.

C. Descriptions:
1. Include the following:

a. Product name and model number. Use designations for products indicated on
Contract Documents.

b. Manufacturer's name.
c. Equipment identification with serial number of each component.
d. Equipment function.
e. Operating characteristics.
f. Limiting conditions.
g. Performance curves.
h. Engineering data and tests.
i. Complete nomenclature and number of replacement parts.

D. Operating Procedures:
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1. Include the following, as applicable:
a. Startup procedures.
b. Equipment or system break-in procedures.
c. Routine and normal operating instructions.
d. Regulation and control procedures.
e. Instructions on stopping.
f. Normal shutdown instructions.
g. Seasonal and weekend operating instructions.
h. Required sequences for electric or electronic systems.
i. Special operating instructions and procedures.

E. Systems and Equipment Controls: Describe the sequence of operation and diagram controls as
installed.

F. Piped Systems: Diagram piping as installed and identify color coding where required for
identification.

1.10 SYSTEMS AND EQUIPMENT MAINTENANCE MANUALS

A. Systems and Equipment Maintenance Manuals:
1. Assemble a complete set of data indicating maintenance of each system, subsystem, and

piece of equipment not part of a system. Include manufacturers' maintenance
documentation, preventive maintenance procedures and frequency, repair procedures,
wiring and systems diagrams, lists of spare parts, and warranty information:
a. Engage a factory-authorized service representative to assemble and prepare

information for each system, subsystem, and piece of equipment not part of a system.
b. Prepare a separate manual for each system and subsystem, in the form of an

instructional manual for use by Alamo Colleges District's operating personnel.

B. Content: For each system, subsystem, and piece of equipment not part of a system, include
source information, manufacturers' maintenance documentation, maintenance procedures,
maintenance and service schedules, spare parts list and source information, maintenance
service contracts, and warranties and bonds as described below.

C. Source Information: List each system, subsystem, and piece of equipment included in manual,
identified by product name and arranged to match manual's table of contents. For each product,
list name, address, and telephone number of installer or supplier and maintenance service
agent, and cross-reference Specification Section number and title in Project manual and
Drawing or schedule designation or identifier where applicable.

D. Manufacturers' Maintenance Documentation:
1. Include the following information for each component part or piece of equipment:

a. Standard maintenance instructions and bulletins:
1) Include only sheets pertinent to product or component installed. Mark each

sheet to identify each product or component incorporated into the Work. If data
include more than one (1) item in a tabular format, identify each item using
appropriate references from the Contract Documents. Identify data applicable to
the Work and delete references to information not applicable:
(a) Prepare supplementary text if manufacturers' standard printed data are not

available and where the information is necessary for proper operation and
maintenance of equipment or systems.

b. Drawings, diagrams, and instructions required for maintenance, including
disassembly and component removal, replacement, and assembly.

c. Identification and nomenclature of parts and components.
d. List of items recommended to be stocked as spare parts.

E. Maintenance Procedures:
1. Include the following information and items that detail essential maintenance procedures:

a. Test and inspection instructions.
b. Troubleshooting guide.
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c. Precautions against improper maintenance.
d. Disassembly; component removal, repair, and replacement; and reassembly

instructions.
e. Aligning, adjusting, and checking instructions.
f. Demonstration and training video recording, if available.

F. Maintenance and Service Schedules:
1. Include service and lubrication requirements, list of required lubricants for equipment, and

separate schedules for preventive and routine maintenance and service with standard
time allotment:
a. Scheduled maintenance and service: Tabulate actions for daily, weekly, monthly,

quarterly, semiannual, and annual frequencies.
b. Maintenance and service record: Include manufacturers' forms for recording

maintenance.

G. Spare Parts List and Source Information: Include lists of replacement and repair parts, with
parts identified and cross-referenced to manufacturers' maintenance documentation and local
sources of maintenance materials and related services.

H. Maintenance Service Contracts: Include copies of maintenance agreements with name and
telephone number of service agent.

I. Warranties and Bonds:
1. Include copies of warranties and bonds and lists of circumstances and conditions that

would affect validity of warranties or bonds:
a. Include procedures to follow and required notifications for warranty claims.

J. Drawings:
1. Prepare Drawings supplementing manufacturers' printed data to illustrate the relationship

of component parts of equipment and systems and to illustrate control sequence and flow
diagrams. Coordinate these Drawings with information contained in record Drawings to
ensure correct illustration of completed installation:
a. Do not use original Project record documents as part of maintenance manuals.

1.11 PRODUCT MAINTENANCE MANUALS

A. Product Maintenance Manual: Assemble a complete set of maintenance data indicating care
and maintenance of each product, material, and finish incorporated into the Work.

B. Content: Organize manual into a separate section for each product, material, and finish. Include
source information, product information, maintenance procedures, repair materials and
sources, and warranties and bonds, as described below.

C. Source Information: List each product included in manual, identified by product name and
arranged to match manual's table of contents. For each product, list name, address, and
telephone number of installer or supplier and maintenance service agent, and cross-reference
Specification Section number and title in Project manual and Drawing or schedule designation
or identifier where applicable.

D. Product Information:
1. Include the following, as applicable:

a. Product name and model number.
b. Manufacturer's name.
c. Color, pattern, and texture.
d. Material and chemical composition.
e. Reordering information for specially manufactured products.

E. Maintenance Procedures:
1. Include manufacturer's written recommendations and the following:

a. Inspection procedures.
b. Types of cleaning agents to be used and methods of cleaning.
c. List of cleaning agents and methods of cleaning detrimental to product.
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d. Schedule for routine cleaning and maintenance.
e. Repair instructions.

F. Repair Materials and Sources: Include lists of materials and local sources of materials and
related services.

G. Warranties and Bonds:
1. Include copies of warranties and bonds and lists of circumstances and conditions that

would affect validity of warranties or bonds:
a. Include procedures to follow and required notifications for warranty claims.

PART 2 PRODUCTS

NOT USED

PART 3 EXECUTION

NOT USED

END OF SECTION  01 78 23
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SECTION 01 78 39 - PROJECT RECORD DOCUMENTS

PART 1 GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes: Administrative and procedural requirements for project record documents,
including but not limited to:
1. Record Drawings.
2. Record Specifications.
3. Record Product Data.
4. Miscellaneous record submittals.

1.3 CLOSEOUT SUBMITTALS

A. Record Drawings:
1. Number of Copies: Submit one set of marked up record prints.
2. Number of Copies: Submit copies of record Drawings:

a. Initial Submittal:
1) Submit PDF electronic files of scanned record prints and one of file prints.
2) Submit record digital data files and one sets of plots.
3) Engineer will indicate whether general scope of changes, additional information

recorded, and quality of drafting are acceptable.
b. Final Submittal:

1) Submit PDF electronic files of scanned record prints and three sets of prints.
2) Submit record digital data files and three sets of record digital data file plots.
3) Plot each drawing file, whether or not changes and additional information were

recorded.

B. Record Specifications: Submit one paper copy and one annotated PDF electronic file of the
Project Specifications, including addenda and contract modifications.

C. Record Product Data: Submit one paper copy and one annotated PDF electronic file and
directory of each submittal.
1. Where record Product Data are required as part of operation and maintenance manuals,

submit duplicate marked up Product Data as a component of manual.

D. Miscellaneous Record Submittals: Refer to the individual Specification Sections for
miscellaneous record keeping requirements and submittals in connection with various
construction activities. Submit one paper copy and annotated PDF electronic files and
directories of each submittal.

E. Reports: Submit written report monthly indicating items incorporated into project record
documents concurrent with progress of the Work, including revisions, concealed conditions,
field changes, product selections, and other notations incorporated.

1.4 PROJECT RECORD DOCUMENT PROCEDURES

A. Do not use Project Record Documents for construction purposes. Protect Project Record
Documents from deterioration and loss. Provide access to Project Record Documents for
Architect’s reference.
1. Do not use As-Built Drawings and Specifications for Record Drawings and Specifications.

B. Recording Procedures: Update drawings and specifications on daily bases to record actual
conditions. Record information concurrently with construction progress. Do not conceal Work
until required information is accurately recorded.

C. Store Record Documents and samples apart from as built documents used for construction.
1. Label and file Record Documents and samples in accordance with section number listings

in Table of Contents. Label each document PROJECT RECORD in neat, large, printed
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letters.
2. Maintain Record Documents in clean, dry and legible condition.
3. Make Record Documents and samples available for inspection upon request of Engineer.

PART 2 PRODUCTS

2.1 RECORD DRAWINGS

A. Record Prints: Maintain one set of marked up paper copies of the Contract Drawings and Shop
Drawings.
1. Preparation: Mark record prints to show the actual installation where installation varies

from that shown originally. Require individual or entity who obtained record data, whether
individual or entity is Installer, subcontractor, or similar entity, to provide information for
preparation of corresponding marked up record prints. Show actual installation conditions
where installation varies from that shown originally.
a. Give attention to information on concealed elements difficult to identify or measure

and record later.
b. Accurately record information in an acceptable drawing technique.
c. Record data as soon as possible after obtaining it.
d. Record and check the markup before enclosing concealed installations.
e. Cross reference record prints to corresponding shop drawings or archive

photographic documentation.
2. Content: Types of items requiring marking include, but are not limited to, the following:

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

3. Mark the Contract Drawings and Shop Drawings completely and accurately. Utilize
personnel proficient at recording graphic information in production of marked up record
prints.

4. Mark record sets with erasable, red colored pencil. Use colors to distinguish between
changes for different categories of the Work at same location.

5. Mark important additional information that was either shown schematically or omitted from
original Drawings.

6. Note Construction Change Directive numbers, alternate numbers, Change Order
numbers, and similar identification, where applicable.

B. Record Digital Data Files: Immediately before inspection for Certificate of Substantial
Completion, review marked up record prints with Engineer. When authorized, prepare full set of
corrected digital data files of the Contract Drawings:
1. Format: Same digital data software program, version, and operating system as the original

Contract Drawings and annotated PDF electronic file with comment function enabled.
2. Incorporate changes and additional information previously marked on record prints.

Delete, redraw, and add details and notations where applicable.
3. Refer instances of uncertainty to Engineer for resolution.
4. Architect will furnish Contractor one set of digital data files of the Contract Drawings for

use in recording information.
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a. Refer to Section 01 33 00 - Submittal Procedures for requirements related to use of
Engineer's digital data files.

b. Engineer will provide data file layer information. Record markups in separate layers.

C. Newly Prepared Record Drawings: Prepare new Drawings instead of preparing record
Drawings where Architect determines that neither the original Contract Drawings nor Shop
Drawings are suitable to show actual installation.
1. New Drawings may be required when a Change Order is issued as a result of accepting

an alternate, substitution, or modification.
2. Consult Engineer for proper scale and scope of detailing and notations required to record

the actual physical installation and its relation to other construction. Integrate newly
prepared record Drawings into record Drawing sets; comply with procedures for
formatting, organizing, copying, binding, and submitting.

D. Format: Identify and date each record Drawing; include the designation PROJECT RECORD
DRAWING in a prominent location.
1. Record Prints: Organize record prints and newly prepared record Drawings into

manageable sets. Bind each set with durable paper cover sheets. Include identification on
cover sheets.

2. Format: Annotated PDF electronic file with comment function enabled.
3. Record Digital Data Files: Organize digital data information into separate electronic files

that correspond to each sheet of the Contract Drawings. Name each file with the sheet
identification. Include identification in each digital data file.

4. Identification: As follows:
a. Project name.
b. Designation PROJECT RECORD DRAWINGS.
c. Name of Engineer.
d. Name of Contractor.

2.2 RECORD SPECIFICATIONS

A. Preparation: Mark Specifications to indicate the actual product installation where installation
varies from that indicated in Specifications, addenda, and contract modifications. Indicate actual
product installation where installation varies from that indicated in Specifications.
1. Give particular attention to information on concealed products and installations that cannot

be readily identified and recorded later.
2. Mark copy with the proprietary name and model number of products, materials, and

equipment furnished, including substitutions and product options selected.
3. Record the name of manufacturer, supplier, Installer, and other information necessary to

provide a record of selections made.
4. For each principal product, indicate whether record Product Data has been submitted in

operation and maintenance manuals instead of submitted as record Product Data.
5. Note related Change Orders, record Product Data, and record Drawings where applicable.

B. Format: Submit record Specifications as annotated PDF electronic file and marked up paper
copy of Specifications.

2.3 RECORD PRODUCT DATA

A. Preparation: Mark Product Data to indicate the actual product installation where installation
varies substantially from that indicated in Product Data submittal.
1. Give particular attention to information on concealed products and installations that cannot

be readily identified and recorded later.
2. Include significant changes in the product delivered to Project site and changes in

manufacturer's written instructions for installation.
3. Note related Change Orders, record Specifications, and record Drawings where

applicable.

B. Format: Submit record Product Data as annotated PDF electronic file. Include record Product
Data directory organized by Specification Section number and title, electronically linked to each
item of record Product Data.
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2.4 RECORD SAMPLES

A. Record Samples: Determine with Engineer and Alamo Colleges District which submitted
Samples are to be maintained as Record Samples. Maintain and mark one set to indicate date
of review and approval by Engineer; note any deviations or variations between reviewed
sample and installed product or material.

2.5 MISCELLANEOUS RECORD SUBMITTALS

A. Assemble miscellaneous records required by the individual Specification Sections for
miscellaneous record keeping and submittal in connection with actual performance of the Work.
Bind or file miscellaneous records and identify each, ready for continued use and reference.
Include the following:
1. Reviewed shop drawings, product data, and samples.
2. Field test reports.
3. Inspection certificates and manufacturer's certificates.
4. Inspections by Authorities Having Jurisdiction (AHJ) (AHJ).
5. Documentation of foundation depths.
6. Special measurements or adjustments.
7. Tests and inspections.
8. Surveys.
9. Design mixes.

B. Format: Submit miscellaneous record submittals as scanned PDF electronic file(s) of marked
up miscellaneous record submittals. Include miscellaneous record submittals directory
organized by Specification Section number and title, electronically linked to each item of
miscellaneous record submittals.

PART 3 EXECUTION

3.1 RECORDING AND MAINTENANCE

A. Recording: Maintain one copy of each submittal during the construction period for project
record document purposes. Post changes and revisions to project record documents as they
occur; do not wait until end of Project.

B. Maintenance of Record Documents and Samples: Store record documents and Samples in the
field office apart from the Contract Documents used for construction. Do not use project record
documents for construction. Maintain record documents in good order and in a clean, dry,
legible condition, protected from deterioration and loss. Provide access to project record
documents for Engineer's reference during normal working hours.

END OF SECTION  01 78 39
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SECTION 01 79 00 - DEMONSTRATION AND TRAINING

PART 1 GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section includes administrative and procedural requirements for instructing Alamo Colleges
District's personnel, including the following:
1. Demonstration of operation of systems, subsystems, and equipment.
2. Training in operation and maintenance of systems, subsystems, and equipment.
3. Demonstration and training video recordings.

1.3 INFORMATIONAL SUBMITTALS

A. Instruction Program: Submit outline of instructional program for demonstration and training
including a list of training modules and a schedule of proposed dates, times, length of
instruction time, and instructors' names for each training module. Include learning objective and
outline for each training module.
1. Indicate proposed training modules utilizing manufacturer-produced demonstration and

training video recordings for systems, equipment, and products in lieu of video recording
of live instructional module.

B. Qualification Data: For instructor.

C. Attendance Record: For each training module, submit list of participants and length of
instruction time.

1.4 CLOSEOUT SUBMITTALS

A. Demonstration and Training Video Recordings: Submit two copies within seven days of end of
each training module.
1. Identification: On each copy, provide an applied label with the following information:

a. Name of Project.
b. Name and address of videographer.
c. Name of Engineer.
d. Name of Contractor.
e. Date of video recording.

2. At completion of training, submit complete training manual(s) for Alamo Colleges District's
use.

1.5 QUALITY ASSURANCE

A. Instructor Qualifications: A factory-authorized service representative, complying with
requirements in Section 01 40 00 - Quality Requirements, experienced in operation and
maintenance procedures and training.

1.6 COORDINATION

A. Coordinate instruction schedule with Alamo Colleges District's operations. Adjust schedule as
required to minimize disrupting Alamo Colleges District's operations.

B. Coordinate instructors, including providing notification of dates, times, length of instruction time,
and course content.

C. Coordinate content of training modules with content of approved emergency, operation, and
maintenance manuals. Do not submit instruction program until operation and maintenance data
has been reviewed and approved by Engineer.
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PART 2 PRODUCTS

2.1 INSTRUCTION PROGRAM

A. Program Structure: Develop an instruction program that includes individual training modules for
each system and for equipment not part of a system, as required by individual Specification
Sections.

B. Training Modules:  Develop a learning objective and teaching outline for each module.  Include
a description of specific skills and knowledge that participant is expected to master. For each
module, include instruction for the following as applicable to the system, equipment, or
component:
1. Basis of System Design, Operational Requirements, and Criteria: Include the following:

a. System, subsystem, and equipment descriptions.
b. Performance and design criteria if Contractor is delegated design responsibility.
c. Operating standards.
d. Regulatory requirements.
e. Equipment function.
f. Operating characteristics.
g. Limiting conditions.
h. Performance curves.

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

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

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

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

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

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

8. Repairs: Include the following:
a. Diagnosis instructions.
b. Repair instructions.
c. Disassembly; component removal, repair, and replacement; and reassembly

instructions.
d. Instructions for identifying parts and components.
e. Review of spare parts needed for operation and maintenance.

PART 3 EXECUTION

3.1 PREPARATION

A. Assemble educational materials necessary for instruction, including documentation and training
module. Assemble training modules into a training manual organized in coordination with
requirements in Section 01 77 00 - Closeout Procedures.

B. Set up instructional equipment at instruction location.

3.2 INSTRUCTION

A. Engage qualified instructors to instruct Alamo Colleges District's personnel to adjust, operate,
and maintain systems, subsystems, and equipment not part of a system.
1. Alamo Colleges District will furnish an instructor to describe Alamo Colleges District's

operational philosophy.
2. Alamo Colleges District will furnish Contractor with names and positions of participants.

B. Scheduling: Provide instruction at mutually agreed on times. For equipment that requires
seasonal operation, provide similar instruction at start of each season.
1. Schedule training with Alamo Colleges District through Program Manager with at least 10

days' advance notice.

C. Cleanup: Collect used and leftover educational materials and give to Alamo Colleges District.
Remove instructional equipment. Restore systems and equipment to condition existing before
initial training use.

3.3 DEMONSTRATION AND TRAINING VIDEO RECORDINGS

A. General: Record each training module separately. Include classroom instructions and
demonstrations, board diagrams, and other visual aids, but not student practice.

B. Video Recording Format: Provide high-quality color video recordings with menu navigation in
format acceptable to Alamo Colleges District.

C. Recording: Mount camera on tripod before starting recording, unless otherwise necessary to
show area of demonstration and training. Display continuous running time.

END OF SECTION  01 79 00
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SECTION 01 91 13 - GENERAL COMMISSIONING REQUIREMENTS

PART 1 GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section establishes general and administrative requirements pertaining to Commissioning
(Cx) of equipment, devices, and building systems on the project. Technical requirements for
Commissioning of particular systems and components are established in the respective
technical sections of this Project Manual.

B. It is of primary concern that all operable systems installed in the Project perform in accordance
with the Contract Documents, the Owner’s Project Requirements (OPR), and the Basis of
Design (BOD). During Commissioning, Contractor shall systematically demonstrate to Alamo
Colleges District or Owner's Designated Representative that operable systems have been
installed and perform in strict accordance with the Contract Documents.

C. Commissioning requires cooperation and involvement of all parties throughout the construction
process. Contractor shall deliver a successful Commissioning process. Successful
Commissioning requires that installation of all building systems complies with Contract
Document requirements and that full operational check-out and necessary adjustments are
performed prior to Substantial Completion with the exception of Deferred Tests approved in
advance by Alamo Colleges District.

D. Commissioning will encompass and coordinate traditionally separate functions of system
documentation, installation checkout, System Verification Checklists and start-up, control
system calibration and point-to-point checkout, testing, adjusting, and balancing, Functional
Performance Tests, Integrated System Tests, Contractor demonstration to Alamo Colleges
District, and training of Alamo Colleges District’s personnel. This requires assembling all related
documentation into one cohesive collection. Commissioning shall achieve the following specific
objectives of the Contract Documents:
1. Verify and document proper installation and intended performance of equipment, systems,

and integrated systems.
2. Ensure that Operating and Maintenance (O&M) and Commissioning documentation

requirements are complete.
3. Provide Alamo Colleges District with functional buildings and systems that meet the

Contract Document requirements and the Owner’s Project Requirements (OPR) at
Substantial Completion.

1.3 DEFINITIONS

A. Refer to Section 01 42 16 - Definitions for the following terms:
1. Basis of Design (BOD).
2. Commissioning (Cx).
3. Commissioning Authority (CxA).
4. Contract Documents.
5. Control Point and Sensor Calibration Verification.
6. Deferred Testing.
7. Deficiency.
8. Functional Performance Test (FPT).
9. Functional Performance Testing Procedures.
10. Integrated Systems Test (IST).
11. Integrated Systems Testing Procedures.
12. Operational Testing.
13. Owner’s Project Requirements (OPR).
14. Project Documents.
15. System Verification Checklist (SVC).
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16. Start-up.
17. Training Plan.
18. Trending.

1.4 COMMISSIONING TEAM

A. Alamo Colleges District shall appoint the following Members:
1. Alamo Colleges District’s Project Manager and any other designated representatives of

Alamo Colleges District’s staff.
2. Commissioning Authority (CxA).
3. Engineer.
4. Test, Adjust and Balance Firm (TAB) – may be sub-contracted to the CxA.

B. Contractor shall appoint the following Members:
1. Individuals, each having authority to act on behalf of the entity they represent, explicitly

organized to implement the Commissioning process through coordinated actions. At a
minimum, Contractor shall designate a Commissioning Coordinator and each major sub-
contractor (Mechanical, Electrical, Plumbing, Building Automation) shall have a dedicated
representative.

2. Vendor representatives (as needed) required for start-up, operational testing, Functional
Performance Testing, Integrated Systems Testing, and Owner Training activities.

3. Representatives of independent testing agencies (Test, Adjust and Balance, Electrical
Testing Agency, etc.)

1.5 ROLES AND RESPONSIBILITIES

A. Roles and responsibilities of Commissioning Team members related to the Commissioning
Process are provided in this Section. Respective entities defined below shall fulfill the listed
roles and responsibilities as contained herein. Specific technical roles and responsibilities are
defined in other sections of the Project Specifications.

B. Alamo Colleges District’s Roles and Responsibilities:
1. Provide guidance in development of the Owner’s Project Requirements (OPR).
2. Review Technical Specifications containing Commissioning requirements.
3. Approve the Commissioning Scope of Work and schedule of Commissioning activities.
4. Assign Owner's Designated Representative(s) and schedule them to participate in

Commissioning activities, including the following:
a. Commissioning Team meetings.
b. Review and approval of the Commissioning Plan, Training Plan, System Verification

Checklist templates, Functional Performance Test Procedures, Integrated Systems
Test Procedures, Deferred Testing Plans, Final Commissioning Process Report,
Systems Manual, Measurement and Verification Plan and other Commissioning
documents.

c. Attend Owner Training sessions in operation and maintenance of systems and
equipment.

d. Observation of Contractor’s demonstration of systems and equipment operation.

C. Commissioning Authority’s (CxA) Roles and Responsibilities:
1. Prepare the Commissioning Plan with Alamo Colleges District’s and Contractor’s review

and input.
2. Periodically attend and/or review the proceedings of the regular Construction Meetings

hosted by Contractor to understand the progress of construction activities on the project.
3. Conduct and document Commissioning Team meetings including the Commissioning

Kickoff Meeting.
4. Perform site visits as necessary to observe component and system installations prior to

energizing or start-up of equipment and systems.
5. Review and comment on product data and shop drawing submittals and coordination

drawings applicable to systems being commissioned.
6. Following submittal review and approvals by the Engineer's team, review the sequences

of operation and coordinate with the Contractor and Engineer's Team in order to prepare
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the Functional Performance Test Procedures and Integrated Systems Test procedures.
Submit to Alamo Colleges District and Contractor for review and comment prior to
facilitating FPTs and ISTs on the project.

7. Upon written notice that equipment or systems are ready for initial energizing or start-up,
review the progress of the System Verification Checklist(s) for the respective systems and
components and ensure that all requirements have been completed by Contractor to
permit energizing or start-up in accordance with the Contract Documents; CxA shall issue
written notice to Alamo Colleges District and Contractor that equipment is ready to
energize or start-up. CxA will witness and ensure proper documentation is provided by
Contractor for major equipment energizing and start-ups as executed by Contractor with
appropriate notice as indicated herein.

8. Witness, verify, and document results of Functional Performance Tests and Integrated
Systems Tests.

9. Coordinate resolution of deficiencies identified during site observations, equipment
energizing or start-up, Functional Performance Testing, Integrated Systems Testing,
Deferred Testing, and during the warranty period.

10. Review the Operating and Maintenance (O&M) documents to ensure that as-built
information and correct data is included prior to Alamo Colleges District Training sessions;
review final O&M submittal to ensure compliance with the requirements in the project
documents and provide written comments to Alamo Colleges District.

11. Review Contractor’s Training Plan and individual training agendas for compliance with the
requirements in the Contract Documents. Recommend acceptance to Alamo Colleges
District prior to Contractor scheduling training sessions with Alamo Colleges District.
Review the attendance and content of the training sessions to ensure the requirements of
the project documents are completed. Conduct a survey of Alamo Colleges District’s
personnel to evaluate the effectiveness of the Alamo Colleges District Training.

12. Compile the Final Commissioning Process Report and submit to Alamo Colleges District
for review and approval.

D. Engineer’s Roles and Responsibilities:
1. Specify control sequences of operation within the Contract Documents that comply with

the OPR and BOD.
2. Incorporate Commissioning requirements into the Contract Documents if requested by

Alamo Colleges District.
3. Attend Commissioning Team meetings.
4. Review the Commissioning Plan, System Verification Checklist templates, Functional

Performance Test Procedures, Integrated Systems Test Procedures, Deferred Testing
Plans, and other Commissioning documents as required by Alamo Colleges District or the
Contract Documents.

5. Review Contractor’s Training Plan and provide comments to Alamo Colleges District.
6. Approve technical requirements for correction of Deficiencies identified during

Commissioning, Deferred Tests, and during the warranty period.
7. Review Operating and Maintenance Manuals and provide comments to Alamo Colleges

District.

E. Contractor’s Roles and Responsibilities:
1. Contractor shall review and provide comments on documents produced by the

Commissioning Authority, and shall accept the Commissioning Plan, System Verification
Checklists, Functional Performance Test Procedures, and Integrated System Test
Procedures as approved by Alamo Colleges District.

2. Provide an individual, subject to Alamo Colleges District’s approval, experienced in
construction and Commissioning of building systems to organize, schedule, conduct, and
document the Contractor’s responsibilities in the Commissioning process. Contractor shall
assign this individual to act as the Contractor’s Commissioning Coordinator. Contractor’s
Commissioning Coordinator may have additional duties such as MEP Coordinator, but not
as Project Manager or Superintendent. Submit qualifications demonstrating the
Commissioning Coordinator’s technical expertise and experience to Alamo Colleges
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District for approval. In the event that Contractor chooses to subcontract its
Commissioning obligations, then Contractor must submit the subcontractor’s qualifications
and personnel to Alamo Colleges District for Alamo Colleges District’s approval.

3. Furnish and install systems that meet all requirements of the Contract Documents.
4. Ensure that Commissioning Process activities are incorporated into the Master Project

Schedule. Contractor shall coordinate with CxA and Alamo Colleges District to determine
the required activities, durations and predecessors.

5. Submit inspection requests, start-up requests and all supporting documentation in
accordance with the Contract Documents, General Conditions, and Commissioning Plan.

6. Cooperate with Owner's Designated Representative(s), provide access to work and
provide adequate labor, resources, and time for Commissioning.

7. Furnish copies of all shop drawings and submittals, manufacturers’ literature, maintenance
information, and any other information required for the Commissioning process.
Contractor must submit installation and checkout materials actually shipped inside
equipment and actual field checkout sheet forms used by the factory or field technicians to
Alamo Colleges District. This requirement does not supersede any additional
requirements contained in the Contract Documents.

8. Schedule and conduct pre-installation meetings and pre-commissioning meetings with
subcontractors and equipment suppliers related to Commissioning. Contractor must invite
Engineer, Alamo Colleges District, and CxA to attend the pre-installation meetings and
pre-commissioning meetings.

9. Provide qualified personnel, including subcontractors as required, to fully perform the
testing and operational demonstrations required by the Contract Documents and the
Commissioning Plan, including any Deferred Testing or re-testing related to warranty
work.

10. Correct deficiencies identified during any stage of the Commissioning process.
11. Coordinate with the CxA to develop the Training Plan and submit to Alamo Colleges

District for approval. Provide training to Alamo Colleges District’s personnel in accordance
with the Contract Documents and the approved Training Plan. Coordinate with Alamo
Colleges District to schedule training sessions and coordinate subcontractor/vendor
participation in all training sessions.

12. Perform Deferred Testing and make necessary amendments to Operating and
Maintenance Manuals and as-built drawings for applicable issues identified during the
Deferred Testing.

13. Perform system maintenance during construction as specified and requested by Alamo
Colleges District and send the maintenance records to Alamo Colleges District for Record.

14. Document the equipment as it arrives onsite to ensure that the submitted and received
equipment is correct as it arrives onsite, including the completion of the system verification
sections pertaining to the procurement process.

1.6 SYSTEMS TO BE COMMISSIONED

A. The following systems shall be commissioned according to the process defined in this Section:
1. Major HVAC Systems (100% including but not limited to the list below):

a. Air Handling Units.
b. Fan Coil Units.
c. Exhaust Fans.
d. Supply Fans.
e. Pumps.
f. Chillers.
g. Boilers.

2. Terminal Units (10% Sampling).
3. Building Automation System.
4. Lighting Controls - Occupancy Sensors (25% greater than 25 sensors installed, 100% less

than 25 sensors installed).
5. Lighting - Daylight Controls (100%).
6. Lighting - Time Switch Controls (100%).
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7. Normal and Emergency Power Systems.

PART 2 PRODUCTS

2.1 COMMISSIONING PLAN

A. Document developed by CxA that provides structure, schedule, and coordination plan for
Commissioning Process from Pre-construction phase through Occupancy Phase.
Commissioning Plan shall describe the project and systems to be commissioned,
Commissioning Process activities and deliverables, procedures to follow throughout the
process, specific roles and responsibilities for each participant, and general description of
testing and verification methods.

B. Commissioning Plan shall comply with the Owner’s Project Requirements (OPR).

C. Commissioning Team shall review the Commissioning Plan prior to Pre-Commissioning
Meeting and submit written comments or questions to CxA to be addressed in the meeting.

D. Following Pre-Commissioning meeting, CxA shall incorporate all changes discussed and
agreed upon in Pre-Commissioning meeting and submit Final Commissioning Plan to
Commissioning Team for approval and acceptance.

E. If changes to Commissioning Plan are needed during the Commissioning Process, CxA shall
edit the plan and distribute to Commissioning Team for approval and acceptance.

F. Contractor’s acceptance shall constitute acceptance of all parties sub-contracted to Contractor.
Contractor shall ensure that all sub-contractors and vendors agree and accept Commissioning
Plan.

2.2 SYSTEM VERIFICATION CHECKLISTS

A. System Verification Checklists (SVCs) are important to ensure that equipment and systems are
connected and operational and that Functional Performance Testing proceeds without
unnecessary delays. These checklists document inspections and procedures necessary to take
a piece of equipment from a static state into an operating state. When combined, these
checklists augment manufacturer’s start-up checklists to provide a complete document from
procurement to start of Functional Performance Testing.

B. CxA shall develop System Verification Checklist templates for review by Cx Team. Contractor,
appropriate Subcontractors, and Vendors shall support CxA in development of SVCs for each
system and components by providing any necessary supporting documentation as requested
by CxA and reviewing and commenting on the checklist templates in accordance with Project
Specifications and Commissioning Plan.

C. Once the checklist templates are reviewed and accepted, CxA will produce checklists for all
equipment and components to be commissioned on the project utilizing an electronic
commissioning database that is accessible via web portal or local field tool (i.e., iPad, tablet,
laptop, etc.).

D. CxA shall provide login access and training to Contractor and other members of Cx Team in
use of electronic commissioning database.

E. Contractor shall be responsible for completing required sections of System Verification
Checklists utilizing electronic commissioning database and providing all supporting
documentation via electronic transmittal to CxA. Additional requirements for completion of
SVCs are included in this section and other technical sections of Specifications.

F. Once equipment arrives on project site, Contractor or sub-contractors shall begin completing
individual checklists and continue throughout installation process. Checklists are meant to be
progressive and a tool for tracking progress.

G. Once SVCs are electronically completed, CxA will review and approve checklists and
supporting documentation and compile information to include in the Final Commissioning
Process Report.
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2.3 FUNCTIONAL PERFORMANCE TESTING PROCEDURES:

A. Functional Performance Testing Procedures are to verify and document that equipment and
systems on project individually perform in accordance with the requirements in the Contract
Documents and meet Owner’s Project Requirements.

B. CxA shall develop specific script-type test procedures to verify and document proper operation
of each piece of equipment and system. Contractor shall provide any supporting information to
CxA that may be needed including, but not limited to, product submittals, O&M information, and
sequences of operation. Once developed, CxA will issue to Cx Team for review and comment.

C. Commissioning Team shall review Functional Performance Test procedures and submit written
comments or questions to CxA. Contractor shall ensure that sub-contractors and any vendors
that would be involved with Functional Performance Testing review the procedures and provide
comments.

D. CxA will coordinate with Cx Team to address any comments and produce final FPT procedures
for acceptance by Cx Team. Contractor’s acceptance shall constitute acceptance of all parties
sub-contracted to Contractor.

E. Contractor shall utilize the FPT procedures for any pre-testing activities prior to Functional
Performance Testing.

2.4 INTEGRATED SYSTEMS TESTING PROCEDURES:

A. Integrated Systems Testing Procedures are to verify and document that all the integrated
equipment and systems on the project perform together in accordance with the requirements in
the Contract Documents and meet the Owner’s Project Requirements.

B. CxA shall develop specific script-type test procedures to verify and document proper operation
of integrated systems throughout facility. Contractor shall provide any supporting information to
CxA that may be needed including, but not limited to, product submittals, O&M information, and
sequences of operation. Once developed, CxA will issue to Cx Team for review and comment.

C. Commissioning Team shall review Integrated Systems Testing procedures and submit written
comments or questions to CxA. Contractor shall ensure that sub-contractors and any vendors
that would be involved with Integrated Systems Testing review procedures and provide
comments.

D. CxA shall coordinate with Cx Team to address any comments and produce final IST
procedures for acceptance by Cx Team. Contractor’s acceptance shall constitute acceptance of
all parties sub-contracted to Contractor.

E. CxA shall also develop IST personnel matrix that will be utilized to track individual testing teams
involved with IST. CxA will distribute the matrix to Cx Team so that Contractor and Alamo
Colleges District can assign appropriate personnel to each team.

F. CxA shall also host a coordination meeting prior to IST to review IST procedures, complete any
final coordination, review safety procedures, and answer any questions.

G. CxA estimates there will be two Integrated Systems Tests on project. Requirements for testing
are included in the respective technical sections of Project Manual.
1. First IST shall test _______.

H. IST procedures shall be utilized by Contractor for any pre-testing activities prior to official
Integrated Systems Testing.

2.5 TRAINING PLAN

A. Contractor, in coordination with Alamo Colleges District and CxA, shall develop Training Plan
with project specific requirements for Alamo Colleges District Training, after reviewing the
different systems to be installed and commissioned. Training Plan is to specifically
communicate required content and training durations required by Alamo Colleges District based
upon the type of equipment and Alamo Colleges District’s past experience.

B. Contractor shall review all individual technical sections of this Project Manual for specific
training requirements.
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C. Contractor shall coordinate with Alamo Colleges District to ensure that the proposed training
requirements meet Alamo Colleges District’s needs and expectations.

D. Contractor shall coordinate with sub-contractors and vendors to ensure Alamo Colleges District
Training requirements can be achieved and gather any additional information or
recommendations.

E. Any changes to training requirements in this specification must follow contractual protocols.

F. Training Plan shall include a list of systems and equipment for which training will be provided
according to three-tiered training approach outlined in Project Manual.

G. All training sessions shall have a syllabus indicating the following as a minimum in addition to
any other specification requirements:
1. Session Objectives.
2. Proposed Instructor(s).
3. Instructor Qualifications.
4. Training Materials that will be provided.
5. Location and durations of the various parts of the training session (i.e., Classroom, On-

site, etc.).
6. Applicable specification sections and O&M Manual sections.
7. Detailed outline of training session content.

H. Contractor shall coordinate with CxA to organize systemic training sessions comparable to
organization of Systems Manual.

I. Alamo Colleges District training must be completed prior to the contractor obtaining substantial
completion by Alamo Colleges District.

2.6 FINAL COMMISSIONING PROCESS REPORT

A. CxA shall prepare Final Commissioning Process Report that will include the following:
1. Executive Summary.
2. Participants and Roles.
3. Brief building description.
4. Overview of commissioning and testing scope.
5. General description of testing and verification methods.
6. Appendices with supporting information, issues log, and communications.

B. Contractor shall coordinate with CxA to provide any additional information that may be needed
to complete Final Commissioning Process Report.

C. Contractor shall resolve any outstanding commissioning items prior to CxA preparing Final
Commissioning Report.

D. CxA shall issue Final Commissioning Process Report to Cx Team for review. Alamo Colleges
District shall approve Final Commissioning Process Report after any comments or
discrepancies are resolved by CxA.

PART 3 EXECUTION

3.1 PROJECT SCHEDULE

A. Contractor shall integrate all Commissioning activities into detailed Project Schedule. All parties
will address scheduling problems and make necessary notifications in a timely manner to
expedite Commissioning Process.

3.2 COMMISSIONING TEAM MEETINGS

A. Upon obtaining Alamo Colleges District’s approval of the Commissioning Plan, CxA shall
coordinate with Cx Team to schedule, plan, and conduct a Pre-Commissioning Meeting with all
parties involved in Commissioning process. Meeting should include major subcontractors,
specialty manufacturers/suppliers, Engineer, Test, Adjust, and Balance (TAB) Firm, Electrical
Testing Agency, and Owner's Designated Representative(s) as participants.
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B. Contractor shall prepare for Pre-Commissioning Meeting by supplying the following documents
created by CxA to all applicable sub-contractors and vendors: Commissioning Plan, Example
System Verification Checklists, Example Functional Performance Test Procedures, and
Example Integrated Systems Test Procedures.

C. CxA shall conduct Pre-Commissioning Meeting and review all aspects of Commissioning Plan
and applicable specifications.

D. Commissioning Plan shall be reviewed with all attendees and scope of work discussed.
Contractor should be prepared to distribute copies of pertinent sections to subcontractors
involved in Commissioning process.

E. Final outcome of the meeting shall be an understanding of commissioning process, roles and
responsibilities, and consensus acceptance of Commissioning Plan by Cx Team.

F. Contractor may request additional meetings with CxA and individual sub-contractors to clarify
roles, responsibilities, and procedures as needed.

3.3 TEST EQUIPMENT

A. Contractor shall provide all specialized tools, test equipment, and instruments required to
execute start-up, checkout, and testing of equipment.

B. All specialized tools, test equipment and instruments required to execute start-up, checkout,
and testing of equipment shall be of sufficient quality and accuracy to test and/or measure
system performance within specified tolerances. A testing laboratory must have calibrated test
equipment within the previous twelve (12) months. Calibration shall be NIST traceable.
Contractor must calibrate test equipment and instruments according to manufacturer’s
recommended intervals and whenever the test equipment is dropped or damaged. Calibration
tags must be affixed to the test equipment or certificates readily available.

3.4 REPORTING

A. Beginning at the procurement stage for equipment included in Cx scope, Contractor shall
communicate at least monthly with all members of the Commissioning Team, keeping them
apprised of construction progress and scheduling changes.

B. Contractor shall submit Deficiency reports to Alamo Colleges District within five (5) days of the
deficiency occurrence. This includes responses to items noted by the Commissioning Authority.

3.5 DEFICIENCY RESOLUTION

A. CxA shall document any issues noted during observation or testing activities in the
Commissioning Issues Log (CxIL). CxIL shall be distributed electronically to Cx Team at regular
intervals.

B. Contractor shall respond in writing to CxA within 10 days to all new CxIL items regardless of the
disposition. This response does not constitute a request for re-verification, only an
acknowledgement of the outstanding item. Contractor should utilize CxIL responses to update
Cx Team on the progress of deficiency resolution.

C. Contractor shall respond to CxA and Alamo Colleges District indicating CxIL items that are
completed and ready for CxA to verify completion.

D. If any item indicated complete by Contractor is found to be incomplete by CxA upon re-
verification, Contractor is responsible for all costs and additional compensation resulting from
incomplete Cx Issues Log items.

3.6 REQUEST FOR ENERGIZING / START-UP OF EQUIPMENT

A. Alamo Colleges District and/or Owner's Designated Representative may install lockout devices
on equipment in addition to Contractor’s lockout / tagout devices once permanent power is
connected to facility. This lock would be removed once proper start-up notification is received
by Alamo Colleges District and/or CxA, and CxA has reviewed the appropriate SVCs and
supporting documentation to verify equipment is ready for energizing and/or start-up.

B. These requirements do not supersede any additional requirements noted elsewhere in the
Contract Documents or as required by Authorities Having Jurisdiction (AHJ).
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C. Contractor shall notify Alamo Colleges District and CxA in writing to request initial energizing
and/or start-up of equipment and systems at least 72 hours (not including weekends or
holidays) prior to scheduled start-up.

D. Contractor shall complete applicable sections of System Verification Checklist(s) evidencing
Contractor’s thorough inspection of system and readiness for start-up activities as required by
Contract Documents and the Commissioning Plan. Contractor shall submit required supporting
documentation to Alamo Colleges District and/or CxA, including but not limited to, factory
testing reports, alignment reports, electrical testing reports and any other documentation
required by the Project Documents prior to energizing and/or start-up.

E. CxA shall review SVCs and supporting documentation within the 72 hour notice period and
confirm in writing that the systems and equipment are approved to proceed with energizing and
start-up.

F. CxA and/or Alamo Colleges District may witness equipment energizing and/or start-up at
scheduled time, but witness is not required, unless noted elsewhere in the Specifications, as
long as written approval is received as noted herein.

G. Contractor shall perform Start-up under supervision of the responsible manufacturer's
representative in accordance with manufacturer's instructions and Contract Document
requirements.

H. Contractor shall complete all required factory start-up documentation and applicable items in
System Verification Checklists, prior to startup, to ensure compliance with the requirements in
Contract Documents.

3.7 OPERATIONAL TESTING

A. Once the appropriate start-up activities are completed, Contractor shall complete all necessary
operational testing requirements included in the Project Documents prior to Functional
Performance Testing. Specific requirements for systems and equipment are included in other
technical sections of the Specifications.

B. Contractor shall complete all operational testing items in the System Verification Checklist and
submit all supporting documentation to Alamo Colleges District and/or CxA for review.

C. Contractor and manufacturer's representatives shall supervise and coordinate adjustments and
balancing of all devices and systems for proper operation prior to requesting a Functional
Performance Test(s).

D. Contractor shall clearly list outstanding items or System Verification Checklist items not
completed successfully. Contractor shall obtain from Subcontractor or vendor completed forms
documenting any outstanding deficiencies within five (5) days of completion of energizing
and/or start-up activities.

E. Contractor shall review completed deficiencies to determine if outstanding items prevent
execution of the Functional Performance Tests and shall issue any necessary responses to
Alamo Colleges District and/or Commissioning Authority.

F. Contractor shall notify Alamo Colleges District and CxA in writing to request Functional
Performance Testing of equipment and systems at least 72 hours (not including weekends or
holidays) prior to scheduled activities. Alamo Colleges District may require Contractor to
reschedule Functional Performance Testing to ensure availability of Owner's Designated
Representative(s) as needed.

G. CxA shall review SVCs and supporting documentation within 72 hour notice period and confirm
in writing that systems and equipment are approved to proceed with Functional Performance
Testing.

H. If any item indicated complete by Contractor is found to be incomplete by CxA, upon re-
verification, Contractor is responsible for all costs and additional compensation resulting from
incomplete System Verification Checklist items.
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3.8 CONTROL POINT AND SENSOR CALIBRATION VERIFICATION

A. Automation systems installed on project must be fully verified for point integrity and sensor
calibration prior to Functional Performance Testing.  Additional requirements for this verification
are listed in other technical sections of the Specifications.

B. Contractor shall verify these points according to the requirements in the project documents as
part of start-up and operational testing of systems.

C. TAB contractor shall independently verify each sensor and point and document the results to be
included in the Final TAB Report.

D. CxA will witness, at their discretion, this verification and/or independently verify and document
results to be included in Final Commissioning Process Report.

E. These activities must be completed prior to Contractor requesting Functional Performance
Testing as indicated herein.

3.9 FUNCTIONAL PERFORMANCE TESTING

A. Functional Performance Testing is to demonstrate that each system operates according to the
requirements in the Project Documents and meets the OPR and BOD.

B. Contractor shall operate, or cause to be operated, each system, device, or equipment item,
both intermittently and continuously, for a duration period as indicated in the Specification
Section(s) for each item and/or in accordance with Contract Documents, Commissioning Plan
and applicable Functional Performance Testing procedures.

C. Contractor shall operate each component device and each building system to the full extent of
its capability, from minimum to maximum, and under automatic control and manual control.

D. CxA and members of Cx Team, including Alamo Colleges District’s personnel, may observe
Functional Performance Testing of equipment components and systems. CxA shall facilitate the
Functional Performance Testing activities according to the accepted FPT procedures and
record results of all testing activities.

E. CxA shall record any deficiencies noted during the testing in CxIL. If significant deficiencies
exist, the Alamo Colleges District and/or CxA may request that the testing activities be
terminated and re-scheduled after proper verification by Contractor. Contractor is responsible
for all costs and additional compensation resulting from deficiencies and incomplete systems
noted during scheduled Functional Performance Testing.

F. All Functional Performance Testing of Integrated Systems must be completed in accordance
with Project Documents and Commissioning Plan prior to Contractor scheduling the Integrated
Systems Testing activities.

3.10 INTEGRATED SYSTEMS TESTING

A. The objective of Integrated Systems Testing is to demonstrate that each integrated system
operates jointly and/or independently of other systems according to the requirements in the
Contract Documents.

B. Contractor shall operate each system, jointly and independently of other systems, through
selected modes of operation (fire alarm integration with HVAC, emergency power modes,
equipment failures among related systems, etc.) according to accepted Integrated Systems
Testing procedures developed by CxA. CxA shall facilitate and document testing, organizing
appropriate testing teams and providing sufficient instruction to all participants to conduct
efficient and effective testing activities.

C. Integrated Systems Testing typically involves multiple teams with representation from CxA,
Alamo Colleges District, and Contractor. Contractor shall provide any needed communication
equipment (i.e., radios) or make available any centralized intercom or paging system for
communication with all testing groups.

D. Contractor shall provide no less than 7 days (not including weekends or holidays) notice when
requesting to conduct the Integrated Systems Testing. All personnel must be assigned to
Personnel Matrix by CxA and a coordination meeting held within the 7 day period as prescribed
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elsewhere in this Section.

E. Contractor conducts Integrated Systems Testing after all applicable Functional Performance
Testing is satisfactorily completed and approved by Alamo Colleges District and/or CxA.

F. CxA shall record any deficiencies noted during testing in CxIL. If significant deficiencies exist,
Alamo Colleges District and/or CxA may request that testing activities be terminated and re-
scheduled after proper verification by Contractor. Contractor is responsible for all costs and
additional compensation resulting from deficiencies and incomplete systems noted during
scheduled Integrated Systems Testing.

3.11 DEMONSTRATION AND OWNER TRAINING

A. Contractor, in coordination with Alamo Colleges District and CxA, shall develop Training Plan
with project specific requirements for Alamo Colleges District Training as required throughout
various sections of the Specifications.

B. Specific requirements for scheduling and conducting Alamo Colleges District Training are
included in other sections of this Project Manual.

C. Alamo Colleges District Training activities shall not occur until Training Plan is approved by
Alamo Colleges District and Contractor has submitted all O&M information for review and use
during the training sessions.

D. Contractor shall notify the CxA of all training sessions. Contractor shall record training session
attendance and Alamo Colleges District shall ensure appropriate personnel are in attendance.

E. CxA shall ensure the content of the Alamo Colleges District Training sessions meets the
requirements in the Contract Documents.

F. CxA may conduct surveys of Alamo Colleges District’s personnel to gauge effectiveness of
Alamo Colleges District training sessions. If unfavorable surveys are received by Alamo
Colleges District’s personnel indicating unsatisfactory training, Alamo Colleges District reserves
the right to require Contractor to re-train in those specific areas of non-conformance until
requirements in the Contract Documents are satisfactorily completed.

G. Alamo Colleges District training must be completed prior to the contractor obtaining substantial
completion by the Owner.

3.12 DEFERRED / SEASONAL TESTING

A. All Construction phase requirements of the Commissioning Process must be completed prior to
Substantial Completion or as indicated elsewhere in this Specification.

B. If any testing or other requirements cannot be completed prior to Substantial Completion due to
the building structure, required occupancy condition, or other condition, performance of such
test may be delayed to later in the warranty period, upon Alamo Colleges District approval.
Contractor shall reschedule testing according to the protocols described in this section and any
other operational protocols prescribed by Alamo Colleges District.

C. Contractor shall complete all outstanding commissioning requirements as part of this Contract
during the warranty period. Contractor shall schedule all activities with Alamo Colleges District
and/or CxA.

D. CxA shall document any deferred testing activities and ensure appropriate Commissioning
documents are updated. Contractor shall provide any additional documentation needed by CxA
to complete these requirements.

END OF SECTION  01 91 13
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ITEM 103 

REMOVE CONCRETE 

103.1. DESCRIPTION: This item shall govern the breaking up, removing, and satisfactorily disposing 

of existing concrete, as classified, at locations shown on the plans or as directed by the Engineer. 

Existing concrete not shown on the plans, located beneath the natural ground surface, not 

indicated by the Engineer or not obvious to the naked eye will not be covered under this item. 

Such materials will be removed as needed and paid for under Item 104 “Street Excavation,” Item 

105 “Channel Excavation,” or Item 306 “Structural Excavation.” 
 

103.2. CLASSIFICATION: Existing concrete to be removed under this item will be classified as 

follows: 
 

A. Concrete Curb. “Concrete Curb” will include curb, curb and gutter, and low curb at 

driveways, and combinations thereof. The removal of monolithic concrete curb or dowelled 

concrete curb will be included in the concrete pavement measurement. 
 

B. Concrete Traffic Barrier. “Concrete Traffic Barrier” will include permanent concrete 

barrier used for channeling or dividing traffic that is not considered salvageable. 
 

C. Sidewalks and Driveways. “Sidewalks and Driveways” will include concrete sidewalks and 

driveways. 
 

D. Miscellaneous Concrete. “Miscellaneous Concrete” will include all other items that are not 

noted above or covered by other items. 
 

103.3. EQUIPMENT: Provide the machinery, tools and equipment necessary for proper prosecution of 

the work. All machinery, tools and equipment used shall be maintained in a satisfactory and 

workmanlike manner. 
 

103.4. CONSTRUCTION: 
 

A. General. The existing concrete shall be broken up, removed, and disposed of by the 

Contractor in accordance with federal, state, and local regulations. 
 

B. Partial Removal of Concrete. When only a portion of the existing concrete is to  be 

removed, care shall be exercised to avoid damage to that portion to remain in place. The 

existing concrete shall be cut to neat lines shown on the plans or as established by the 

Engineer, by sawing with an appropriate type circular concrete saw to a minimum depth of 

½-inch. Any existing concrete which is damaged or destroyed beyond the neat lines so 

established shall be replaced at the Contractor's expense. Where reinforcement is encountered 

in the removed portions of the concrete, a minimum of 1-foot shall be cleaned of all old 

concrete and left in place to tie into the new concrete construction. 
 

103.5. MEASUREMENT: Measurement for this item will be conducted as follows: 
 

A. Concrete Curb. Concrete curb removed as prescribed above will be measured by the linear 

foot in its original position regardless of the thickness and reinforcing steel encountered. 
 

B. Concrete Traffic Barrier. Concrete Traffic Barrier as prescribed above will be measured by 
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the linear foot in its original position regardless of the type or size encountered 

Concrete Sidewalk and Driveway. Concrete sidewalks and driveways removed as 

prescribed above will be measured by the square foot in its original position regardless of the 

thickness of the concrete and reinforcing steel encountered. 
 

C. Miscellaneous Concrete. Miscellaneous Concrete will be measured by the square foot in its 

original position regardless of the thickness of the concrete and reinforcing steel encountered. 
 

103.6. PAYMENT: This item will be paid for at the contract unit price bid for “Remove Concrete 

Curb,” “Remove Concrete Traffic Barrier,” “Remove Concrete Sidewalks and Driveways,” or 

“Remove Miscellaneous Concrete” which price shall be full compensation for all work herein 

specified, including the furnishing of all materials, equipment, tools, labor and incidentals 

necessary to complete the work. 
 

103.7. BID ITEM: 
 

Item 103.1 - Remove Concrete Curb - per linear foot 
 

Item 103.2 - Remove Concrete Traffic Barrier - per linear foot 

Item 103.3 - Remove Sidewalks and Driveways - per square foot 

Item 103.4 - Remove Miscellaneous Concrete - per square foot 
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ITEM 

104 STREET EXCAVATION 

104.1. DESCRIPTION: Excavate and properly dispose all excavated material, of whatever character, 

within the limits of the work and construct, compact, shape and finish earthwork on the entire 

length of the street, approaches, and/or sidewalk in accordance with specification requirements 

herein outlined and in conformity with the required lines, grades, and typical cross sections, 

shown on the plans or directed by the Engineer. 
 

104.2. MATERIALS: All excavation shall be unclassified and shall include all materials encountered 

regardless of their nature or the manner in which they are removed, except those covered by other 

pay items. 
 

A. Hazardous Materials. If the Contractor encounters hazardous substances, industrial waste, 

other environmental pollutants, underground storage tanks, or conditions conducive to 

environmental damage, Contractor shall immediately stop work in the area affected and 

report the condition to the Owner's representative in writing. Contractor shall not be 

responsible for or required to conduct any investigation, site monitoring, containment, 

cleanup, removal, restoration or other remedial work of any kind or nature (the “remedial 

work”) under any applicable level, state or federal law, regulation or ordinance, or any 

judicial order. If the Contractor agrees in writing to commence and/or prosecute some or all 

of the remedial work, all costs and expenses, to include any extension of the contract time, of 

such remedial work shall be paid by Owner to Contractor as additional compensation. 
 

B. Existing Structures/Obstructions. Removal of structures and other obstructions prior to 

excavation and finishing of all other earthwork described herein shall be completed and paid 

for in accordance with Item 101, “Preparing Right-of-Way” unless otherwise stated on the 

plans. 
 

C. Existing Asphaltic Materials. All asphaltic material shall be disposed of or recycled at a 

facility authorized to accept the material for such purposes. 
 

104.3. EQUIPMENT: Provide applicable equipment to conduct work as described in this specification 

or as specified on the plans. 
 

104.4. CONSTRUCTION: The subgrade shall be shaped in conformity to the lines and grades 

established by the Engineer by removal of existing material or addition of approved material. 

Material removed in one area may be utilized in the addition of material to the subgrade in 

another area if approved by the Engineer. All material required for completion of the subgrade 

shall be subject to approval by the Engineer. 
 

Unsuitable excavation or excavation in excess of that needed for construction shall be known as 

“Waste” and shall become the property of the Contractor and it shall become his sole 

responsibility to dispose of this material off the limits of the right-of-way. Proper disposal shall 

be in conformance with, but not limited to, the following provisions: 
 

• Do not deposit excavated material within jurisdictional wetlands, and 
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• Obtain appropriate permits and apply provisions pertaining to soil erosion and 

stream pollution, when necessary, to meet federal and/or local regulations, rules, 

and procedures. 
 

A. Rock Cuts. Excavate to finished subgrade elevation using equipment appropriate for the 

conditions encountered. Manipulate and compact subgrade in accordance with Section 

104.4.C., “Compaction,” unless excavation is to clean homogenous rock at finished subgrade 

elevation. If excavation extends below finished subgrade, use approved material compacted 

in accordance with Section C to replace undercut material at no additional cost. All unstable 

or otherwise objectionable material shall be removed from the subgrade and replaced with 

approved material in loose lifts not to exceed 12 inches in depth. Removal and replacement of 

unstable material will be paid by the Engineer. 
 

B. Earth Cuts. All earth cuts shall be scarified to a uniform depth of at least 6-inches below the 

required finished subgrade elevation. All holes, ruts, and depressions shall be filled with 

approved material in loose lifts not to exceed 12 inches in depth. Compact the scarified 

subgrade in accordance with Section 104.4.C., “Compaction.” 
 

If the Engineer determines that the subgrade is unsuitable, the contractor shall remove the 

unsuitable material to the limits directed by the Engineer and replace it with suitable material. 

Removal and replacement of unsuitable material will be paid by the Engineer. 
 

C. Compaction. Subgrade materials shall be compacted to the required density and moisture 

content as shown below, unless otherwise shown on the plans: 
 

Subgrade Material Density Moisture Content 
PI ≤ 20 ≥ 95% of Max Dry Density - 2% of Opt. or greater 
PI > 20 ≥ 95% of Max Dry Density ≥ Opt. Moisture 

 

The maximum dry density and optimum moisture content shall be determined in accordance 

with TxDOT Test Method Tex-114-E. Tests for in place density shall be made in accordance 

with TxDOT Test Method Tex-115-E and within 24 hours after compacting operations are 

completed. If the material fails to meet the density specified, it shall be re-worked as 

necessary to obtain the density required. 
 

For materials with a PI > 20, just prior to placing any base materials or stabilization, the top 3 

inches of compacted subgrade shall be tested for density and moisture content. If tests show 

the density to be more than 2% below the specified minimum or the moisture content to be 

more than 3% above or below the optimum, the course shall be reworked as necessary to 

obtain the specified compaction and moisture content. 
 

If the material used to replace undercuts or unsuitable material contains more than 30% 

oversize fraction (i.e. 30% or more retained on the ¾-inch sieve) or is gap-graded (many 

large particles with limited small particles), the maximum density determined by Tex-114-E 

may not be appropriate for field compaction. If this situation is encountered, the Engineer 

may elect to accept the material without density testing. With the approval of the Engineer, 

place layers in loose lifts not to exceed 12 inches. Before and during rolling operations, bring 

each layer to the moisture content directed. Compact each layer until there is no evidence of 

further consolidation. Maintain a level layer to aid in uniform compaction. If the required 
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stability or finish is lost for any reason, recompact and refinish the subgrade at no additional 

expense to the City. 
 

The contractor is also responsible for compaction of trenches installed as a part of this 

specification. 
 

D. Tolerances. The surface of the subgrade shall be finished to the lines and grades as 

established. Any deviation in excess of ½-inch in cross section and in a length of 16-feet 

measured longitudinally shall be corrected by loosening, adding, or removing material, 

reshaping and compacting by sprinkling and rolling in accordance with Section 104.4.C., 

“Compaction.” Sufficient subgrade shall be prepared in advance to insure satisfactory 

prosecution of the work. 
 

E. Quality Control. After each layer of embankment or select material is complete, tests as 

necessary will be made by the Engineer. If the material fails to meet the density specified, the 

course shall be reworked, as necessary, to obtain the specified compaction. 
 

Should the subgrade, due to any reason or cause, lose the required stability, density/moisture 

as described in Section 104.4.C., “Compaction” or finish before the pavement is placed, it 

shall be recompacted in accordance with Section C and refinished at the sole expense of the 

Contractor. Excessive loss of moisture in the subgrade shall be prevented by sprinkling, 

sealing or covering with a subsequent layer of asphaltic or other approved material. 
 

104.5. MEASUREMENT: All accepted street excavation will be measured in its original position and 

the volume computed in cubic yards by the method of average end areas. Cross-sectional areas 

shall be computed to the established line of the subgrade, to a vertical line behind the curb, as 

indicated on the plans from the subgrade to the top of the proposed curb and then to the lines for 

parkway slopes as shown on the cross-sections of the plans. 
 

Excavation and replacement of unsuitable materials below finish subgrade elevations will be 

measured by the cubic yard with the amount agreed upon by the Contractor and City prior to 

acceptance. 
 

104.6. PAYMENT: This item will be paid for at the contract unit price bid for “Street Excavation,” 

which price shall be full compensation for all work herein specified, including the furnishing of 

all materials, equipment, tools, labor, and incidentals necessary to complete the work. 
 

Authorized removal and replacement of unsuitable material in excess of the bid quantity shall be 

paid for at the unit bid item price for street excavation. 
 

104.7. BID ITEM: 
 

Item 104.1 - Street Excavation - per cubic yard 
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SECTION 02 41 00 - DEMOLITION

PART 1  GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes
1. Selective demolition of building elements for alteration purposes.

1.3 RELATED REQUIREMENTS

A. Section 00 31 00 - Available Project Information: Existing building survey conducted by Alamo
Colleges District; information about known hazardous materials.

B. Section 01 10 00 - Summary: Limitations on Contractor's use of site and premises.

C. Section 01 10 00 - Summary: Sequencing and staging requirements.

D. Section 01 10 00 - Summary: Description of items to be removed by Alamo Colleges District.

E. Section 01 10 00 - Summary: Description of items to be salvaged or removed for re-use by
Contractor.

F. Section 01 50 00 - Temporary Facilities and Controls: Site fences, security, protective barriers,
and waste removal.

G. Section 01 57 13 - Temporary Erosion and Sediment Control.

H. Section 01 60 00 - Product Requirements: Handling and storage of items removed for salvage
and relocation.

I. Section 01 73 00 - Execution: Project conditions; protection of bench marks, survey control
points, and existing construction to remain; reinstallation of removed products; temporary
bracing and shoring.

J. Section 01 74 19 - Construction Waste Management and Disposal: Limitations on disposal of
removed materials; requirements for recycling.

K. Section 31 10 00 - Site Clearing: Vegetation and existing debris removal.

L. Section 31 22 13 - Rough Grading: Topsoil removal.

M. Section 31 22 13 - Rough Grading: Fill material for filling holes, pits, and excavations generated
as a result of removal operations.

N. Section 31 23 23 - Fill: Fill material for filling holes, pits, and excavations generated as a result
of removal operations.

O. Section 31 23 23 - Fill: Filling holes, pits, and excavations generated as a result of removal
operations.

P. Section 32 93 00 - Plants: Relocation of existing trees, shrubs, and other plants.

Q. Section 32 93 00 - Plants: Pruning of existing trees to remain.

1.4 REFERENCE STANDARDS

A. 29 CFR 1926 - Safety and Health Regulations for Construction; Current Edition.

B. NFPA 241 - Standard for Safeguarding Construction, Alteration, and Demolition Operations;
2019.

1.5 SUBMITTALS

A. Refer to Section 01 33 00 - Submittal Procedures, for submittal procedures.

B. Site Plan: Showing:
1. Vegetation to be protected.
2. Areas for temporary construction and field offices.
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3. Areas for temporary and permanent placement of removed materials.

C. Demolition Plan: Submit demolition plan as specified by OSHA and local authorities.
1. Indicate extent of demolition, removal sequence, bracing and shoring, and location and

construction of barricades and fences.
2. Identify demolition firm and submit qualifications.
3. Include a summary of safety procedures.

1.6 QUALITY ASSURANCE

A. Demolition Firm Qualifications: Company specializing in the type of work required.
1. Minimum of 5  years of documented  experience.

PART 2  PRODUCTS

NOT USED

PART 3  EXECUTION

3.1 SCOPE

A. As indicated on Drawings.

3.2 GENERAL PROCEDURES AND PROJECT CONDITIONS

A. Comply with other requirements specified in Section 01 73 00 - Execution.

B. Comply with applicable codes and regulations for demolition operations and safety of adjacent
structures and the public.
1. Obtain required permits.
2. Use of explosives is not permitted.
3. Take precautions to prevent catastrophic or uncontrolled collapse of structures to be

removed; do not allow worker or public access within range of potential collapse of
unstable structures.

4. Provide, erect, and maintain temporary barriers and security devices.
5. Use physical barriers to prevent access to areas that could be hazardous to workers or

the public.
6. Conduct operations to minimize effects on and interference with adjacent structures and

occupants.
7. Do not close or obstruct roadways or sidewalks without permit.
8. Conduct operations to minimize obstruction of public and private entrances and exits; do

not obstruct required exits at any time; protect persons using entrances and exits from
removal operations.

9. Obtain written permission from owners of adjacent properties when demolition equipment
will traverse, infringe upon or limit access to their property.

C. Do not begin removal until receipt of notification to proceed from Alamo Colleges District.

D. Do not begin removal until built elements to be salvaged or relocated have been removed.

E. Do not begin removal until vegetation to be relocated has been removed and specified
measures have been taken to protect vegetation to remain.

F. Protect existing structures and other elements that are not to be removed.
1. Provide bracing and shoring.
2. Prevent movement or settlement of adjacent structures.
3. Stop work immediately if adjacent structures appear to be in danger.

G. Minimize production of dust due to demolition operations; do not use water if that will result in
ice, flooding, sedimentation of public waterways or storm sewers, or other pollution.

H. If hazardous materials are discovered during removal operations, stop work and notify the
Engineer and the Alamo Colleges District; hazardous materials include regulated asbestos
containing materials, lead, PCB's, and mercury.
1. Hazardous Materials: Comply with 29 CFR 1926 and state and local regulations.
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3.3 SELECTIVE DEMOLITION FOR ALTERATIONS

A. Drawings showing existing construction and utilities are based on casual field observation and
existing record documents only.
1. Verify that construction and utility arrangements are as indicated.
2. Report discrepancies to Engineer before disturbing existing installation.
3. Beginning of demolition work constitutes acceptance of existing conditions that would be

apparent upon examination prior to starting demolition.

B. Remove existing work as indicated and as required to accomplish new work.
1. Remove items indicated on Drawings.

C. Services (Including but not limited to HVAC, Plumbing, Fire Protection, Electrical,
Telecommunications, and ______ ): Remove existing systems and equipment as indicated.
1. Maintain existing active systems that are to remain in operation; maintain access to

equipment and operational components.
2. Where existing active systems serve occupied facilities but are to be replaced with new

services, maintain existing systems in service until new systems are complete and ready
for service.

3. Verify that abandoned services serve only abandoned facilities before removal.
4. Remove abandoned pipe, ducts, conduits, and equipment, including those above

accessible ceilings; remove back to source of supply where possible, otherwise cap stub
and tag with identification.

D. Protect existing work to remain.
1. Prevent movement of structure; provide shoring and bracing if necessary.
2. Perform cutting to accomplish removals neatly and as specified for cutting new work.
3. Repair adjacent construction and finishes damaged during removal work.
4. Patch as specified for patching new work.

3.4 DEBRIS AND WASTE REMOVAL

A. Remove debris, junk, and trash from site.

B. Remove from site all materials not to be reused on site; comply with requirements of Section 01
74 19 - Construction Waste Management and Disposal .

C. Leave site in clean condition, ready for subsequent work.

D. Clean up spillage and wind-blown debris from public and private lands.

END OF SECTION  02 41 00
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SECTION 024119 - SELECTIVE DEMOLITION 

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. Demolition and removal of selected site elements. 
2. Salvage of existing items to be reused or recycled. 

B. Related Requirements: 

1. Section 011000 "Summary" for restrictions on use of the premises, Owner-occupancy 
requirements, and phasing requirements. 

2. Section 015639 "Tree Pruning Fertilizing and Protection" for temporary protection of existing trees 
and plants that are affected by selective demolition. 

3. Section 017300 "Execution" for cutting and patching procedures. 

1.3 DEFINITIONS 

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

B. Remove and Salvage: Detach items from existing construction, in a manner to prevent damage, and store. 

C. Remove and Reinstall: Detach items from existing construction, in a manner to prevent damage, prepare 
for reuse, and reinstall where indicated. 

D. Existing to Remain: Leave existing items that are not to be removed and that are not otherwise indicated to 
be salvaged or reinstalled. 

E. Dismantle: To remove by disassembling or detaching an item from a surface, using gentle methods and 
equipment to prevent damage to the item and surfaces; disposing of items unless indicated to be salvaged 
or reinstalled. 

1.4 MATERIALS OWNERSHIP 

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

B. Historic items, relics, antiques, and similar objects including, but not limited to, cornerstones and their 
contents, commemorative plaques and tablets, and other items of interest or value to Owner that may be 
uncovered during demolition remain the property of Owner. 

1. Carefully salvage in a manner to prevent damage and promptly return to Owner. 
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1.5 PREINSTALLATION MEETINGS 

A. Predemolition Conference: Conduct conference at Project site. 

1. Inspect and discuss condition of construction to be selectively demolished. 
2. Review structural load limitations of existing structure. 
3. Review and finalize selective demolition schedule and verify availability of materials, demolition 

personnel, equipment, and facilities needed to make progress and avoid delays. 
4. Review requirements of work performed by other trades that rely on substrates exposed by 

selective demolition operations. 
5. Review areas where existing construction is to remain and requires protection. 

1.6 INFORMATIONAL SUBMITTALS 

A. Proposed Protection Measures: Submit report, including Drawings, that indicates the measures proposed 
for protecting individuals and property for environmental protection. Indicate proposed locations and 
construction of barriers. 

B. Schedule of Selective Demolition Activities: Indicate the following: 

1. Detailed sequence of selective demolition and removal work, with starting and ending dates for 
each activity. Ensure Owner's building manager's and other tenants' on-site operations are 
uninterrupted. 

2. Interruption of utility services. Indicate how long utility services will be interrupted. 
3. Coordination for shutoff, capping, and continuation of utility services. 

C. Predemolition Photographs or Video: Show existing conditions of adjoining construction, including finish 
surfaces, that might be misconstrued as damage caused by demolition operations. Comply with 
Section 013233 "Photographic Documentation." Submit before Work begins. 

D. Warranties: Documentation indicating that existing warranties are still in effect after completion of selective 
demolition. 

1.7 CLOSEOUT SUBMITTALS 

A. Inventory: Submit a list of items that have been removed and salvaged. 

1.8 FIELD 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 the following items: 

a. Moveable site furnishings. 

C. Notify Architect of discrepancies between existing conditions and Drawings before proceeding with 
selective demolition. 

D. Hazardous Materials: It is not expected that hazardous materials will be encountered in the Work. 

1. Hazardous materials will be removed by Owner before start of the Work. 
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2. If suspected hazardous materials are encountered, do not disturb; immediately notify Architect and 
Owner. Hazardous materials will be removed by Owner under a separate contract. 

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

F. 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. 

1.9 COORDINATION 

A. Arrange selective demolition schedule so as not to interfere with Owner's operations. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

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

B. Standards: Comply with ASSE A10.6 and NFPA 241. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that utilities have been disconnected and capped before starting selective demolition operations. 

B. Review Project Record Documents of existing construction or other existing condition and hazardous 
material information provided by Owner. Owner does not guarantee that existing conditions are same as 
those indicated in Project Record Documents. 

C. Survey of Existing Conditions: Record existing conditions by use of preconstruction photographs or video. 

1. Comply with requirements specified in Section 013233 "Photographic Documentation." 
2. Inventory and record the condition of items to be removed and salvaged. Provide photographs or 

video of conditions that might be misconstrued as damage caused by salvage operations. 
3. Before selective demolition or removal of existing building elements that will be reproduced or 

duplicated in final Work, make permanent record of measurements, materials, and construction 
details required to make exact reproduction. 

3.2 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS 

A. Existing Services/Systems to Remain: Maintain services/systems indicated to remain and protect them 
against damage. 

B. Existing Services/Systems to Be Removed, Relocated, or Abandoned: Locate, identify, disconnect, and 
seal or cap off utility services and mechanical/electrical systems serving areas to be selectively 
demolished. 

1. Owner will arrange to shut off indicated services/systems when requested by Contractor. 



Edgeland Group  Campus Wide Hydronic Piping Replacement 
LEAF Engineers Project No. 230030    ACD Palo Alto   
 

SELECTIVE DEMOLITION 
02 4119 - 4 

2. Arrange to shut off utilities with utility companies. 
3. If services/systems are required to be removed, relocated, or abandoned, provide temporary 

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

3.3 PROTECTION 

A. Temporary Protection: Provide temporary barricades and other protection required to prevent injury to 
people and damage to adjacent buildings and facilities to remain. 
1. Protect walls, ceilings, floors, and other existing finish work that are to remain or that are exposed 

during selective demolition operations. 
2. Cover and protect furniture, furnishings, and equipment that have not been removed. 
3. Comply with requirements for temporary enclosures, dust control, heating, and cooling specified in 

Section 015000 "Temporary Facilities and Controls." 

B. Remove temporary barricades and protections where hazards no longer exist. 

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, from higher to lower level. 
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. 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. Dispose of demolished items and materials promptly. 

B. 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. 

C. Removed and Reinstalled Items: 

1. Clean and repair items to functional condition adequate for intended reuse. 
2. Pack or crate items after cleaning and repairing. Identify contents of containers. 
3. Protect items from damage during transport and storage. 
4. Reinstall items in locations indicated. Comply with installation requirements for new materials and 

equipment. Provide connections, supports, and miscellaneous materials necessary to make item 
functional for use indicated. 

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

3.5 SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS 

A. Concrete Slabs-on-Grade: Saw-cut perimeter of area to be demolished, and then break up and remove. 
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3.6 DISPOSAL OF DEMOLISHED MATERIALS 

A. Remove demolition waste materials from Project site and dispose of them in an EPA-approved 
construction and demolition waste landfill acceptable to authorities having jurisdiction. 

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 Section 017419 "Construction Waste Management and 

Disposal." 

B. Burning: Do not burn demolished materials. 

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 02 4119 
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SECTION 23 05 00 - COMMON WORK RESULTS FOR HVAC 
 
CONDITIONS OF THE CONTRACT AND DIVISION 1, as applicable, apply to this Section. 
 
PART 1 - GENERAL 

1.1 SUMMARY 

A. Provide all work for mechanical, systems required in the project to be properly installed, 
tested and performing their intended function. 

B. Phased Construction: 
 

1. This project consists of work that must be accomplished in a specific sequence 
on premium time to avoid interruption of services to existing portions of the 
buildings and mechanical, plumbing and fire protection systems that must remain 
operational. 

 
2. Contractor shall include any and all temporary services required to keep the 

Owner occupied portions of the buildings operation without interruption of HVAC, 
plumbing and fire protection services for the duration of the project. 

 
3. Refer to all drawings for mechanical and staged work accordingly. 

1.2 QUALITY ASSURANCE 

A. Perform all work in accordance with the latest edition of the applicable codes, 
specifications, local ordinances, industry standards, utility company regulations, 
nationally accepted codes. 

B. All materials and distribution, and utilization equipment shall be UL Listed. 

C. All equipment and materials shall be new, unused and of United States Domestic 

manufacture unless approved otherwise by engineer or owner. 

D. Eliminate any abnormal sources of noise that are considered by the Engineer not to be 

an inherent part of the systems as designed without additional cost to the Owner. 

1.3 COORDINATION WITH OTHER TRADES 

A. Coordinate the work of this division with all other divisions to ensure that all components 
of the mechanical installed with the proper recommended available space. 

B. Locate and size all underground work of other utilities service required for the proper 
installation of the mechanical system components. 

C. Make all mechanical connections to all equipment furnished by this division and as 
required by any other division. 

D. Items of electrical control equipment specifically mentioned to be furnished by the 
mechanical trades, either in these specifications or on the mechanical drawings, shall be 
furnished, mounted and wired by this trade unless where otherwise specified or noted 
trades. 
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E. Any changes or additions required by specific equipment furnished shall be the complete 
responsibility of the Contractor furnishing the equipment. 

F. The mechanical contractor shall have an electrical contractor perform all required 
components of control and electrical work be included.  No additional cost shall accrue to 
the Owner as a result mechanical system component. 

G. Control operated equipment which is furnished loose under Division 23 shall be delivered 
to the Electrical Contractor at the site for custody, installed in place, and wiring as 
specified. 

 

1.4 DRAWINGS 

 

A. The drawings are schematic in nature, but show the various components of the systems 
approximately to scale and attempt to indicate how they are to be integrated with other 
parts of the building.  Determine exact locations by review of equipment manufacturer's 
data, by job site measurements, by checking the requirements of other utilites, and by 
reviewing all Contract Documents.  The size of the mechanical, plumbing and fire 
protection equipment indicated on the Drawings may be based on the dimensions of a 
particular manufacturer.  While other listed manufacturers may be acceptable, it is the 
responsibility of the Contractor to determine if the equipment that the Contractor 
proposes to furnish will fit in the space.  The drawings are not intended to show exact 
locations of pipes and ducts, or to indicate all offsets and fittings or supports, but rather to 
indicate approximate layout. 

 
B. The mechanical Drawings are necessarily diagrammatic in character and cannot show 

every connection in detail in its exact location. These details are subject to the 
requirements of ordinances and also existing conditions.  The Contractor shall carefully 
investigate existing conditions and shall coordinate the separate utilities system in order 
to avoid interference between the various phases of work. All work shall be installed 
parallel or perpendicular to the lines of the building unless otherwise noted. 

  
C. When the mechanical, Drawings do not give exact details as to the elevation of pipe, 

physically arrange the systems to fit in the available location at the elevations intended 
with the proper grades for the functioning of the system involved.  The piping work is 
generally intended to be installed true and in a neat and workmanlike manner.  The 
Drawings do not show all required offsets and their location details.   

 
D. SUBMITTALS 

 
A. Provide shop drawings and complete product data as indicated in each specification 

section. 
 

B. Coordination Drawings: Using the mechanical drawings as a basis, provide a composite 
set of AutoCAD drawings in which the major mechanical piping are superimposed on the 
site utilities plan.  Include spot elevations of bottom of steel.  Prepare at 1/8 inch scale or 
larger, one drawing per building area.  Provide 1/4 inch scale enlargements of locations 
where special attention to rough-in dimensions as required to ensure all systems are 
within the available space.  Obtain approval of coordination drawings prior to fabrication 
and mechanical piping system rough-ins. 
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C. Shop Drawings will be reviewed and returned to the Contractor with one of the following 
categories: 

 
1. Reviewed: No further submittal action is required.  Submittal to be included in O 

& M Manual. 
 
2. Revise and Resubmit: Contractor to resubmit submittal as indicated in 

comments section of Engineer's Submittal Cover Letter.   
 
3. Rejected: Contractor to resubmit new submittal when alternate or substitution is 

not approved and be required to furnished product named in Specification and or 
Drawings. 

 
4. Furnish as Corrected: Contractor to submit letter verifying that required 

corrections noted on Engineer's Submittal Cover Letter have been received and 
complied with by manufacturer. If equipment on site is not in compliance with 
corrections noted, contractor shall be responsible for the cost of removing and 
replacing equipment.  

 
D. Materials and equipment which are purchased or installed without Submittal review and 

approval will be removed and replaced with specified equipment at Contractor's expense. 
 
E. Provide a specification review that consists of a copy of related specification section with 

notations indicating compliance or deviation with each element of specification. 
 

1.5 CLOSEOUT SUBMITTALS 
 
A. Submit in accordance with Division 1 - General Requirements and each specification 

section. 
 
 
 
 

1.6 DELIVERY, STORAGE, AND HANDLING 
 

A.  Accept materials on site in original factory packaging, labeled with manufacturer's 
identification. 

 
B. Contractor shall adequately protect equipment such as but not limited to: hydronic piping, 

valves and fittings etc. from damage after delivery to the project. Equipment shall be 
completely covered and secured with heavy tarpaulins, drop cloths or other protective 
coverings as required to protect from inclement weather, water, chemicals, construction 
traffic, plaster, paint, mortar and/or dirt. Do not cover with plastic materials and trap 
condensate and cause corrosion. Protective covering is in addition to the manufacturer’s 
original factory packaging; original factory packaging shall not be deemed as acceptable 
protection of equipment.  

 
C. Limit shipment of bulk and multiple-use materials to quantities needed for immediate 

installation.  Do not deliver Mechanical material to the project site where is allowed to 
stand in the weather will be rejected, and the Contractor is obligated to furnish new 
material of a like kind at no additional cost to the Owner. 

 
1.7 INTERFERENCE DRAWINGS 
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A. Where field conditions prohibit the installation of the mechanical within the available 
location as indicated on drawings, the Contractor shall prepare a sketch to the minimum 
1/8 inch scale, clearly depicting the conflict along with an alternate installation 
arrangement that satisfies the design intent of the documents without incurring additional 
cost.   

 
B. Obtain written approval of proposed interference resolution prior to proceeding with 

alternate installation. 
 

1.8 EXISTING CONDITIONS 
 
A. The Contractor shall be familiar with the required scope of work to accomplish the work 

required by these documents.  All demolition work implied or required shall be included in 
the scope of this contract. 

 
B. Outages of services are required by the new installation will only be permitted at a time 

approved by the Owner.  The contractor shall allow the Owner a 2 week window in order 
to schedule required outages.  The time allowed for outages will not be during normal 
operating hours unless otherwise approved by the Owner.  All costs for outages, 
including overtime charges, shall be included in the contract amount. 

 
C. Work Sequence, Timing, Coordination with Owner: 
 

1. During the construction of this project, normal facility activities will continue in 
existing buildings until the mechanical piping systems are completed.  Plumbing, 
fire protection, lighting, electrical, communications, heating, air conditioning, and 
ventilation systems will have to be maintained in service within the existing 
buildings. 

 
D. Demolition and Work outside of Existing Buildings: 
 

1. In the preparation of these documents every effort has been made to show the 
approximate locations of, and connections to the existing piping, related to this 
portion of the work.  However, the Contractor shall be responsible for verifying all 
existing conditions.  The Contractor shall visit the existing site to inspect the 
facilities and related areas.  The Contractor shall inspect and verify all details and 
requirements of all the Contract Documents, prior to the submission of a 
proposal.  All discrepancies between the Contract Documents and actual job-site 
conditions shall be resolved by his contractor, who shall produce drawings which 
shall be submitted to the Engineer for review.  All labor and materials required to 
perform the work described shall be part of this Contract. 

 
2. All mechanical systems noted on the Drawings “To Remain” shall be inspected 

and tested on site to certify working condition.  A written report on the condition 
of all system to remain, including a copy of the test results and recommended 
remedial actions and costs shall be made by this Contractor to the Engineer for 
review. 

 
3. All systems noted on the Drawings “To Be Removed” shall be removed including 

associated system connections.  Where pipe is to be capped for future extension 
or end of line use, it shall be properly tagged with its function or service 
appropriately identified.  Where existing systems is to be removed has an electric 
connection, the Electrical Contractor shall disconnect equipment and remove 
wiring back to panel or disconnect switch. 
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4. During the construction al construction equipment, material tools, extension 
cords, etc., shall be arranged so as to present minimum hazard or interruption to 
the occupants of the existing buildings.  None of the construction work shall 
interfere with the proper operation of the existing facility or be so conducted as to 
cause harm or danger to persons on the premises.  All fire exits, stairs or 
corridors required for proper access, circulation or exit shall remain clear of 
equipment, materials or debris.  The Contractor shall maintain barricades 
separating work area from occupied areas. 

 
5. Certain work during the demolition and construction phases of construction may 

require temporary evacuation of the occupants.  Coordinate and schedule all 
proposed evacuation with the Project Administrator at least seventy-two (72) 
hours in advance in writing. 

 
6. Any salvageable material as determined by the Owner, shall be delivered to the 

Owner, and placed in storage at the location of his choice.  All other debris shall 
be removed from the site immediately. 

 
7. Construction equipment, piping or other potential hazards material shall not be 

left overnight outside of the designated working or construction area. 
 
8. Make every effort to minimize damage to the existing building and the owner’s 

property.  Repair, patch or replace as required any damage which might occur as 
a result of work at the site.  Care shall be taken to minimize interference with the 
Owner’s activities during construction and to keep construction disrupted areas to 
a minimum. Coordinate with the Owner in scheduling and performance of the 
work. 

 
9. Include in the contract price all rerouting of existing pipe,etc., and the 

reconnecting of the existing systems as necessitated by field conditions to allow 
the installation of the new systems regardless of whether or not such rerouting, 
reconnecting or relocating is shown on the drawings.  Furnish all temporary pipe, 
controls, etc., as required to maintain heating, cooling, and ventilation and 
plumbing services for the existing facilities. 

 
10. System pipe and controls that are disconnected to perform site work, shall be 

reconnected in such a manner as to leave systems in proper operating condition. 
 
11. No portion of the fire protection systems shall be turned off, modified or changed 

in any way without the express knowledge and written permission of the Owner’s 
representative in order to protect systems that shall remain in service. 

 
12. It is the intention of this Section of the Specifications to outline minimum 

requirements to furnish the Owner with a turn-key and operating system in 
cooperation with other trades with a minimum of disruption or downtime. 

 
1.9 DELIVERY, STORAGE, AND HANDLING 

 
D.  Accept materials on site in original factory packaging, labeled with manufacturer's 

identification. 
 
E. Protect from weather and construction traffic, dirt, water, chemical, and mechanical 

damage, by storing in original packaging. 
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F. Do not deliver items to project before time of installation.  Limit shipment of bulk and 
multiple-use materials to quantities needed for immediate installation. 

 

1.10 GENERAL ELECTRICAL REQUIREMENTS 

A. Provide electric motors, control panels, certain control and safety devices and control 
wiring when specified or required for proper operation of electrical systems associated 
with mechanical equipment specified in Division 23. 

B. Electrical materials and work provided shall be in accordance with Division 26. 

C. Notify Architect/Engineer in writing 14 days before bids are due if it is necessary to 
increase horsepower of any motors or change any electrical requirements listed or 
shown.  After this period, costs incurred because of changes shall be assumed by the 
responsible Contractor. 

1.11 ELECTRICAL REQUIREMENTS FOR MECHANICAL EQUIPMENT 

A. Mechanical equipment with factory assembled and/or attached electric components shall 
be Underwriters’ Laboratories (UL) listed as an assembly when such listing is available 
from UL, and shall meet the latest edition of the National Electrical Code. 

B. Unless otherwise specified, the electrical supply to be furnished is a 120 volt, 1 phase, 3 
wire, 60 hertz sources. The manufacturer shall include any transformers for equipment 
requiring other voltages (220 volt, 120 volt, 24 volt, etc.). 
 
 

PART 2 – PRODUCTS – NOT USED 

PART 3 - EXECUTION 
 
3.1 EXISTING WORK 

A. Disconnect mechanical systems required pipe as scheduled for removal. 

B. Provide all required connections to maintain existing systems in service during 
construction. 

C. When performing work on operating systems use personnel experienced and trained in 
similar operations.  

D. Remove, relocate, and extend existing installations to accommodate new site work. 

E. Repair adjacent construction and finishes damaged during demolition and extension 
work. 

F. Normal facility activities will continue in existing areas.  MEP systems servicing existing 
occupied building will have to be maintained in service.  Schedule any required outages 
and system service interruptions with Owner.  Submit a written request indicating 
service(s) to be interrupted along with proposed duration and summary of work to be 
performed during downtime. 

G. Removed Material: 
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1. Store removed material items at site; Owner retains rights to all removed items. 

 
2. Allow Owner ample time to review removed items and to designate which items 

to be kept by Owner. 
 

3. Dispose properly, off-site, all items Owner chooses not to keep. 

3.2 DEMOLITION AND EXTENSION OF EXISTING MECHANICAL WORK 

A. Remove, relocate and extend existing installations to accommodate new system work. 

B. Remove abandoned piping to source of supply. 

C. Remove existing piping systems, including abandoned systems and patch surfaces. 

D. Repair adjacent construction and finishes damaged during demolition and new work. 

E. Maintain access to existing installations which remain active.  Modify as appropriate. 

F. Extend existing installations using materials and methods compatible with existing 
installations, or as specified. 

3.3 CLEANING AND REPAIR 

A. Clean and repair existing materials and equipment which remain. 

3.4 REMOVAL OF MATERIALS 

A. The Contractor shall modify, remove, and/or relocate all materials and items so indicated 
on the drawings or required by the installation of new systems.  All removals and/or 
dismantling shall be conducted in a manner as to produce maximum salvage.  Salvage 
destination as directed by the Owner.  Materials and/or items scheduled for relocation 
and which are damaged during dismantling or reassembly operations shall be repaired 
and restored to good operative condition.  The contractor may, at his discretion and upon 
the approval of the Owner, substitute new materials and/or items of like design and 
quality in lieu of materials and/or items to be relocated. 

B. All items which are to be relocated shall be carefully removed in reverse to original 
assembly or placement and protected until relocated.  The Contractor shall clean and 
repair and provide all new materials, fittings, and appurtenances required to complete the 
relocations and to restore to good operative order.  All relocations shall be performed by 
workmen skilled in the work and in accordance with standard practice of the trades 
involves. 

C. When items scheduled for relocation are found to be in damaged condition before work 
has been started on dismantling, the contractor shall call the attention of the Owner to 
such items and receive further instructions before removal.  Items damaged in 
repositioning operations are the contractor’s responsibility and shall be repaired or 
replaced by the contractor as approved by the Owner, at no additional cost to the Owner. 

D. Service lines and wiring to items to be removed, salvaged, or relocated shall be removed 
to points indicated on the drawings, specified, or acceptable to the Owner.  Service lines 
and wiring not scheduled for reuse shall be removed to the points at which reuse is to be 
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continued or service is to remain.  Such services shall be sealed, capped, or otherwise 
tied-off or disconnected in a safe manner acceptable to the Owner.  All disconnections or 
connections into the existing facilities shall be done in such a manner as to result in 
minimum interruption of services to adjacent occupied areas.  Services to existing areas 
or facilities which must remain in operation during the construction period shall not be 
interrupted without prior specific approval of the Owner as hereinbefore specified. 

E. Include in the contract price all rerouting of existing conduits, wiring, outlet boxes, 
fixtures, etc., and the reconnecting of existing fixtures as necessitated by field conditions 
to allow the installation of the new systems.  Furnish all temporary conduit, wiring, boxes, 
etc., as required to maintain lighting and power service for the existing areas with a 
minimum of interruption.  Remove wire and conduit back to nearest accessible active 
junction box and extend to existing homeruns as required. 

F. The Contractor shall be responsible for loss or damage to the existing facilities and shall 
be responsible for repairing such loss or damage.  The Contractor shall send proper 
notices, make necessary arrangements, and perform other services required for the care, 
protection and operational maintenance of all electrical services for the existing facilities, 
The Contractor shall erect temporary barricades, with necessary safety devices, as 
required to protect personnel from injury, removing all such temporary protection upon 
completion of the work. 

G. Where existing construction is removed to provide working and extension access to 
existing utilities, Contractor shall remove doors, piping, conduit, outlet boxes, wiring, light 
fixtures, air conditioning ductwork and equipment, etc., to provide this access and shall 
reinstall same upon completion of work in the areas affected. 

H. Where partitions, walls, floors, or ceilings of existing construction are being removed, all 
contractors shall remove and reinstall in locations approved by the Architect all devices 
required for the operation of the various systems installed in the existing construction. 

3.5 OWNER INSTRUCTION – GENERAL 
 
A. Installing Contractor shall coordinate and provide on-site Owner training for all new 

Mechanical System components in two (2) separate training meetings. One (1) training 
session shall be prior to Owner’s acceptance and occupancy, and the other training 
session shall occur (30) thirty days later. Sign-in sheets are required for both meetings 
and shall be included in close out submittals. 

B. Use Operation and Maintenance manuals and actual equipment installed as basis for 
instruction. 

C. At conclusion of on-site training program have Owner personnel sign written certification 
they have completed training and understand systems operation.  Include copy of training 
certificates in final Operation and Maintenance manual submission. 

D. Refer to individual equipment specifications for additional training requirements. 

 

END OF SECTION 
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SECTION 23 05 16 - EXPANSION FITTINGS AND LOOPS FOR HVAC PIPING 
 

CONDITIONS OF THE CONTRACT AND DIVISION 1, as applicable, apply to this Section. 

PART 1  - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
 

1. Expansion joints. 
2. Pipe alignment guides. 
3. Pipe anchors. 

B. Related Sections: 
 

1. Section 23 05 29 - Hangers and Supports for HVAC Piping and Equipment: 
Product and installation requirements for piping hangers and supports. 
 

2. Section 23 21 13 - Hydronic Piping: Product and installation requirements for 
piping used in heating and cooling systems. 

1.2 DESIGN REQUIREMENTS 

A. Provide structural work and equipment required for expansion and contraction of piping. 
Verify anchors, guides, and expansion joints provide and adequately protect system. 

B. Expansion Compensation Design Criteria: 
 

1. Installation Temperature: 50 degrees Fahrenheit. 
2. Hot Water Heating System Temperature: 210 degrees Fahrenheit. 
3. Domestic Hot Water: 140 degrees Fahrenheit. 
4. Safety Factor: 30 percent. 

1.3 SUBMITTALS 

A. Provide line-by-line specification review annotated to certify compliance or deviation. 

B. Shop Drawings: Indicate layout of piping systems, including flexible connectors, 
expansion joints, expansion compensators, loops, offsets and swing joints. Submit shop 
drawings sealed by a registered professional engineer.  

C. Product Data: 
 
1. Flexible Pipe Connectors: Indicate maximum temperature and pressure rating, 

face-to-face length, live length, hose wall thickness, hose convolutions per foot 
and per assembly, fundamental frequency of assembly, braid structure, and total 
number of wires in braid. 

 
2. Expansion Joints: Indicate maximum temperature and pressure rating, and 

maximum expansion compensation. 

D. Design Data: Indicate criteria and show calculations. Submit calculations sealed by a 
registered professional engineer. 
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E. Manufacturer's Installation Instructions: Submit special procedures. 

F. Manufacturer's Certificate: Certify products meet or exceed specified requirements. 

G. Welders’ Certificate: Include welders’ certification of compliance with AWS D1.1.  

H. Manufacturer’s Field Reports: Indicate results of inspection by manufacturer’s 
representative. 

1.4 CLOSEOUT SUBMITTALS 

A. Project Record Documents: Record actual locations of flexible pipe connectors, 
expansion joints, anchors, and guides. 

B. Operation and Maintenance Data: Submit adjustment instructions. 

1.5 QUALITY ASSURANCE 

A. Perform Work in accordance with ASME B31.9 code for installation of piping systems and 
ASME Section IX for welding materials and procedures. 

1.6 QUALIFICATIONS 

A. Installer: Company specializing in performing Work of this section with minimum three (3) 
years documented experience. 

B. Design expansion compensating system under direct supervision of Professional 
Engineer experienced in design of this Work and licensed at Project location. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Accept expansion joints on site in factory packing with shipping bars and positioning 
devices intact. Inspect for damage. 

B. Protect equipment from exposure by leaving factory coverings, pipe end protection, and 
packaging in place until installation. 

1.8 WARRANTY 

A. Furnish five (5) year manufacturer warranty for leak free performance of packed 
expansion joints. 

PART 2 - PRODUCTS 

2.1 EXPANSION JOINTS 

A. Manufacturers: 
 

1. Amber / Booth  
2. Triplex 
3. Mason Industries 

B. Stainless Steel Bellows Type: 
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1. Pressure Rating: 200 psig WOG and 250 degrees Fahrenheit. 
2. Maximum Compression: 1-3/4 inch. 
3. Maximum Extension: 1/4 inch. 
4. Joint: As specified for pipe joints. 
5. Size: Use pipe sized units 
6. Application: Steel piping three (3) inch and smaller. 

C. External Ring Controlled Stainless Steel Bellows Type: 
 

1. Pressure Rating: 200 psig WOG and 250 degrees Fahrenheit. 
2. Maximum Compression: 15/16 inch. 
3. Maximum Extension: 5/16 inch. 
4. Maximum Offset: 1/8 inch. 
5. Joint: Flanged 
6. Size: Use pipe sized units 
7. Accessories: Internal flow liner. 
8. Application: Steel piping three (3) inch and larger. 

D. Double Sphere, Flexible Compensators: 
 

1. Body: Multi-layered Kevlar tire cord fabric reinforced with EPDM cover, liner and 
fabric frictioning with reinforcing ring. 

2. Working Pressure: 215 psi 
3. Maximum Temperature: 250 degrees Fahrenheit. 
4. Maximum Compression: 1-1/4 inch through 6 inch pipe; 1-1/2 inch 8 inch through 

12 inch; 1-1/5 inch for 14 inch. 
5. Maximum Elongation: 3/4 inch through 6 inch pipe; 1-1/2 inch 8 inch through 12 

inch; 5/8 inch for 14 inch. 
6. Maximum Offset: 3/8 inch through 6 inch pipe; 7/8 inch 8 inch through 12 inch; 1 

inch for 14 inch. 
7. Maximum Angular Movement: 15 degrees. 
8. Joint: Steel flanges or ductile iron pipe flanges. 
9. Size: Use pipe sized units 
10. Accessories: Control rods. 
11. Application: Steel piping two (2) inch and larger. 

2.2 ACCESSORIES 

A. Manufacturers: 
 

1. Amber / Booth  
2. Triplex 
3. Mason Industries 

B. Pipe Alignment Guides: Two piece welded steel with enamel paint, bolted, with spider to 
fit standard pipe, frame with four mounting holes, clearance for minimum 1 inch thick 
insulation, minimum 3 inch travel. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install Work in accordance with ASME B31.9. 
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B. Rigidly anchor pipe to building structure to prevent stresses and transfer of loading to 
connected equipment. 

C. Provide support and anchors for controlling expansion and contraction of piping. Provide 
loops, pipe offsets, and swing joints, or expansion joints where required. Refer to Section 
23 05 29 for pipe hanger installation requirements. 

D. Provide grooved piping systems with minimum one joint per inch pipe diameter instead of 
flexible connector supported by vibration isolation. Grooved piping systems need not be 
anchored. 

E. Provide expansion loops as indicated on Drawings. 

3.2 MANUFACTURER'S FIELD SERVICES 

A. Furnish inspection services by flexible pipe manufacturer's representative for final 
installation and certify installation is in accordance with manufacturer's recommendations 
and connectors are performing satisfactorily. 

END OF SECTION 
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SECTION 23 05 19 - METERS AND GAGES FOR HVAC PIPING 
 
CONDITIONS OF THE CONTRACT AND DIVISION 1, as applicable, apply to this Section. 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
 

1. Pressure gages. 
2. Pressure gage taps. 
3. Stem type thermometers. 
4. Dial thermometer. 
5. Thermometer supports. 
6. Test plugs. 
7. Bladder-type expansion tanks. 
8. Air vents. 
9. Combination Dirt and Air Separators. 
10. Strainers. 
11. Flow controls. 
12. Relief valves. 

1.2 SUBMITTALS 

A. Provide line-by-line specification review annotated to certify compliance or deviation. 

B. Product Data: Submit for manufactured products and assemblies used in this Project. 
 

1. Manufacturer’s data and list indicating use, operating range, total range, 
accuracy, and location for manufactured components. 
 

2. Submit product description, model, dimensions, component sizes, rough-in 
requirements, service sizes, and finishes. 
 

3. Submit schedule indicating manufacturer, model number, size, location, rated 
capacity, load served, and features for each piping specialty. 
 

4. Submit electrical characteristics and connection requirements. 

C. Manufacturer's Installation Instructions: Submit hanging and support methods, joining 
procedures, application, selection, and hookup configuration. Include pipe and accessory 
elevations. 

D. Grooved joint couplings and fittings shall be shown on drawings and product submittals, 
and be specifically identified with the applicable Victaulic style or series number. 

E. Manufacturer's Certificate: Certify products meet or exceed specified requirements. 
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1.3 CLOSEOUT SUBMITTALS 

A. Project Record Documents: Record actual locations of components and instrumentation. 

B. Operation and Maintenance Data: Submit instructions for calibrating instruments, 
installation instructions, assembly views, servicing requirements, lubrication instruction, 
and replacement parts list. 

1.4 QUALIFICATIONS 

A. Installer: Company specializing in performing Work of this section with minimum three (3) 
years experience. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Accept on site in shipping containers with labeling in place. Inspect for damage. 

B. Provide temporary protective coating on cast iron and steel valves. 

C. Protect systems from entry of foreign materials by temporary covers, caps and closures, 
completing sections of the work, and isolating parts of completed system until installation. 

1.6 ENVIRONMENTAL REQUIREMENTS 

A. Do not install instruments when areas are under construction, except rough in, taps, 
supports and test plugs. 

1.7 WARRANTY 

A. Furnish one (1) year manufacturer warranty for piping specialties. 
 

PART 2 - PRODUCTS 

2.1 PRESSURE GAGES 

A. Manufacturers: 
 

1. Weiss 
2. Marsh Bellofram 
3. Weksler 
4. Dwyer 

B. Gage: ASME B40.1, UL 404 with bourdon tube, rotary brass movement, brass socket, 
front calibration adjustment, black scale on white background. 
 
1. Case: Stainless steel. 
2. Bourdon Tube: Phosphor bronze. 
3. Dial Size: 4-1/2 diameter. 
4. Mid-Scale Accuracy: One (1) percent. 
5. Scale: Psi.  
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2.2 PRESSURE GAGE TAPS 

A. Manufacturers: 
 

1. Weiss 
2. Marsh Bellofram 
3. Weksler 
4. Pete’s Plug 
5. Schrader 

B. Needle Valve: Brass, 1/4 inch NPT for minimum 300 psi. 

C. Ball Valve: Brass 1/4 inch NPT for 250 psi. 

D. Pulsation Damper: Pressure snubber, brass with 1/4 inch NPT connections. 

E. Siphon: Brass, 1/4 inch NPT angle or straight pattern. 

2.3 STEM TYPE THERMOMETERS 
 
A. Manufacturers: 

 
1. Trerice 
2. Weiss 

B. Thermometer: Rigid 90°F angle, blue colored, organic, mercury fill, Valox case, brass 
stem, ½ NPT brass thermowell, acrylic window, lens front, magnifying tube type, scale 
face of aluminum, white background with black graduations and markings 

 
1. Scale Size: 5-1/2” long. 
2. Molded Valox - V-shaped black case. 
3. Window: Double Strength Glass 
4. Stem: Brass, 1/2 inch NPT, and 2 inches long. 
5. Accuracy: ±2% of full scale ASME B40.4 Grade A. 
6. Calibration: Both degrees Fahrenheit and degrees Celsius. 

2.4 DIAL THERMOMETERS 

A. Manufacturers: 
 

1. Trerice 
2. Weiss 

B. Thermometer: 300 stainless steel, hermetically sealed, bimetallic, silicone dampened on 
ranges to 300°F coil, adjustable angle, ½ NPT, double strength glass window, balanced, 
black finish pointer, dial face of aluminum, white background with black and blue 
graduations and markings. 

 
1. Dial Size: 5 inch diameter dial. 
2. Window: Double strength glass. 
3. Stem: 300 Stainless Steel, ¼” diameter NPT, 2-1/2” long. 
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4. Length of Capillary: Minimum five (5) feet. 
5. Accuracy: ±1% of full scale ASME B40.4 Grade A. 
6. Calibration: Both degrees Fahrenheit and degrees Celsius. 

2.5 THERMOMETER SUPPORTS 

A. Socket: Brass separable sockets for thermometer stems with or without extensions, and 
with cap and chain. 

B. Flange: Three (3) inch outside diameter reversible flange, designed to fasten to sheet 
metal air ducts, with brass perforated stem. 

2.6 TEST PLUGS 

A. Manufacturers: 
 

1. Pete’s Plug 

B. 1/4 inch NPT or 1/2 inch NPT brass fitting and cap for receiving 1/8 inch outside diameter 
pressure or temperature probe with: 

 
1. Neoprene core for temperatures up to 200 degrees F. 

C. Test Kit: 
 

1. Carrying case, internally padded and fitted containing: 
 

a. One 2-1/2 inch 3-1/2 inch diameter pressure gages. 
b. Two gage adapters with 1/8 inch probes. 
c. Two 1-1/2 inch dial thermometers. 

2.7 BLADDER-TYPE EXPANSION TANKS 

A. Manufacturers: 
 

1. Wheatly  
2. Bell and Gossett 
3. Wessels 
4. Armstrong 

 
B. Tank: Welded steel, rated for maximum 125-psig working pressure and 375 deg F 

maximum operating temperature.  Factory test with taps fabricated and supports installed 
and labeled according to ASME Boiler and Pressure Vessel Code:  Section VIII, 
Division 1. 

 
1. Size: As indicated on Drawings. 

 
C. Bladder: Heavy duty butyl-FDA approved. 
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D. Gage Glass Set: Brass compression stops, guard, and 3/4 inch red line glass, maximum 
24 inches length, long enough to cover tank for two (2) inches above bottom to two (2) 
inches below top. 

E. Quick Connect Air Inlet: 
 

1. Expansion Tank: Inlet tire check valve, manual air vent, tank drain, and pressure 
relief valve. 

F. Automatic Cold Water Fill Assembly: Pressure reducing valve, reduced pressure double 
check back flow prevention device, test cocks, strainer, vacuum breaker, and by-pass 
valves. 

G. Hot Water Heating System: 
 

1. Select expansion tank pressure relief valve at 20 psi maximum. 
2. Set pressure reduction valve at select 12 psi. 

H. Chilled Water System: 
 

1. Select expansion tank pressure relief valve at 25 psi maximum. 
2. Set pressure reduction valve at 12 psi. 

I. Do not insulate ASME stamp and manufacturer's nameplate. Provide neatly beveled 
edge at interruptions of insulation. 

2.8 AIR VENTS 

A. Manufacturers: 
 

1. Armstrong 
2. ITT 
3. Sarco 

B. Manual Type: Short vertical sections of two (2) inch diameter pipe to form air chamber, 
with 1/8 inch brass needle valve at top of chamber. 

C. Float Type: 
 

1. Brass, copper, polypropylene, or solid non-metallic float, stainless steel valve and 
valve seat; suitable for system operating temperature and pressure; with isolating 
valve. 
 

D. Washer Type: 
 

1. Brass with hydroscopic fiber discs, vent ports, adjustable cap for manual shut-off, 
and integral spring loaded ball check valve. 

2.9 COMBINATION DIRT AND AIR SEPARATORS  

A. Manufacturers: 
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1. Bell and Gossett 
2. Taco 
3. Armstrong 
4. Wessels 

B. Dip Tube Fitting: For 125 psig operating pressure; to prevent free air collected in boiler 
from rising into system. 

C. Dirt & Air Separator: Each separator must be designed with a blow-down valve, skim 
valve, and automatic air vent. The separator must also utilize in its design a stainless 
steel coalescing medium to aid in the separation of air and dirt in the system entrained 
water. The separator must be constructed in accordance with the latest revision of the 
ASME Boiler and Pressure Vessel Code and stamped for 125 psi working pressure. 

2.10 STRAINERS 

A. Manufacturers: 
 

1. Bell and Gossett 
2. Keckley 
3. Armstrong 
4. Mueller 

B. Size two (2) inch and Smaller: 
 
1. Screwed brass or iron body for 175 psig working pressure, Y pattern with 1/32 

inch stainless steel perforated screen. 

C. Size 2-1/2 inch to four (4) inch: 
 

1. Flanged iron body for 175 psig working pressure, Y pattern with 3/64 inch 
stainless steel perforated screen. 

D. Size five (5) inch and Larger: 
 

1. Flanged iron body for 175 psig working pressure, basket pattern with 1/8 inch 
stainless steel perforated screen. 

2.11 FLOW CONTROLS 

A. Manufacturers: 
 
1. Bell and Gossett 
2. Nibco 
3. ITT Hoffman 

B. Construction: Ametal® Brass or bronze body, y-pattern, with union on inlet, and outlet, 
temperature and pressure test plug on inlet and outlet combination blow-down and back-
flush drain. 
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C. Calibration: Factory set to control flow within five (5) percent of design flow over entire 
operating pressure. 

D. Control Mechanism: Stainless steel or nickel plated brass piston or regulator cup, 
operating against stainless steel helical or wave formed spring. 

E. Accessories: In-line strainer on inlet and ball valve on outlet. 

2.12 RELIEF VALVES 

A. Manufacturers: 
 

1. Bell and Gossett 
2. McDonnell-Miller 

B. Bronze body, Teflon seat, stainless steel stem and springs, automatic, direct pressure 
actuated capacities ASME certified and labeled. 

2.13 INSTALLATION - THERMOMETERS AND GAGES 

A. Install pressure gages for each pump, locate taps before strainers and on suction and 
discharge of pump; pipe to gage. 

B. Install gage taps in piping with isolation valves. 

C. Install pressure gages with pulsation dampers. Provide needle valve or ball valve to 
isolate each gage. Extend nipples to allow clearance from insulation. 

D. Install thermometers in piping systems in sockets in short couplings. Enlarge pipes 
smaller than 2-1/2 inches for installation of thermometer sockets. Allow clearance from 
insulation. 

E. Install thermometers in air duct systems on flanges. 

F. Install thermometer sockets adjacent to controls systems thermostat, transmitter, or 
sensor sockets.  

G. Locate duct-mounted thermometers minimum ten (10) feet downstream of mixing-
dampers, coils, or other devices causing air turbulence. 

H. Coil and conceal excess capillary on remote element instruments. 

I. Install static pressure gages to measure across filters and filter banks, (inlet to outlet). On 
multiple banks, provide manifold and single gage. 

J. Provide instruments with scale ranges selected according to service with largest 
appropriate scale. 

K. Install gages and thermometers in locations where they are easily read from normal 
operating level. Install vertical to 45 degrees off vertical. 
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L. Adjust gages and thermometers to final angle, clean windows and lenses, and calibrate 
to zero. 

2.14 INSTALLATION - HYDRONIC PIPING SPECIALTIES 

A. Locate test plugs adjacent to pressure gages and pressure gage taps and as indicated 
on Drawings. 

B. Install manual air vents at system high points. 

C. For automatic air vents in ceiling spaces or other concealed locations, install vent tubing 
to nearest drain. 

D. Provide air separator on suction side of system circulation pump and connect to 
expansion tank. 

E. Provide drain and hose connection with valve on strainer blow down connection. 

F. Provide pump suction fitting on suction side of base mounted centrifugal pumps. Remove 
temporary strainers after cleaning systems. 

G. Provide combination pump discharge valve on discharge side of base mounted 
centrifugal pumps. 

H. Support pump fittings with floor mounted pipe and flange supports. 

I. Provide relief valves on pressure tanks, low-pressure side of reducing valves, heat 
exchangers, and expansion tanks. 

J. Select system relief valve capacity greater than make-up pressure reducing valve 
capacity. Equipment relief valve capacity not to exceed rating of connected equipment. 

K. Pipe relief valve outlet to nearest floor drain. 

L. Where one line vents several relief valves, make cross sectional area equal to sum of 
individual vent areas. 

M. Insulate all volume tanks to match adjacent intake and discharge piping and jacketing 
requirements. 

 

END OF SECTION 
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SECTION 23 05 23 - GENERAL-DUTY VALVES FOR HVAC PIPING 
 
CONDITIONS OF THE CONTRACT AND DIVISION 1, as applicable, apply to this Section. 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
 

1. Globe valves. 
2. Ball valves. 
3. Plug valves. 
4. Butterfly valves. 
5. Swing check valves. 
6. Spring loaded check valves. 
7. Flanges, unions, and couplings. 

1.2 SUBMITTALS 

A. Product Data: Submit Manufacturers catalog information with valve data and ratings for 
each service. 

B. Welders Certificate: Include welder’s certification of compliance with ASME Section IX.   

C. Manufacturer's Installation Instructions: Submit hanging and support methods, joining 
procedures. 

D. Manufacturer's Certificate: Certify products meet or exceed specified requirements. 

1.3 CLOSEOUT SUBMITTALS 

A. Project Record Documents: Record actual locations of valves. 

B. Operation and Maintenance Data: Submit installation instructions, spare parts lists, 
exploded assembly views. 

1.4 QUALIFICATIONS 

A. Installer: Company specializing in performing Work of this section with minimum three (3) 
years experience. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Accept valves on site in shipping containers with labeling in place. Inspect for damage. 

B. Provide temporary protective coating on cast iron and steel valves. 

1.6 ENVIRONMENTAL REQUIREMENTS 

A. Do not install valves underground when bedding is wet or frozen. 
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1.7 WARRANTY 

A. Furnish one (1) year manufacturer warranty for valves. 

1.8 EXTRA MATERIALS 

A. Furnish two (2) packing kits for each size valve. 

PART 2 - PRODUCTS 

2.1 HEATING AND COOLING VALVES 

A. Globe Valves: 
 

1. Manufacturers: 
 

a. Nibco 
b. Crane 
 

2. Two (2) inches and Smaller: Construction: Bronze body, bronze trim, union 
bonnet, rising stem and hand-wheel, inside screw, renewable plug disc and 
stainless steel seat ring, solder or threaded ends. 

 
3. Two (2) inches and Larger: Construction: Iron body, bronze trim, bolted bonnet, 

rising stem, hand-wheel, outside screw and yoke, rotating plug-type disc with 
renewable seat ring and disc, flanged ends. 

B. Ball Valves: 
 

1. Manufacturers: 
 

a. Nibco 
b. Crane 
c. Belimo 
d. Victaulic 

 
2. Two (2) inches and Smaller: Bronze two piece body, full port stainless steel ball 

and stem, Teflon seats and stuffing box ring, lever handle with balancing stops, 
solder or threaded ends with union. 

 
3. Two (2) inches and Larger: Cast steel body, stainless steel ball and stem, Teflon 

seat and stuffing box seals, lever handle, or gear drive hand-wheel for sizes ten 
(I0) inches and larger, flanged. 

 
4. Two (2) inches and Larger: Ductile iron two-piece body, standard port chrome 

plated carbon steel ball and stem, TFE seat, fluoroelastomer seal, lever handle 
or gear operator, grooved ends equal to Victaulic Series 726. 
 

5. Where piping is insulated, ball valves shall be equipped with two (2) inch 
extended handles of non-thermal conductive material.  Also provide a protective 
sleeve to prevent damage to vapor seal when valve adjustment is made.  
Memory stops shall be adjustable after insulation is applied. 

C. Plug Valves: 
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1. Manufacturers: 
 

a. Nibco 
b. Crane 
c. Victaulic 
 

2. Two (2) inches and Smaller: Bronze body, bronze tapered plug, full port opening, 
non-lubricated, Teflon packing, threaded ends. Furnish one plug valve wrench for 
every ten plug-valves with minimum of one wrench. 

 
3. Two (2) inches and Larger: Cast iron body and plug, full port opening, pressure 

lubricated, Teflon packing, flanged ends. Furnish each plug valve with wrench 
with setscrew. 

 
4. Three (3) inches and Larger: Ductile iron body, bonnet and plug, plug shall be 

encapsulated with synthetic rubber suited for intended service, welded-in nickel 
seat, stainless steel self-lubricating bearings equal to Victaulic Series 377. 

D. Butterfly Valves: 
 

1. Manufacturers: 
 

a. Nibco 
b. Crane 
c. Dezurik 
d. Haleson 
e. Victaulic 
 

2. Body: Cast or ductile iron with resilient replaceable EPDM seat, lug ends, 
extended neck. 

 
3. Disc: Aluminum bronze. 
 
4. Operator: 10 position lever handle on sizes two and half (2 1/2) inches to four (4) 

inches.  
 
5. Hand-wheel and gear drive on sizes larger than six (6) inches. 

E. Butterfly Valves: Applies to butterfly valves associated only with chillers and pumps. 
 

1. Manufacturers:  
 

a. Victaulic 
 

2. Grooved end butterfly valves two (2) inches to twelve (12) inches shall have a 
ductile iron body, electroless nickel-plated ductile iron disc, blowout proof 416 
stainless steel stem, disc shall be offset from stem centerline to provide full 360 
degree seating, EPDM seat and seal material, TFE lined fiberglass bearings, 
lever handle or gear operator with memory stop feature equal to Victaulic Vic-300 
MasterSeal. 

 
3. AGS grooved end butterfly valves fourteen (14) inches to twenty-four (24) inches 

shall have a ductile iron body and disc and two piece 17-4 PH stainless steel 
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stem design.  EPDM seat and seal material, reinforced PTFE bearings and gear 
operator with memory stop feature equal to Victaulic Series W706 or W709. 

F. Swing Check Valves: 
 

1. Manufacturers: 
 

a. Nibco 
b. Crane 
c. Dezurik 
d. Haleson 
e. Victaulic 
 

2. Two (2) and Smaller: Bronze body, bronze trim, bronze rotating swing disc, with 
composition disc, solder or threaded ends. 

 
3. Two and a half (2-1/2) inches and Larger: Iron body, bronze trim, bronze or 

bronze faced rotating swing disc, renewable disc and seat, flanged ends or 
Ductile iron body, 316 stainless steel clapper, synthetic rubber bumper/seal and 
bonnet, grooved ends equal to Victaulic Series 712. 

G. Spring Loaded Check Valves: 
 

1. Manufacturers: 
 

a. Nibco 
b. Crane 
c. Dezurik 
d. Haleson 
e. Victaulic 
 

2. Construction: Iron body, bronze trim, split plate, hinged with stainless steel 
spring, resilient seal bonded to body, wafer or threaded lug ends. 

 
3. Two (2) and Smaller:  Red bronze body, 301 stainless steel spring-actuated disc, 

EPDM o-ring, 300 series stainless steel stem and spring, in-line, lift-type check 
valve with push-to-connect ends equal to NVent PL-510. 

H. Spring Loaded Check Valves: Applies to check valves associated only with pumps. 
 

1. Manufacturers:  
 

a. Victaulic 
 

2. Two and a half (2-1/2) inches to twelve (12) inches: Ductile iron body, aluminum 
bronze or elastomer encapsulated ductile iron disc, stainless steel spring and 
shaft, welded-in nickel or synthetic rubber seat with grooved ends equal to 
Victaulic Series 716. 
 

3. Fourteen (14) inches to twenty four (24) inches:  Ductile iron body, stainless steel 
dual disc design, EPDM seat bonded to the valve body, 300 series stainless steel 
spring and shaft, AGS grooved ends equal to Victaulic Series 716. 
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2.2 FLANGES, UNIONS, AND COUPLINGS 

A. Unions for Pipe two (2) inches and Smaller: 
 
1. Ferrous Piping: 150 psig malleable iron, threaded. 
2. Copper Pipe:  Bronze, soldered or push-to-connect joints. 

B. Flanges for Pipe two (2) inches and Larger: 
 

1. Ferrous Piping: 150 psig forged steel, slip-on. 
2. Copper Piping: Bronze. 

C. Gaskets: 1/16-inch thick preformed neoprene. 

D. Grooved Joint Flange Adapters two (2) inches and Larger: 
 
1. Ductile iron housing for use with grooved end pipe and fittings, flat face, for direct 

connection to flanges with ANSI Class 125 and 150 bolt hole patterns equal to 
Victaulic Style 741.  For direct connection to flanges with ANSI Class 300 bolt 
hole pattern, use Victaulic Style 743. 

E. Grooved and Shouldered Pipe End Couplings: 
 

1. Housing Clamps: Ductile iron to engage and lock designed to permit some 
angular deflection, contraction, and expansion where required. 

 
2. Sealing Gasket: Pressure-responsive, C-shape elastomer composition for 

operating temperature range from -30 degrees Fahrenheit to 230 degrees 
Fahrenheit. 

 
3. Rigid type couplings shall have angle-pattern bolt pads to provide system rigidity 

and support and hanging in accordance with ASME B31.1 and B31.9 equal to 
Victaulic Style 07. 

 
4. Flexible type couplings shall be used where vibration attenuation and stress relief 

are required, equal to Victaulic Style 75 or 77. 

F. Accessories: Stainless Steel bolts, nuts, and washers. 

G. Dielectric Connections:  
 

1. Union with galvanized or plated steel threaded end, copper solder end, water 
impervious isolation barrier. 
 

2. Waterway fitting with zinc electroplated steel or ductile iron body, threaded or 
plain end, water impervious isolation barrier. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Provide non-conducting dielectric connections wherever jointing dissimilar metals. 

B. Install valves with stems upright or horizontal, not inverted. 



LEAF Engineers Hydronic Piping Replacement 
LEAF Engineers Project No. 230030 ACD Palo Alto College 

 

 

GENERAL-DUTY VALVES FOR HVAC PIPING 
23 05 23 - 6 

C. Use grooved mechanical couplings and fasteners in accessible locations and where 
approved by the engineer. 

D. Install unions or grooved joint couplings downstream of valves and at equipment or 
apparatus connections. Do not use direct welded or threaded connections to valves, 
equipment or other apparatus. 

E. Install butterfly or ball shutoff-duty valves at each branch connection to supply mains, and 
at supply connection to each piece of equipment. 

F. Install calibrated-orifice, balancing valves at each branch connection to return main. 

G. Install globe or ball valves for throttling, bypass, or manual flow control services. 

H. Provide spring loaded check valves on discharge of water pumps. 

I. Provide flow controls in water re-circulating systems. 

J. Use only butterfly valves in chilled and condenser water systems for throttling and 
isolation service. 

K. Use 1 1/4” inch ball valves with cap for drains at main shut-off valves, low points of 
piping, bases of vertical risers, and at equipment. 

L. Install valves in accessible locations to permit removal of bonnet. 

M. Install valve stems in vertical position.  Valve stems installed in horizontal position shall 
be no less than 30 degrees from horizontal. 

N. Grooved joint piping systems shall be installed in accordance with the manufacturer's 
guidelines and recommendations. All grooved joint couplings and valves shall be 
supplied by a single manufacturer. The gasket style and elastomeric material shall be 
verified as suitable for the intended service as specified.  Gaskets shall be supplied by 
the grooved coupling manufacturer. Grooved end shall be clean and free from 
indentations, projections and roll marks in the area from pipe end to groove.  A Victaulic 
factory trained field representative shall provide on-site training to contractor's field 
personnel in the installation of grooved piping products.  Factory trained representative 
shall periodically review the product installation. Contractor shall remove and replace any 
improperly installed products.   
 
1. Install the grooved joint piping system in accordance with the latest manufacturer 

installation instructions.  Pipe ends shall be clean and free from indentations and 
projections. Use manufacturer grooving tools with roll sets to groove the pipe.  
Follow manufacturer guidelines for tool selection and operation.  Products shall 
not be installed with standard grooved end pipe or components.  Installing 
products in combination with standard grooved end products could result in joint 
separation and/or leakage. 
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Alamo 
SECTION 23 05 29 - HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT 
 
CONDITIONS OF THE CONTRACT AND DIVISION 1, as applicable, apply to this Section. 

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 hangers and supports. 
2. Hanger rods. 
3. Inserts. 
4. Flashing. 
5. Equipment roof curbs and support rails. 
6. Sleeves. 
7. Mechanical sleeve seals. 
8. Formed steel channel and angle. 
9. Equipment bases and supports. 
10. Portable roof pipe supports. 

B. Related Sections: 
 

1. Section 23 05 48 – Vibration and Seismic Controls for HVAC Piping and 
Equipment. 
 

2. Division 7 - Thermal and Moisture Protection. 

1.3 ACTION SUBMITTALS 

A. Provide line-by-line specification review annotated to certify compliance or deviation. 

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

C. Shop Drawings: Show fabrication and installation details and include calculations for the 
following; include Product Data for components: 
 

1. Trapeze pipe hangers. 
2. Metal framing systems. 
3. Pipe stands. 
4. Equipment supports. 

D. Design Data: Indicate load carrying capacity of trapeze, multiple pipe and riser support 
hangers. Indicate calculations used to determine load carrying capacity of trapeze, 
multiple pipe, and riser support hangers. 

E. Manufacturer's Installation Instructions: 
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1. Hangers and Supports: Submit special procedures and assembly of components. 

F. Manufacturer's Certificate: Certify products meet or exceed specified requirements. 

1.4 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 

1.5 QUALITY ASSURANCE 

A. Structural Steel Welding Qualifications:  Qualify procedures and personnel according to 
AWS D1.1/D1.1M, "Structural Welding Code - Steel." 

B. Pipe Welding Qualifications:  Qualify procedures and operators according to ASME 
Boiler and Pressure Vessel Code. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Accept materials on site in original factory packaging, labeled with manufacturer's 
identification. 

B. Protect from weather, construction traffic, dirt, water, chemical, and mechanical damage. 

1.7 ENVIRONMENTAL REQUIREMENTS 

A. Do not apply Firestopping materials when temperature of substrate material and 
ambient air is below 60 degrees Fahrenheit. 

B. Maintain this minimum temperature before, during, and for minimum 3 days after 
installation of Firestopping materials. 

C. Provide ventilation in areas to receive solvent cured materials. 

1.8 WARRANTY 

A. Furnish one (1) year manufacturer warranty for pipe hangers and supports. 

PART 2 - PRODUCTS 

2.1 PIPE HANGERS AND SUPPORTS 
 
A. Manufacturers: 
 

1. Carpenter & Paterson Inc.  
2. Flex-Weld, Inc.  
3. Globe Pipe Hanger Products Inc.  
4. Michigan Hanger Co. 
5. B-Line Systems 
6. Carpenter & Patterson Inc. 
7. Anvil International 
8. Piping Technology & Products  
9. Grinnell 

B. Hydronic Piping: 
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1. Hangers for Pipe Sizes 1/2 to 1-1/2 inch: Carbon steel, adjustable swivel, split 

ring. 
2. Hangers for Cold Pipe Sizes two (2) inches and larger: Carbon steel, adjustable, 

clevis. 
 

3. Hangers for Hot Pipe Sizes 2 inches to 4 inches: Carbon steel, adjustable, clevis. 
 

4. Hangers for Hot Pipe Sizes six (6) inches and larger: Adjustable steel yoke, cast 
iron roll, double hanger. 

 
5. Multiple or Trapeze Hangers: Galvanized Steel channels with welded spacers 

and hanger rods. 
 

6. Multiple or Trapeze Hangers for Hot Pipe Sizes six (6) inches and larger: 
Galvanized Steel channels with welded spacers and hanger rods, cast iron 
rollers. 
 

7. Wall Support for Pipe Sizes three (3) inches and smaller: Cast iron hooks. 
 

8. Wall Support for Pipe Sizes four (4) inches and larger: Welded galvanized steel 
bracket and wrought steel clamp. 
 

9. Wall Support for Hot Pipe Sizes six (6) inches and larger: Welded galvanized 
steel bracket and wrought steel clamp with adjustable steel yoke and cast iron 
roll. 
 

10. Vertical Support: galvanized Steel riser clamp. 
 

11. Floor Support for Cold Pipe: Cast iron adjustable pipe saddle, lock nut, nipple, 
floor flange, and concrete pier or steel support. 
 

12. Floor Support for Hot Pipe Sizes four (4) Inches and smaller: Cast iron adjustable 
pipe saddle, lock nut, nipple, floor flange, and concrete pier or steel support. 
 

13. Floor Support for Hot Pipe Sizes six (6) inches and larger: Adjustable cast iron 
roll and stand, steel screws, and concrete pier or steel support. 
 

14. Copper Pipe Support: Copper-plated, carbon steel ring. 
 

15. Hydronic Piping shall not have support brackets welded to hydronic piping. 

C. Roof Mounted Hydronic Piping: 
 

1. Refer to Division 7 –for hanger requirements and approved manufacturers.  

2.2 HANGER RODS 

A. Hanger Rods: Hot dipped galvanized, mild steel threaded both ends, threaded on one 
end, or continuous threaded. 
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2.3 INSERTS 

A. Malleable iron case of galvanized steel shell and expander plug for threaded connection 
with lateral adjustment, top slot for reinforcing rods, lugs for attaching to forms; size 
inserts to suit threaded hanger rods. 

2.4 FLASHING 

A. In accordance with Division 7 - Thermal and Moisture Protection. 

2.5 EQUIPMENT ROOF CURBS AND SUPPORT RAILS  

A. Equipment roof curbs and support rails must be coordinated with roof type specified 
under Division 7.  

B. Roof mounted exhaust fans, intake hoods, relief hoods and supply fans shall be set on 
equipment manufacturers 12” high fabricated welded 18 gauge galvanized steel shell 
and base, mitered three (3) inch cant if required by roofing type, variable step to match 
roof insulation, 1-1/2 inch thick curb insulation, factory installed treated wood nailer. 
Curb shall set level on roof without the need for blocking.  

C. Refer to Division 7 - Thermal and Moisture Protection for additional requirements.  

2.6 SLEEVES 

A. Sleeves for Pipes through fire rated or non-fire rated Floors: 18 gage thick galvanized 
steel. 

B. Sleeves for Pipes through Rated or Non-fire Rated Beams, Walls, Footings, and 
Potentially Wet Floors: Steel pipe or 18 gage thick galvanized steel. 

C. Sleeves for Round Ductwork: Galvanized steel. 

D. Sleeves for Rectangular Ductwork: Galvanized steel. 

E. Sealant: Refer to Section 07 92 00 - Building Sealants. 

2.7 MECHANICAL SLEEVE SEALS 

A. Manufacturers: 
 

1. Thunderline Link-Seal, Inc.  
2. NMP Corporation  

B. Product Description: Modular mechanical type, consisting of interlocking synthetic 
rubber links shaped to continuously fill annular space between object and sleeve, 
connected with bolts and pressure plates causing rubber sealing elements to expand 
when tightened, providing watertight seal and electrical insulation. 
 

2.8 FORMED STEEL CHANNEL AND ANGLE 
 
A. Manufacturers: 
 

1. Allied Tube & Conduit Corp. 
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2. B-Line Systems 
3. Midland Ross Corporation, Electrical Products Division 
4. Unistrut Corp. 

 
B. Product Description: Galvanized 14 gage thick steel angle and galvanized 12 gage thick 

steel channel with holes 1-1/2 inches on center.  Metal framing system for equipment 
support. 

C. All channel members and angles shall be hot-dipped galvanized and fabricated from 
structural grade steel and conform to applicable ASTM specifications. 

 
D. Structural members to be loaded within manufacturers design limitations and published 

data. 
 

2.9 EQUIPMENT BASES AND SUPPORTS 
 
A. In accordance with Division 3 – Concrete 

 
B. Provide concrete equipment pads, reinforced with 6 inch x 6 inch welded wire mesh, 

chamfered edges and to be six (6) inches larger than base of equipment.  Pad heights as 
follows: 

 
1. Hot Water Boilers:  four (4) inches. 
2. Floor Mounted Pumps: four (4) inches. 
3. Floor Mounted Water Volume Tanks: four (4) inches. 
4. Air Handling Units: four (4) inches. 
5. Water Heaters: four (4) inches. 
6. Water Softeners: four (4) inches. 
7. Air Compressor: four (4) inches. 
8. Floor Mounted Expansion Tanks: four (4) inches. 
9. Floor Mounted chemical feeder tanks: four (4) inches. 
10. Floor Mounted Fans: four (4) inches. 
11. Chillers: four (4) inches. 
12. Condensing Units: four (4) inches. 
13. Heat Pump Units: four (4) inches. 

 
C. Provide vibration isolation in accordance with Section 23 05 48 - Vibration and Seismic 

Controls for HVAC Piping and Equipment. 
 

2.10 PORTABLE ROOF PIPE SUPPORTS 
 
A. Manufacturers: 
 

1. Advanced Support Products (ASP) 
2. Or ten (10) ten day prior approved equal  

 

B. Steel and PVC Piping: Provide rooftop portable pipe supports in 8’-0” maximum intervals 
for steel, 4’-0” maximum intervals for PVC piping. Roof supports shall be manufactured 
by Advanced Support Products (ASP), model SS6000P with height adjustable crossbar 
and clevis hangers. Product specifications:  

 
1. Support Base: 17” circular base, injected molded polypropylene, with 227 sq. in. 

of surface on bottom, designed for weight displacement. 
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2. Base Dimensions: 3”H x 17” in diameter, designed for weight displacement, with 
molded insert for square tubing and two threaded rod couplings molded in. 
 

3. Height: Adjustable. 
 

4. Frame: 1-5/8” x 1-5/8” 12 gauge channel (ASTM A653), hot- dipped galvanized. 
 

5. Hardware: Corner brackets and leg brackets bolted with ½” x 2-1/2” bolt & ½” 
nut; frame bolted to support base with ½” x 2-1/2” bolts, ½” nuts and washers. 
Leg brackets and all thread rods, nuts and washers shall be hot- dipped 
galvanized. 
 

6. Required accessories: ½” threaded rod, clevis hangers, strut clamps and 
protection pads. 

C. Condensate disposal piping: Provide rooftop portable pipe supports in 8’-0” maximum 
intervals for steel condensate piping. Roof supports shall be manufactured by Advanced 
Support Products (ASP), model REC-SA (Rubber EcoCurb) with channel. Product 
specifications:  

 
1. Bases: 100% recycled Vulcanized Rubber with UV inhibitors. 

 
2. Frame: 1-5/8” x 1-5/8” 12 gauge channel (ASTM A653), hot- dipped galvanized. 

 
3. Hardware: ½” threaded rods (12” high); ½” nuts & washers, hot- dipped 

galvanized. 
 

4. Height: Adjustable. 
 

5. Required accessories: Strut clamps and protection pads. 
 

6. Hot dipped galvanized threaded rods, nuts and washers. 

D. Protection pads: Provide protection pad sheets between the roof / grade and support 
system. Protection pads shall not be adhered to either the roof or the support system. 

 
1. Material: Porous rubber. 
2. Weight: 2 lbs. 
3. Dimensions: 18” square X ½” thick. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify openings are ready to receive sleeves. 

B. Verify openings are ready to receive Firestopping/Firesafing. 

3.2 PREPARATION 

A. Clean substrate surfaces of dirt, dust, grease, oil, loose material, or other matter 
affecting bond of Firestopping material. 

B. Remove incompatible materials affecting bond. 
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C. Install damming materials to arrest liquid material leakage. 

D. Obtain permission from Architect/Engineer before using powder-actuated anchors. 

E. Do not drill or cut structural members. 

F. Obtain permission from Architect/Engineer before drilling or cutting structural members. 
 
 

3.3 STRUCTURAL STEEL 
 

A. All structural steel used to fabricate supports shall conform to ASTM A36. 
 

3.4 CUTTING AND PATCHING 

A. In accordance with Division 7 - Thermal and Moisture Protection 

3.5 FIRESTOPPING 

A. In accordance with Division 7 - Thermal and Moisture Protection. 

3.6 FIRESTOPPING ACCESSORIES 

A. In accordance with Division 7 - Thermal and Moisture Protection. 

3.7 INSTALLATION - INSERTS 

A. Install inserts for placement in concrete forms. 

B. Install inserts for suspending hangers from reinforced concrete slabs and sides of 
reinforced concrete beams. 

C. Provide hooked rod to concrete reinforcement section for inserts carrying pipe four (4) 
inches and larger. 

D. Where concrete slabs form finished ceiling, locate inserts flush with slab surface. 

3.8 INSTALLATION - PIPE HANGERS AND SUPPORTS 

A. Install in accordance with ASME B31.1  

B. Support horizontal piping as scheduled. 

C. Install hangers with minimum 1/2 inch space between finished covering and adjacent 
work. 

D. Place hangers within 12 inches of each horizontal elbow. 

E. Use hangers with 1-1/2 inch minimum vertical adjustment. 

F. Support vertical piping at every other floor.  

G. Where piping is installed in parallel and at same elevation, provide multiple pipe or 
trapeze hangers. 



LEAF Engineers Hydronic Piping Replacement 
LEAF Engineers Project No. 230030 ACD Palo Alto College 

 

 

 HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT 
23 05 29 - 8 

H. Support riser piping independently of connected horizontal piping. 

I. Provide copper plated hangers and supports for copper piping. 

J. Design hangers for pipe movement without disengagement of supported pipe. 

K. Prime coat exposed steel hangers and supports.  

L. Provide clearance in hangers and from structure and other equipment for installation of 
pipe insulation. Refer to Section 23 07 19 - HVAC Piping Insulation. 

3.9 INSTALLATION - EQUIPMENT BASES AND SUPPORTS 

A. Provide housekeeping pads of concrete, minimum four (4) inches thick and extending 
six (6) inches beyond supported equipment.  

B. Using templates furnished with equipment, install anchor bolts, and accessories for 
mounting and anchoring equipment. 

C. Construct supports of steel members or formed steel channel. Brace and fasten with 
flanges bolted to structure. 

D. Provide rigid anchors for pipes after vibration isolation components are installed.  

3.10 INSTALLATION - FLASHING 

A. Provide flexible flashing and metal Counterflashing where piping and ductwork penetrate 
weather or waterproofed walls, floors, and roofs. 

B. Provide curbs for mechanical roof installations 12 inches minimum above roofing 
surface. Flash and counter-flash with sheet metal; seal watertight. Attach 
Counterflashing mechanical equipment and lap base flashing on roof curbs. Flatten and 
solder joints. 

C. Adjust storm collars tight to pipe with bolts; caulk around top edge. Use storm collars 
above roof jacks. Screw vertical flange section to face of curb. 

D. Refer to Division 7 - Thermal and Moisture Protection for additional requirements. 

3.11 INSTALLATION - SLEEVES 

A. Provide sleeves at all piping and ductwork penetrations of interior walls and slabs. 
Exterior watertight entries: Seal with mechanical sleeve seals. 

B. Set sleeves in position in forms. Provide reinforcing around sleeves. 

C. Size sleeves large enough to allow for movement due to expansion and contraction. 
Provide for continuous insulation wrapping. 

D. Extend sleeves through floors two (2) inches above finished floor level. Caulk sleeves. 

E. Extend sleeves through walls two (2) inches each side. 
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F. Where piping or ductwork penetrates floor, ceiling, or wall, close off space between pipe 
or duct and adjacent work with Firestopping insulation and caulk. Provide close fitting 
metal collar or escutcheon covers at both sides of penetration. 

G. Install stainless steel escutcheons at finished surfaces. 

3.12 INSTALLATION - FIRESTOPPING 

A. Install material at all fire rated construction perimeters and openings containing 
penetrating sleeves, piping, ductwork, and other items. 

B. Apply primer where recommended by manufacturer for type of Firestopping material and 
substrate involved, and as required for compliance with required fire ratings. 

C. Apply Firestopping material in sufficient thickness to achieve required fire and smoke 
rating. 

D. Compress fibered material to maximum 40 percent of its uncompressed size. 

E. Fire Rated Surface: 
 

1. Seal opening at floor, wall, and partition as follows: 
 

a. Install sleeve through opening and extending beyond minimum of one (1) 
inch on both sides of building element. 
 

b. Size sleeve allowing minimum of one (1) inch void between sleeve and 
building element. 
 

c. Pack void with backing material. 
 

d. Seal ends of sleeve with UL listed fire resistive silicone compound to 
meet fire rating of structure penetrated. 

F. Non-Rated Surfaces: 
 

1. Seal opening through non-fire rated wall and partition floor as follows: 
 

a. Install sleeve through opening and extending beyond minimum of one (1) 
inch on both sides of building element. 
 

b. Size sleeve allowing minimum of one (1) inch void between sleeve and 
building element. 

 
2. Install escutcheons, floor plates or ceiling plates where conduit, penetrates non-

fire rated surfaces in occupied spaces. Occupied spaces include rooms with 
finished ceilings and where penetration occurs below finished ceiling. 

 
3. Exterior wall openings below grade: Assemble rubber links of mechanical sealing 

device to size of piping and tighten in place, in accordance with manufacturer's 
instructions. 

 
4. Interior partitions: Seal pipe penetrations. Apply sealant to both sides of 

penetration to completely fill annular space between sleeve and conduit. 
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3.13 INSTALLATION - ACCESS DOORS 
 

A. Access Doors: Provide access doors as required for access to equipment, valves, 
controls, cleanouts and other apparatus where concealed.  Access doors shall have 
concealed hinges and screw driver cam locks.  Minimum size to be 12 inches x 12 inches 
in walls only for hand access and 24 inches x 24 inches minimum for all ceilings for 
maintenance access. 
 

B. All access doors located in wet areas such as restrooms, locker rooms, shower rooms, 
kitchen and any other wet areas shall be constructed of stainless steel. 

 
C. Access Doors:  

1. Plastic Surfaces: Milcor Style K. 
2. Ceramic Tile Surface: Milcor Style M. 
3. Drywall Surfaces: Milcor Style DW. 
4. Install panels only in locations approved by the Architect and with trim styles and 

color coordinated with surface to be installed in. 
 

3.14 INSTALLATION – EQUIPMENT REQUIRING ROOF PORTALBE BASES  
 

A. Verify that roof surface is smooth and clean to extent needed to receive material. 
 

B. Clean surfaces to receive 17” circular bases removing any loose gravel and foreign 
matter before setting 17” circular bases. 

 
C. Provide protective pad conforming to the new or existing roof manufacturer’s system 

under each 17” circular bases. Do not adhere to the roof system or to circular bases. 

3.15 FIELD QUALITY CONTROL 

A. Inspect installed Firestopping for compliance with specifications and submitted 
schedule. 

3.16 CLEANING 

A. Clean adjacent surfaces of firestopping materials. 

3.17 PROTECTION OF FINISHED WORK 

A. Protect adjacent surfaces from damage by material installation. 

3.18 PIPE HANGERS 

A. Minimum hanger rod size shall be ½”. 

B. Maximum hanger rod spacing shall not exceed 10’-0” on center for pipe sizes 2” and 
above. Do not exceed 7’-0” hanger spacing for pipes sizes less than 2” diameter. 

C. For trapeze supports provide a minimum of (2) two ½” hanger rods at each end of 
trapeze for a total of (4) four. 

D. Beam clamps are not acceptable.  
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END OF SECTION 
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SECTION 23 05 48 - VIBRATION AND SEISMIC CONTROLS FOR HVAC PIPING AND EQUIPMENT 
 
CONDITIONS OF THE CONTRACT AND DIVISION 1, as applicable, apply to this Section. 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: Vibration isolation for building mechanical systems. 

B. Related Sections: 
 

1. Section - 23 05 16 - Expansion Fittings and Loops For HVAC Piping 
2. Section 23 05 29 - Hangers and Supports for HVAC Piping and Equipment 

C. Mason Industries model numbers are listed for identification only. 
 
D. Manufacturers:  
 

1. Mason Industries 
2. Kinetics Noise Control 
3. Amber / Booth 
4. VMC 
5. Vibration Eliminator 

1.2 PERFORMANCE REQUIREMENTS 

A. It is the intent of this specification to provide vibration isolation supports for all equipment, 
piping and ductwork as may be required to prevent transmission of vibration to the 
building structure. It will be the Contractor's responsibility to select and install vibration 
isolators which will enable the noise criteria standards to be met, to the extent that the 
noise can be controlled by the vibration isolators. 

B. All vibration isolation devices, including auxiliary steel bases and pouring forms, shall be 
designed and furnished by a single manufacturer or supplier. 

C. Unless otherwise noted or scheduled, spring type vibration isolators shall be used for all 
equipment driven by motors of 0.5 HP and larger.  Deflections as tabulated are 
minimums and it shall be the responsibility of the isolation manufacturer to determine the 
amount of spring deflection required for each isolator to achieve optimum performance in 
order to prevent the transmission of objectionable vibrations and meet the noise criteria 
referenced herein.   

D. Unless otherwise noted, equipment driven by motors 0.25 HP and smaller shall be 
isolated by means of Type ND elastomeric mounts or Type HD elastomeric hangers 
properly sized for 0.35 inch deflection.   

E. All elastomeric isolators shall be of high quality synthetic rubber with anti-ozone and anti-
oxidant additives.   

F. Design and treat vibration isolators for resistance to corrosion.  Furnish phosphatized 
steel components with epoxy powder paint coating.  Components exposed to the weather 
shall be epoxy powder paint coated or hot-dipped galvanized.  Furnish zinc electroplated 



LEAF Engineers Hydronic Piping Replacement 
LEAF Engineers Project No. 230030 ACD Palo Alto College 

 
 

VIBRATION AND SEISMIC CONTROLS FOR HVAC PIPING AND EQUIPMENT 
23 05 48 - 2 

 

nuts, bolts and washers.  Structural steel bases shall be thoroughly cleaned of welding 
slag and primed with zinc-chromate or metal etching primer. 

G. Isolators for equipment installed outdoors shall be designed to provide adequate restraint 
due to normal wind conditions and to withstand wind loads of 30 lbs/sq.ft. Wind loading 
shall be applied to all exposed surface of the isolated equipment in order to identify worst 
case load. 

H. Air handling equipment subjected to excessive horizontal air thrust operating at three (3) 
inches S.P. shall be furnished with Type WBI/WBD isolated thrust resisters to limit 
displacement to 1/4 inch. 

I. Height savings brackets used with isolators having 2.5 inch deflection or greater shall be 
of the precompression type to limit exposed bolt length.   

J. All spring isolators shall be completely stable in operation and shall be designed for not 
less than 50 percent reserve deflection beyond actual operating conditions.  All spring 
isolators must be completely stable in operation and have a Kx/Ky ratio of at least 1:1. 

K. All isolation materials and flexible connectors shall be of the same manufacturer and shall 
be selected and certified using published or factory certified data. Any variance or non-
compliance with these specification requirements shall be corrected by the contractor at 
no additional cost to the Owner. Manufacturer may purchase other manufactured 
products in order to meet this specification and shall guarantee outsourced product as a 
single point of responsibility. Outsourced products must be identified as such in the 
submittal for approval. 

L. The contractor and manufacturer of the isolation and equipment shall refer to the isolator 
schedule which lists isolator types and isolator deflections. 

M. Deflection table is based on maintaining rooms at the following maximum sound levels, in 
Noise Criteria (NC) as defined by ASHRAE and ANSI S1.8. 
 
1. Offices 

Executive: 30 
Conference rooms: 30 
Private: 35 
Open-plan areas: 35 
Computer/business machine areas: 40  
Public circulation: 40  
 

2. Schools 
Lecture and classrooms: 30 
Open-plan classrooms: 35 
 

3. Libraries: 25 
 
4. Theaters 

Theater:  25 
Stage house: 25 
Trap room:  25 
Orchestra pit:  25 
Rehearsal rooms:  25 
Teaching studios:  30 
Practice rooms:  30 



LEAF Engineers Hydronic Piping Replacement 
LEAF Engineers Project No. 230030 ACD Palo Alto College 

 
 

VIBRATION AND SEISMIC CONTROLS FOR HVAC PIPING AND EQUIPMENT 
23 05 48 - 3 

 

Ensemble rooms:  30 
Shop:  45 
 

1.3 SUBMITTALS 

A. Provide line-by-line specification review annotated to certify compliance or deviation. 

B. Shop Drawings: Indicate inertia bases and locate vibration isolators, with static and 
dynamic load on each. Indicate assembly, materials, thickness, dimensional data, and 
layout as well as connection details. 

C. Product Data: Submit schedule of vibration isolator type with location and load on each. 
Submit catalog information indicating materials and dimensional data.  All steel bases 
and concrete inertia bases shall be completely detailed.  Include clearly outlined 
procedures for installing and adjusting the isolators. 

D. Design Data: Submit calculations indicating maximum room sound levels are not 
exceeded. 

E. Manufacturer's Installation Instructions: Submit special procedures and setting 
dimensions. Indicate installation requirements maintaining integrity of sound isolation. 

F. Manufacturer's Certificate: Certify isolators meet or exceed specified requirements. 

G. Manufacturer's Field Reports: Indicate vibration isolation installation is complete and in 
accordance with instructions. Provide a copy of field report to Architect/Engineer. 

1.4 QUALITY ASSURANCE 

A. The vibration isolation manufacturer, or qualified representative, shall be responsible for 
providing such supervision as may be necessary to assure correct installation and 
adjustment of the isolators.  Vibration isolation manufacturer shall also inspect vibration 
isolation in units with factory provided isolation in order to confirm scheduled deflection 
and isolator type is in accordance with this specification. Upon completion of the 
installation and after the system is put into operation, the manufacturer, or representative, 
shall make a final inspection and submit his report to the Architect and Engineer in writing 
certifying the correctness of installation and compliance is in accordance approved 
submittal data. 

1.5 QUALIFICATIONS 

A. Installer: Company specializing in performing Work of this section with minimum three (3) 
years experience. 

PART 2 - PRODUCTS 

2.1  VIBRATION ISOLATOR TYPES 

All vibration isolators described in this section shall be the product of a single manufacturer.  .  
Submittals and certification sheets shall be in accordance with Specification 1.3 of this section. 

 
A. Type WSW: Two layers of 3/8-inch thick neoprene pad consisting of square waffle 

modules separated horizontally by a 16-gauge galvanized shim. Where the load bearing 
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area of the equipment is not the same size/shape as the load bearing area/shape of the 
pad, load distribution plates, minimum ¼” thick galvanized steel, shall be utilized to 
ensure the load bearing capacity of the pad is maximized.  Pads shall be sized for 
approximate deflection of 0.12 inch to 0.16 inch.  

B. Type ND: Neoprene mountings shall have minimum static deflection of 0.35 inch.  All 
metal surfaces shall be neoprene covered and have friction pads both top and bottom.  
Bolt holes on the bottom and a tapped hole with a mounting bolt and washer shall be 
provided.  Steel rails shall be used above the mountings under equipment such as small 
vent sets to compensate for the overhang. Where the load bearing area of the equipment 
or support structure is not the same size/shape as the load bearing area/shape of the 
pad, load distribution plates, minimum ¼” thick galvanized steel, shall be utilized to 
ensure the load bearing capacity of the pad is maximized.  

C. Type SLF:  Spring isolators shall be free-standing and laterally stable without any 
housing and complete with a steel-washer-reinforced molded neoprene cup of 1/4-inch 
neoprene acoustical friction pad between the baseplate and the support.  All mountings 
shall have leveling bolts that must be rigidly bolted to the equipment.  Installed and 
operating heights shall be equal.  The ratio of the spring diameter divided by the 
compressed spring height shall be no less than 0.8.  Springs shall have minimum 
additional travel to solid equal to 50 percent of the rated deflection.  Submittals shall 
include spring diameters, deflection, compressed spring height and solid spring height. 

D. Type SLR:  Restrained spring mountings shall have an SLF mounting as described in 
Specification 2.1 C, within a rigid housing that includes vertical limit stops to prevent 
spring extension when weight is removed.  The housing shall serve as blocking during 
erection.  A steel spacer shall be removed after adjustment.  Installed and operating 
heights are equal.  A minimum clearance of 1/2 inch shall be maintained around 
restraining bolts and between the housing and the spring so as not to interfere with the 
spring action.  Limit stops shall be out of contact during normal operation.  Since 
housings will be bolted or welded in position under outdoor equipment, there must be an 
internal isolation pad in addition to the friction pad on bottom. 

E.  Type HD:  Hangers shall consist of rigid steel frames containing minimum 1-1/4-inch thick 
neoprene element.  The neoprene element shall have neoprene bushings projecting 
through the steel box.  In order to maintain stability, the boxes shall not be articulated as 
clevis hangers. 

F. Type 30N:  Hangers shall consist of rigid steel frames containing minimum 1-1/4-inch 
thick neoprene elements at the top and a steel spring as described in 2.1 C, seated in a 
steel-washer-reinforced neoprene cup on the bottom.  The neoprene element and the 
cup shall have neoprene bushings projecting through the steel box.  In order to maintain 
stability, the boxes shall not be articulated as clevis hangers nor the neoprene element 
stacked on top of the spring.  Spring diameters and hanger box lower hole sizes shall be 
large enough to permit the hanger rod to swing through a 30-degree arc from side to side 
before contacting the cup bushing and short circuiting the spring.  Submittals shall 
include a hanger drawing showing the 30-degree capability. 

G. Type PC30N:  Hangers shall be as described in Specification 2.1 F, but they shall be 
precompressed and locked at the rated deflection by means of a resilient seismic up stop 
to keep the piping or equipment at a fixed elevation during installation.  The hangers shall 
be designed with a release mechanism to free the spring after installation is complete 
and the hanger is subjected to its full load.  Deflection shall be clearly indicated by means 
of a scale.  Submittals shall include a drawing of the hanger showing the 30-degree 
capability. 
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H. Type WBI/WBD:  Horizontal thrust restraints shall consist of a spring element in series 
with a neoprene molded cup, as described in paragraph 2.1 C, with the same deflection 
as specified for the mountings or hangers supporting the unit.  The spring element shall 
be designed so it can be preset for thrust at the factory and adjusted in the field to allow 
for a maximum of 1/4-inch movement at start and stop.  The assembly shall be furnished 
with a rod and angle brackets for attachment to both the equipment and the ductwork or 
the equipment and the structure.  Horizontal restraints shall be attached at the centerline 
of thrust and symmetrical on either side of the unit. 

I. Type SLR-MT:  Restrained air spring mountings shall be manufactured with upper and 
lower steel sections connected by a replaceable flexible DuPont Kevlar reinforced 
neoprene element.  Air spring configuration shall be multiple bellows to achieve a 
maximum natural frequency of 3 Hz.  Air springs shall be designed for a burst pressure 
that is a minimum of three times the published maximum operating pressure.  Restrained 
air springs shall be within a rigid housing that includes vertical limit stops to prevent air 
spring extension when weight is removed.  The housing shall serve as blocking during 
erection.  A steel spacer shall be removed after adjustment.  Installed and operating  

heights are equal.  A minimum clearance of 1/2 inch {12mm} shall be maintained around 
restraining bolts and between the housing and the air springs so as not to interfere with 
the air spring action.  Limit stops shall be out of contact during normal operation.  Air 
spring systems shall be connected to a supplementary air supply compressor (supplied 
with the air spring system) through a Mason Industries air spring control panel and 
equipped with three leveling valves to maintain level within plus or minus 0.125". Air 
spring mounts are to be located between the supporting steel and the roof or the grillage 
and dunnage as shown on the drawings when there is no provision for direct mounting.  
Submittals shall include natural frequency, load and damping tests performed by an 
independent lab or acoustician.   

2.2 BASES 

A. Type WF:  A welded integral structural steel fan and motor base with NEMA standard 
motor slide rails and holes drilled to receive the fan and motor slide rails. Vibration 
isolation manufacturer shall furnish integral structural steel bases.  Rectangular bases 
are preferred for all equipment.  Centrifugal refrigeration machines and pump bases may 
be T or L shaped where space is a problem.  Pump bases for split-case pumps shall be 
large enough to support suction and discharge elbows.  All perimeter members shall be 
steel beams with a minimum depth equal to 1/10 of the longest dimension of the base.  
Base depth need not exceed 14 inches provided that the deflection and misalignment is 
kept within acceptable limits as determined by the manufacturer. Height-saving brackets 
shall be employed in all mounting locations to maintain a 1-inch operating clearance 
under base. .   

B. Type ICS:  Vibration isolation manufacturer shall provide steel members welded to 
height-saving brackets to cradle equipment having legs or bases that do not require a 
complete supplementary base.  Members shall have sufficient rigidity to prevent 
misalignment of equipment. 

C. Type RBMK.  Vibration isolation manufacturer shall furnish structural steel concrete 
pouring forms for floating concrete bases.  Wood formed bases, formed steel bases and 
sheet metal formed bases are not acceptable.  Bases for split-case pumps shall be large 
enough to provide for suction and discharge elbows.  Bases may be T or L shaped where 
space is a problem. Bases shall be a minimum of 1/12 of the longest dimension of the 
base but not less than 6 inches.  The base depth need not exceed 12 inches unless 
specifically recommended by the base manufacturer for mass or rigidity.  Forms shall 
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include minimum concrete reinforcing consisting of 1/2-inch bars welded in place on 
6-inch centers running both ways in a layer 1-1/2 inches above the bottom.  Forms shall 
be furnished with steel templates to hold the anchor bolt sleeves and anchor bolts while 
concrete is being poured.  Recessed height-saving brackets shall be employed in all 
mounting locations to maintain a 1-inch operating clearance under base.  

 
2.3 FLEXIBLE PIPE CONNECTIONS 

A.   Type SFDEJ, SFEJ, SFDCR or SFU and Control Rods CR:  Flanged and threaded 
rubber flexible joints shall be peroxide cured EPDM throughout with Kevlar tire cord 
reinforcement. Substitutions must have certifiable equal or superior characteristics. The 
raised face rubber flanges must encase solid steel rings to prevent pull out. Flexible cable 
wire is not acceptable. Sizes 1-1/2" through 14"shall have a ductile iron external ring 
between the two spheres. Sizes 16" through 24" may be single sphere. Sizes 3/4" 
through 2" may have one sphere, bolted threaded flange assemblies and cable retention.  

Minimum ratings through 14"shall be 250psi at 170F and 215psi at 250F, 16" through 

24" 180psi at 170F and 150psi at 250F. Higher published rated connectors may be 
used where required.  Safety factors shall be a minimum of 3/1. All flexible joints must be 
factory tested to 150% of maximum pressure for 12 minutes before shipment.  The piping 
gap shall be equal to the length of the flexible joint under pressure. Control rods passing 
through 1/2"thick Neoprene washer bushings large enough to take the thrust at 1000psi 
of surface area may be used on unanchored piping where the manufacturer determines 
the condition exceeds the flexible joint rating without them. Submittals shall include two 
test reports by independent consultants showing minimum reductions of 20 DB in 
vibration accelerations and 10 DB in sound pressure levels at typical blade passage 
frequencies on this or a similar product by the same manufacturer.  

PART 3 - EXECUTION 
 
3.1 INSTALLATION 
 

A. Isolators shall be installed as recommended by the manufacturer. Isolate all mechanical 
equipment 0.5 hp and over per the isolation schedule and these specifications. 

 
3.2 PIPING ISOLATION 
  

A. Horizontal Pipe Isolation: All pumped water, pumped condensate and refrigerant piping 
size 1-1/4 inch and larger within mechanical rooms and on pipe size 2 inch and larger 
outside mechanical rooms shall be isolated.  Outside equipment rooms this piping shall 
be isolated for the greater of 50 feet or 100 pipe diameters from externally isolated 
equipment. For the first 3 support locations from externally isolated equipment provide 
Type 30N hangers or Type SLF floor mounts with the same deflection as equipment 
isolators. All other piping within the equipment rooms shall be isolated with the same 
specification isolators with a 1” inch minimum deflection.  Install piping hangers at regular 
intervals according the pipe hanger schedule.  Where floor supports are required, provide 
sufficient spring capacity to absorb expansion and contraction of piping, and yet to permit 
piping to function as a floating system. Size hangers for 200 percent rated load.  
Coordinate selection of piping supports with equipment supports to accommodate 
expansion and contraction without creating excessive stresses at equipment connections. 

 
B. Pipe Riser Isolation: All vertical pipe risers 1-1/4 inch and larger, where specifically 

shown and detailed on riser drawings shall be fully supported by Type SW SLF isolators 
with brackets.  Refer to details on Drawings.  Steel spring deflection shall be 3/4 inch 
minimum.  In locations where added deflection is required due to pipe 
expansion/contraction, the spring deflection shall be a minimum of 4 times the anticipated 
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deflection change. Springs shall be selected to keep the riser in tension.  Wall sleeves for 
take-offs from riser shall be sized for insulation O.D. plus two times the anticipated 
movement to prevent binding.  Provide Type SWS wall sleeves.  In addition to submittal 
data requirements previously outlined, riser diagrams and calculations shall be submitted 
for approval.  Calculations must show anticipated expansion and contraction at each 
support point, initial and final loads on the building structure, and spring deflection 
changes.  Submittal data shall include certification that the piping system has been 
examined for excessive stresses and that none will exist in the design proposed. 

 
3.3 INSTALLATION 
 

A. Comply with manufacturer’s instructions for the installation and load application of 
vibration isolation materials and products.  Adjust to ensure that units do not exceed 
rated operating deflections or bottom out under loading, and are not short-circuited by 
other contacts or bearing points.  Remove space blocks and similar devices (if any) 
intended for temporary protection against overloading during installation or shipment. 
 

B. Locate isolation hangers as near the overhead support structure as possible. 
 
C. Adjust leveling devices as required to distribute loading uniformly on isolators.  Shim units 

as required where leveling devices cannot be used to distribute loading properly. 
 
D. Install isolated inertia base frames and steel bases on isolator units as indicated so that a 

minimum of one (1) inch clearance below base will result when supported equipment has 
been installed and loaded for operation. 

 
E. Install Work in accordance with ASME B31.9. 
 
F. Install flexible pipe connectors to equipment supported by vibration isolation. Provide line 

size flexible connectors. 
 
G. Install flexible connectors at right angles to displacement. Install one end immediately 

adjacent to isolated equipment and anchor other end.   
 

H. Refer to Section 23 05 16 - Expansion Fittings and Loops for HVAC Piping. 
 
I. Contractor shall install load distribution plates provided by vibration isolation 

manufacturer on WSW type isolators. Plates shall be aligned with isolation pad. 
 
 

 EQUIPMENT ISOLATION SCHEDULE 

 
 

EQUIPMENT 
 
 

 
 

LOCATION 

ELEVATED STRUCTURE 
 

SLAB ON GRADE 
 
ISOLAT
OR 
TYPE 

 
MINIMUM 
DEFLECT

ION 
(Inches) 

 
    BASE 

(1) 
TYPE 

 
ISOLAT
OR 
TYPE 

 
MINIMUM 
DEFLECT

ION 
(Inches) 

 
BASE 

(1) 
TYPE 
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AIR HANDLING UNITS (NOTE 
2) 
FLOOR MOUNTED  
 TO 15 HP 
 20 HP & OVER 
 SUSPENDED 
 UP TO 15 HP 
 20 HP & OVER 
HIGH PRESSURE FAN 
SECTION (NOTE 1) 
 UP TO 30 HP 
 40 HP & OVER 

 
 

SLF 
SLF 

 
30N 

PC30N 
 

SLF/W
BI 

SLF/W
BI 
 

 
 

0.75 
1.5 

 
1 

1.75 
 

1.5 
2.5 

 
 
- 
- 
 
- 
- 
 

RBMK 
RBMK 

 
 

SLF 
SLF 

 
30N 

PC30N 
 

SLF/W
BI 

SLF/W
BI 
 

 
 

0.75 
0.75 

 
1 
1 
 

0.75 
1.5 

 
 
- 
- 
 
- 
- 
 

RBMK 
RBMK 

CENTRIFUGAL FANS 
CL. I & II UP TO 54-1/2”  W.D. 
 Up to 15 HP 
 20-50 HP 
 60 HP & OVER 
CL. I & II 60" W.D. & OVER/ALL 
CL. III FANS UP TO 15 HP 
 20-50 HP  
 60 HP & OVER 

 
 

SLF 
SLF 
SLF 

 
SLF/W

BI 
SLF/W

BI 
SLF/W

BI 

 
 

0.75 
1.5 
2.5 

 
1.5 
2.5 
2.5 

 
 

WF 
RBMK 
RBMK 

 
RBMK 
RBMK 
RBMK 

 
 

SLF 
SLF 
SLF 

 
SLF/W

BI 
SLF/W

BI 
SLF/W

BI 

 
 

0.75 
0.75 
1.5 

 
0.75 
1.5 
1.5 

 
 

WF 
WF 
WF 

 
RBMK 
RBMK 
RBMK 

AXIAL-FLOW FANS (NOTE 1) 
 FLOOR MTD. 
 UP TO 15 HP 
 20 HP & OVER  
 SUSPENDED ( NOTE 1) 
 UP TO 15 HO 
 20 HP & OVER 

 
 

SLF 
SLF 

 
30N 

PC30N 

 
 

0.75 
1.5 

 
1 

1.75 

 
 
- 
- 
 
- 

WF 

 
 

SLF 
SLF 

 
30N 

PC30N 

 
 

0.75 
0.75 

 
1 

1.5 

 
 
- 
- 
 
- 
- 

VENT (UTILITY SETS) 
 FLOOR MTD. 
 SUSPENDED 

 
SLF 
30N 

 
0.75 

1 

 
- 
- 

 
SLF 
30N 

 
0.75 
0.75 

 
- 
- 

CABINET FANS, FAN 
SECTIONS (NOTE 1) 
CL. I & II UP TO 54-1/2”  W.D. 
 Up to 15 HP 
 20-50 HP 
  
 SUSPENDED  
 UP TO 15 HP 
 20 HP & OVER 

 
 

SLF 
SLF 

 
 

30N 
PC30N 

 

 
 

0.75 
1.5 

 
 
1 

1.75 

 
 
- 
- 
 
 
- 
- 

 
 

SLF 
SLF 

 
 

30N 
30N 

 
 

0.75 
0.75 

 
 

0.75 
1.75 

 
 
- 
- 
 
 
- 
- 

PUMPS 
 FLOOR MTD. UP TO 60 HP 
 FLOOR MTD. 75 HP AND 
LARGER 
  
 SUSPENDED INLINE 

 
SLF 
SLF 

 
PC30N 

 
1.50 
2.50 

 
1.75 

 
RBMK 
RBMK 

 
- 

 
SLF 
SLF 

 
PC30N 

 
0.75 
0.75 

 
1.75 

 
RBMK 
RBMK 

 
- 

REFRIGERATION UNITS  
 RECIPROCATING 
COMPRSSORS 
 RECIPROCATING COND. 

 
SLF 

SLR/IC
S 

 
1.5 
1.5 
1.5 

 
RBMK 

- 
- 

 
SLF 
SLF 

WSW 

 
0.75 
0.75 
0.15 

 
RBMK 

- 
- 
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UNITS & CHILLERS 
 HERMETIC 
CENTRIFUGALS 
 OPEN CENTRIFUGALS 
 ABSORPTION MACHINES 

SLR 
SLF 

SLR/IC
S 

1.5 
0.75 

RBMK 
- 

WSW 
WSW 

0.15 
0.15 

- 
- 

AIR COMPRESSORS 
 TANK TYPE (HORIZONTAL 
TANK) 
 TANK TYPE (VERTICAL 
TANK) 

 
SLF 
SLF 

 
1.5 
1.5 

 
- 
- 

 
SLF 
SLF 

 
0.75 
0.75 

 
- 
- 

COOLING TOWERS & CLOSED 
CIRCUIT COOLERS 
 UP TO 500 TONS 
 OVER 500 TONS 

 
SLR 
SLR 

 
0.75 
2.5 

 
(1) 
(1) 

 
WSW 
WSW 

 
0.15 
0.15 

 
- 
- 

AIR COOLED CONDENSERS 
 UP TO 50 TONS 
 OVER 50 TONS 

 
SLR 
SLR 

 
0.75 
1.5 

 
(1) 
(1) 

 
WSW 
WSW 

 
0.15 
0.15 

 
- 
- 

ROOFTOP AIR CONDITIONING 
UNITS 
 REQUIRING WEATHER 
SEAL 
 UP TO 5000 CFM (12 TON) 
 OVER 5000 CFM (12 TON) 
 OTHER TYPES 
 UP TO 25 TONS 
 OVER 25 TONS 

 
 

SLF 
SLR 

 
SLR 
SLR 

 
 

0.75 
1.5 

 
1.5 
1.5 

 
 

RSC/C
MAB 

RSC/C
MAB 

 
(1) 
(1) 

 
 
- 
- 
 
- 
- 

 
 
- 
- 
 
- 
- 

 
 
- 
- 
 
- 
- 

BOILER (PACKAGE TYPE) 
 ALL SIZES 

 
SLR 

 
0.75 

 
 

 
WSW 

 
0.15 

 
- 

ENGINE DRIVEN 
GENERATORS 
 UP TO 60 HP 
 75 HO & OVER 

 
SLR 
SLR 

 
1.5 
2.5 

 
RBMK 
RBMK 

 
SLR 
SLR 

 
0.75 
0.75 

 
- 
- 

 Notes: 
 
1. Provide steel base type WF if equipment requires base frame or does not include integral base rail for 

vibration isolation. 
2. Provide WSW isolator type with load distribution plate for floor mounted AHU’s that are internally 

isolated. Isolation deflection and type specified refers to factory isolation requirements. 
 
 

END OF SECTION 
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SECTION 23 05 53 - IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT 
 
CONDITIONS OF THE CONTRACT AND DIVISION 1, as applicable, apply to this Section. 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
 

1. Nameplates. 
2. Tags. 
3. Stencils. 
4. Pipe markers. 
5. Ceiling tacks. 
6. Labels. 
7. Lockout devices. 
8. Pipe painting (if required) 

B. Related Sections: 
 

1. Section 09 91 00 - Painting and Staining. 

C. Color scheme for identification must be coordinated with Alamo College standards. Color 
scheme specified is bases of design if required for project. Contractor shall confirm 
painting requirements with Architect/ Alamo College. 

1.2 REFERENCES 

A. American Society of Mechanical Engineers: 
 

1. ASME A13.1 - Scheme for the Identification of Piping Systems. 
2. Alamo College Standards for identification and color scheme. 

1.3 SUBMITTALS 

A. Product Data: Submit manufacturers catalog literature for each product required. 

B. Shop Drawings: Submit list of wording, symbols, letter size, and color coding for 
mechanical identification and valve chart and schedule, including valve tag number, 
location, function, and valve manufacturer's name and model number. 

C. Manufacturer's Installation Instructions: Indicate installation instructions, special 
procedures, and installation. 

D. Manufacturer's Certificate: Certify products meet or exceed specified requirements. 

E. Identify painting requirements as directed by Architect/Alamo College. Contractor to 
confirm if painting of piping is required for project. Contractor shall provide primer coat on 
un-insulated outdoor condenser water piping as a minimum.  

1.4 CLOSEOUT SUBMITTALS 

A. Project Record Documents: Record actual locations of tagged valves; include valve tag 
numbers. 
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1.5 QUALITY ASSURANCE 

A. Conform to ASME A13.1 for color scheme for identification of piping systems and 
accessories. 

B. Conform to ANSI / OSHA Pipe Marking Specifications. 

C. Specification is not limited to manufacturers listed. Substitutions are allowed in 
accordance with Division 1 - General Requirements and Division 23, Section 23 05 00 - 
Common Work Results for HVAC. 

1.6 QUALIFICATIONS 

A. Installer: Company specializing in performing Work of this section with minimum three (3) 
years experience. 

PART 2 - PRODUCTS 

2.1 NAMEPLATES 

A. Manufacturers: 
 

1. Craftmark Identification Systems. 
2. Safety Sign Co.  
3. Seton Identification Products. 
4. Almetek Industries. 

B. Product Description: Laminated three-layer plastic with engraved black letters on light 
contrasting background color. 

2.2 TAGS 

A. Plastic Tags: 
 

1. Manufacturers: 
 

a. Craftmark Identification Systems. 
b. Safety Sign Co.  
c. Seton Identification Products. 
d. Almetek Industries. 
 

2. Laminated three-layer plastic with engraved black letters on light contrasting 
background color. Tag size minimum 1-1/2 inches. 

B. Metal Tags: 
 

1. Manufacturers: 
 

a. Craftmark Identification Systems. 
b. Safety Sign Co.  
c. Seton Identification Products. 
d. Almetek Industries. 
 

2. Brass with stamped letters; tag size minimum 1-1/2 inches diameter with finished 
edges. 
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C. Information Tags: 

 
1. Manufacturers: 
 

a. Craftmark Identification Systems. 
b. Safety Sign Co.  
c. Seton Identification Products. 
d. Almetek Industries. 
 

2. Clear plastic with printed "Danger," "Caution," or "Warning" and message; size 3-
1/4 x 5-5/8 inches with grommet and self-locking nylon ties. 

D. Tag Chart: Typewritten letter size list of applied tags and location in plastic laminated 
chart to indicate valve make, size, model and service. 

2.3 STENCILS 

A. Manufacturers: 
 

1. Manufacturers: 
 

a. Craftmark Identification Systems. 
b. Safety Sign Co.  
c. Seton Identification Products. 
d. Almetek Industries. 

B. Stencils: With clean cut symbols and letters of following size: 
 

1. Up to two (2) inches Outside Diameter of Insulation or Pipe: 1/2 inch high letters. 
 

2. 2-1/2 to six (6) inches Outside Diameter of Insulation or Pipe: one (1) inch high 
letters. 
 

3. Over six (6) inches Outside Diameter of Insulation or Pipe: 1-3/4 inches high 
letters. 
 

4. Ductwork and Equipment: 1-3/4 inches high letters. 

C. Stencil Paint: As specified in Section 09 91 00 Paintings and Staining, semi-gloss 
enamel, colors and lettering size in conformance with ASME A13.1. 

2.4 PIPE MARKERS 

A. Plastic Pipe Markers: 
 

1. Manufacturers: 
 

a. Craftmark Identification Systems. 
b. Safety Sign Co.  
c. Seton Identification Products. 
d. Almetek Industries. 
 

2. Factory fabricated, flexible, semi-rigid plastic, preformed to fit around pipe or pipe 
covering. Larger sizes may have maximum sheet size with spring fastener. 
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B. Plastic Tape Pipe Markers: 
 
1. Manufacturers: 
 

a. Craftmark Identification Systems. 
b. Safety Sign Co.  
c. Seton Identification Products. 
d. Almetek Industries. 
 

2. Flexible, vinyl film tape with pressure sensitive adhesive backing and printed 
markings. 

C. Plastic Underground Pipe Markers: 
 

1. Manufacturers: 
 

a. Craftmark Identification Systems. 
b. Safety Sign Co.  
c. Seton Identification Products. 
d. Almetek Industries. 
 

2. Bright colored continuously printed plastic ribbon tape, minimum six (6) inches 
wide by 4 mil thick, manufactured for direct burial service. 

2.5 CEILING TACKS 

A. Manufacturers: 
 

1. Craftmark Identification Systems. 
2. Safety Sign Co.  
3. Seton Identification Products. 
4. Almetek Industries. 

B. Description: Steel with 3/4 inch diameter color-coded head. 

2.6 LABELS 

A. Manufacturers: 
 

1. Craftmark Identification Systems. 
2. Safety Sign Co.  
3. Seton Identification Products. 
4. Almetek Industries. 

B. Description: Laminated Mylar, size 1.9 x 0.75 inches, adhesive backed with printed 
identification and bar code. 

2.7 LOCKOUT DEVICES 

A. Lockout Hasps: 
 

1. Manufacturers: 
 

a. Craftmark Identification Systems. 
b. Safety Sign Co.  
c. Seton Identification Products. 
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d. Almetek Industries. 
 

2. Reinforced nylon hasp with erasable label surface; size minimum 7-1/4 x 3 
inches. 

B. Valve Lockout Devices: 
1. Manufacturers: 
 

a. Craftmark Identification Systems. 
b. Safety Sign Co.  
c. Seton Identification Products. 
d. Almetek Industries. 
 

2. Nylon device preventing access to valve operator, accepting lock shackle. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Degrease and clean surfaces to receive adhesive for identification materials. 

B. Prepare surfaces in accordance with Section 09 91 00 Paintings and Staining for stencil 
painting. 

3.2 INSTALLATION 

A. Apply stencil painting in accordance with Section 09 91 00 Paintings and Staining. 

B. Install identifying devices after completion of coverings and painting. 

C. Install plastic nameplates with corrosive-resistant mechanical fasteners, or adhesive. 

D. Install labels with sufficient adhesive for permanent adhesion and seal with clear lacquer. 
For unfinished canvas covering, apply paint primer before applying labels. 

E. Install tags using corrosion resistant chain or 4 ply 0.018 smooth copper wire. Tags shall 
be numerically sequenced with all valves of each system type grouped together. 

F. Install underground plastic pipe markers six (6) to eight (8) inches below finished grade, 
directly above buried pipe. 

G. All exterior visible piping shall be identified with UV and acid resistant outdoor pipe 
markers. 

H. Identify air handling units, pumps, heat transfer equipment, tanks, and water treatment 
devices with plastic nameplates. Identify in-line pumps and other small devices with tags. 

I. Identify control panels and major control components outside panels with plastic 
nameplates. 

J. Identify air terminal units and radiator valves with numbered tags. 

K. Tag automatic controls, instruments, and relays. Key to control schematic. 
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L. Identify insulated piping, concealed or exposed indoor with plastic tape pipe markers. 
Use tags on piping 3/4 inch diameter and smaller. Use plastic pipe UV protected markers 
on exterior piping.  Identify service and flow direction. Install in clear view and align with 
axis of piping. Locate identification at every 20 feet on center for straight runs including 
risers and drops. Locate identification adjacent to each valve and tee, at each side of 
penetration of wall or enclosure, and at each obstruction. 

M. Provide ceiling tacks to locate valves or dampers above T-bar type panel ceilings. Locate 
in corner of panel closest to equipment.  Coordinate with Architect. 

N. Identify un-insulated piping with plastic pipe markers.  Locate identification at every 20 
feet on center for straight runs including risers and drops. Locate identification adjacent to 
each valve and tee, at each side of penetration of wall or enclosure, and at each 
obstruction. 

3.3 IDENTIFICATION SCHEDULE 

A. Markers shall be colored as indicated below per ANSI/OSHA Standards OR as specified 
in Alamo College Standards: 

 
SYSTEM COLOR LEGEND 

   
Chilled Water Green Chilled Water Supply 

Chilled Water Return 
   
Domestic Water Green Domestic Water 
   
Domestic Hot Water 
Supply 

Yellow Domestic Hot Water 
Supply 
 

Domestic Hot Water 
Return 

Yellow Domestic Hot Water 
Return 

   
Fire Protection Red Fire Protection 
   
Automatic Sprinkler  Red  Fire Sprinkler 
   
Gas Yellow  Natural Gas 

 
Condenser Water  Green  Condenser Water 

Supply  
 
Condenser Water 
Return 

B. PIPE PAINTING: 
 
1. All piping exposed to view in conditioned spaces shall be painted as indicated or 

as directed by the Architect in the field.  Confirm all color selections and painting 
requirements with Architect/Alamo College prior to installation.  
 

2. The entire fire protection piping system shall be painted red. 
 

3. All outdoor un-insulated piping shall be painted with primer as a minimum.  
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4. All piping located in mechanical rooms and outdoor piping shall be painted as 
indicated in Painting Schedule. Painting requirement must be confirmed by 
contractor. 

 
 
 
 
 
 
 
 
 
 

C. PAINTING SCHEDULE 
 

SYSTEM COLOR 

  

Storm Sewer  White 

Sanitary Sewer Waste and Vent  Light Gray  

Domestic Cold Water Dark Blue 

Domestic Hot Water Supply and Return Orange 

Condenser Water Supply and Return Light Green 

Gas Yellow 

Chilled Water Supply and Return Light Blue 

Heating Hot Water supply and Return Reddish 
Orange 

  
 

END OF SECTION 
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SECTION 23 05 93 - TESTING, ADJUSTING, AND BALANCING FOR HVAC 
 
CONDITIONS OF THE CONTRACT AND DIVISION 1, as applicable, apply to this Section. 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
 

1. Testing, adjusting, and balancing of air systems. 
2. Testing, adjusting, and balancing of Hydronic piping systems 
3. Testing, adjusting, and balancing of refrigerating systems. 
4. Measurement of final operating condition of HVAC systems. 
5. Sound measurement of equipment operating conditions. 
6. Vibration measurement of equipment operating conditions. 

B. Related Sections: 
 

1. Sequences of operation for HVAC equipment as scheduled on Drawings. 

C. Testing, Adjusting and Balancing (TAB) contractor shall bid work specified under this 
section direct to Owner. TAB contractor shall not be hired by general contractor or any 
sub-contractor. 

D. Mechanical contractor is responsible for coordinating work with the TAB Contractor. 
Mechanical contractor requirements are specified herein. 

 
E. TAB Contractors: 

 
1. Engineered Air Balance  
2. Precision Air 

1.2 REFERENCES 

A. Associated Air Balance Council: 
 
1. AABC MN-1 - National Standards for Testing and Balancing Heating, Ventilating, 

and Air Conditioning Systems. 

B. American Society of Heating, Refrigerating and Air-Conditioning Engineers: 
 

1. ASHRAE 111 - Practices for Measurement, Testing, Adjusting and Balancing of 
Building Heating, Ventilation, Air-Conditioning and Refrigeration Systems. 

C. Natural Environmental Balancing Bureau: 
 

1. NEBB - Procedural Standards for Testing, Adjusting, and Balancing of 
Environmental Systems. 
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1.3 SUBMITTALS 

A. Agency Data: Submit proof that the proposed testing, adjusting, and balancing agency 
meets the qualifications specified below. 

B. Engineer and Technicians Data: Submit proof that the Test and Balance Engineer 
assigned to supervise the procedures, and the technicians proposed to perform the 
procedures meet the qualifications specified below. 

C. Procedures and Agenda:  Submit a synopsis of the testing, adjusting and balancing 
procedures and agenda proposed to be used for this project. 

D. Sample Forms: Submit sample forms, if other than those standard forms, if other than 
those standard forms prepared by the Associated Air Balance Council (AABC) or 
National Environmental Balancing Bureau (NEBB) are proposed. 

E. Certified Reports:  Submit testing, adjusting, and balancing reports bearing the seal and 
signature of the Test and Balance Engineer.  The reports shall be certified proof that the 
systems have been tested, adjusted, and balanced in accordance with the referenced 
standards; are an accurate representation of how the systems have been installed; are a 
true representation of hoe the systems are operating at the completion of the testing, 
adjusting, and balancing procedures; and are an accurate record of all final quantities 
measured, to establish normal operating values of the systems.  Follow the procedures 
and format specified below: 
 
1. Draft Reports:  Upon completion of testing, adjusting and balancing procedures, 

prepare draft reports on the approved forms.  Draft reports may be hand written, 
but must be complete, factual, accurate, and legible.  Organize and format draft 
reports in the same manner specified for the final reports.  Submit two (2) 
complete sets of draft reports.  Only one (1) complete set of draft reports will be 
returned. 

 
2. Final Report:  Upon verification and approval of draft reports, prepare final 

reports, type written, and organized and formatted as specified below.  Submit 
two (2) complete sets of final reports. 

 
3. Report Format:  Report forms shall be those standard forms prepared by the 

referenced standard for each respective item and system to be tested, adjusted, 
and balanced.  Bind report forms complete with schematic systems diagrams and 
other data in reinforced, vinyl, three-ring binder.  Provide binding edge labels with 
the project identification and a title descriptive of the contents.  Divide the 
contents of the binder into the below listed divisions, separated by divider tabs. 

 
a. General Information and Summary 
b. Air Systems 
c. Refrigerant Systems 
d. Temperature Control Systems 
e. Special Systems. 
 

4. Report Contents: Provide the following minimum information, forms and data: 
 

a. General Information and Summary:  Inside cover sheet to identify testing, 
adjusting, and balancing agency, the Company, Engineer, and Project.  
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Include addresses, and contact names and telephone numbers.  Also 
include a certification sheet containing the seal name address, telephone 
number, and signature of the Certified Test and Balance Engineer.  
Include in this division a listing of the instrumentations used for the 
procedures along with the proof of calibration. 

 
b. The remainder of the report shall contain the appropriate forms 

containing as a minimum, the information indicated on the standard 
report forms prepared by the AABC or NEBB, for each respective item 
and system.  Prepare a schematic diagram for each item of equipment 
and system to accompany each respective report form. 

 
c. Calibration Reports:  Submit proof that all required instrumentation has 

been calibrated to tolerances specified in the referenced standards, 
within a period of six (6) months prior to starting the project. 

1.4 QUALITY ASSURANCE 

A. Test and Balance Engineer's Qualifications: A Professional Engineers registered in the 
State in which the services are to be performed, and having at least three (3) years of 
successful testing, adjusting, and balancing experience on projects with testing and 
balancing requirements similar to those required for this project. 

B. Agency Qualifications: 
 
1. Employ the services of an independent testing, adjusting, and balancing agency 

meeting the qualifications specified below, to be the single source of 
responsibility to the test, adjust, and balance the building mechanical systems 
identified above, to produce the design objectives.  Services shall include 
checking installations for conformity to design, measurement and establishment 
of the fluid quantities of the mechanical systems as required to meet design 
specifications, and recording and reporting the results. 

 
2. The independent testing, adjusting, and balancing agency certified by National 

Environmental Balancing Bureau (NEBB) or by the Associated Air Balance 
Council (AABC) in those testing and balancing disciplines required for this 
project, and having at least one Professional Engineer registered in the State in 
which the services are to be performed, certified by NEBB or AABC as a Test 
and Balance Engineer. 

C. Codes and Standards 
 

1. NEBB: "Procedural Standards for Testing, Adjusting, and Balancing of 
Environmental Systems." 

 
2. AABC: "National Standards for Total System Balance." 
 
3. American Society of Heating, Refrigeration, and Air-Conditioning Engineers 

(ASHRAE) ASHRAE Handbook, 1999 HVAC Applications Volume, Chapter 36, 
Testing, Adjusting, and Balancing. 

D. Pre-Balancing Conference:  Prior to beginning of testing, adjusting, and balancing 
procedures, schedule and conduct a conference with the Engineer and representatives of 
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installers of the mechanical systems.  The objective of the conference is final 
coordination and verification of the system operation and readiness for testing, adjusting, 
and balancing. 

1.5 PROJECT CONDITIONS 

A. Systems Operation:  Systems shall be fully operational prior to beginning procedures. 

1.6 SEQUENCING AND SCHEDULING 

A. Test, adjust, and balance the air systems before hydronic, steam, and refrigerant 
systems. 

B. Test, adjust and balance air conditioning systems during summer season and heating 
systems during winter season, including at least a period of operation at outside 
conditions within five (5) degrees Fahrenheit wet bulb temperature of maximum summer 
design condition, and within ten (10) degrees Fahrenheit dry bulb temperature of 
minimum winter design condition.  Take final temperature reading during seasonal 
operation. 

C. Notice: Provide minimum 7 days advanced notice for each test. Include scheduled test 
dates and times. 

 
PART 2 - PRODUCTS 

Not Used. 

PART 3 - EXECUTION 

3.1 SERVICES OF THE MECHANICAL CONTRACTOR 

A. Examine the contract documents to become familiar with Project requirements and to 
discover conditions in systems design that may preclude proper TAB of systems and 
equipment. 

B. Examine the approved submittals for HVAC systems and equipment. 

C. Verify systems are complete and operable before commencing work. Verify the following: 
 

1. Systems are started and operating in safe and normal condition. 
2. Temperature control systems are installed complete and operable. 
3. Proper thermal overload protection is in place for electrical equipment. 
4. Final filters are clean and in place. If required, install temporary media in addition 

to final filters. 
5. Duct systems are clean of debris. 
6. Fans are rotating correctly. 
7. Fire and volume dampers are in place and open. 
8. Air coil fins are cleaned and combed. 
9. Access doors are closed and duct end caps are in place. 
10. Air outlets are installed and connected. 
11. Duct system leakage is minimized. 
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12. Hydronic systems are flushed, filled, and vented. 
13. Pumps are rotating correctly. 
14. Proper strainer baskets are clean and in place or in normal position. 
15. Service and balancing valves are open. 
16. Re-sheave 

D. Contractor shall provide all volume dampers, balancing dampers, balancing valves, test 
ports and Pete’s plugs as required by the Testing and Balancing Firm.  Contractor shall 
furnish a set of sheet metal shop drawings and HVAC piping drawings to the Testing and 
Balancing Firm during the submittal phase and incorporate the Testing and Balancing 
Firm’s mark-ups and requests into the project. Contractor shall provide all required 
equipment to facilitate Testing and Balancing Firm’s work. This coordination shall be 
included in the Contractor’s base bid price. 

E. Provide, correct, repair or replace deficient items or conditions found during the testing 
and balancing. 

F. Provide replacement sheaves as directed by TAB Contractor to achieve scheduled air 
volumes. 

G. For motors with a variable frequency drive, contractor shall provide belt and sheave 
adjustment such that units deliver their design cfm when speed drive is at 60 hertz. 

3.2 SERVICES OF THE TESTING AND BALANCING CONTRACTOR 

A. Furnish instruments required for testing, adjusting, and balancing operations. 

B. Make instruments available to Architect/Engineer to facilitate spot checks during testing. 

C. Complete system-readiness checks and prepare reports.  Verify the following: 
 

1. Permanent electrical-power wiring is complete. 
2. Hydronic systems are filled, clean, and free of air. 
3. Automatic temperature-control systems are operational. 
4. Equipment and duct access doors are securely closed. 
5. Balance, smoke, and fire dampers are open. 
6. Isolating and balancing valves are open and control valves are operational. 
7. Ceilings are installed in critical areas where air-pattern adjustments are required 

and access to balancing devices is provided. 
8. Windows and doors can be closed so indicated conditions for system operations 

can be met. 

3.3 INSTALLATION TOLERANCES 

A. Set HVAC system's air flow rates and water flow rates within the following tolerances: 
 

1. Supply, Return, and Exhaust fans and Equipment with Fans:  +/- 5% 
 
2. Air Outlets and Inlets: +/- 5%  
 
3. Heating-Water Flow Rate: +/- 5% 
 
4. Cooling-Water Flow Rate:  +/- 5% 
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3.4 ADJUSTING 

A. Verify recorded data represents actual measured or observed conditions. 

B. Permanently mark settings of valves, dampers, and other adjustment devices allowing 
settings to be restored. Set and lock memory stops. 

C. After adjustment, take measurements to verify balance has not been disrupted. If 
disrupted, verify correcting adjustments have been made. 

D. Report defects and deficiencies noted during performance of services, preventing system 
balance. 

E. Leave systems in proper working order, replacing belt guards, closing access doors, 
closing doors to electrical switch boxes, and restoring thermostats to specified settings. 

3.5 GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS 

A. Adjust air handling and distribution systems to obtain required or design supply, return, 
and exhaust air quantities. 

B. Make air quantity measurements in main ducts by Pitot tube traverse of entire cross 
sectional area of duct. 

C. Measure air quantities at air inlets and outlets. 

D. Adjust distribution system to obtain uniform space temperatures free from objectionable 
drafts. 

E. Use volume control devices to regulate air quantities only to extent adjustments do not 
create objectionable air motion or sound levels. Effect volume control by using volume 
dampers located in ducts. 

F. Vary total system air quantities by adjustment of fan speeds. Provide sheave drive 
changes to vary fan speed. Vary branch air quantities by damper regulation. 

G. Provide system schematic with required and actual air quantities recorded at each outlet 
or inlet. 

H. Measure static air pressure conditions on air supply units, including filter and coil 
pressure drops, and total pressure across fan. Make allowances for 50 percent loading of 
filters. 

I. Adjust outside air automatic dampers, outside air, return air, and exhaust dampers for 
design conditions. 

J. Measure temperature conditions across outside air, return air, and exhaust dampers to 
check leakage. 

K. Measure building static pressure and adjust supply, return, and exhaust air systems to 
obtain required relationship between each to maintain approximately 0.05 inches positive 
static pressure near building entries in clean rooms. 
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3.6 PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS 

A. Adjust fans to deliver total indicated airflows within the maximum allowable fan speed 
listed by fan manufacturer. 

 
1. Measure total airflow. 

 
a. Where sufficient space in ducts is unavailable for Pitot-tube traverse 

measurements, measure airflow at terminal outlets and inlets and calculate 
the total airflow. 

 
2. Measure fan static pressures as follows to determine actual static pressure: 

 
a. Measure outlet static pressure as far downstream from the fan as practical 

and upstream from restrictions in ducts such as elbows and transitions. 
 
b. Measure static pressure directly at the fan outlet or through the flexible 

connection. 
 
c. Measure inlet static pressure of single-inlet fans in the inlet duct as near the 

fan as possible, upstream from the flexible connection, and downstream 
from duct restrictions. 

 
d. Measure inlet static pressure of double-inlet fans through the wall of the 

plenum that houses the fan. 
 

3. Measure static pressure across each component that makes up an air-handling 
unit, rooftop unit, and other air-handling and -treating equipment. 

 
a. Report the cleanliness status of filters and the time static pressures are 

measured. 
 

4. Measure static pressures entering and leaving other devices, such as sound 
traps, heat-recovery equipment, and air washers, under final balanced 
conditions. 

 
5. Review Record Documents to determine variations in design static pressures 

versus actual static pressures. Calculate actual system-effect factors.  
Recommend adjustments to accommodate actual conditions. 

 
6. Obtain approval from construction manager for adjustment of fan speed higher or 

lower than indicated speed.  Comply with requirements in HVAC Sections for air-
handling units for adjustment of fans, belts, and pulley sizes to achieve indicated 
air-handling-unit performance. 

 
7. Do not make fan-speed adjustments that result in motor overload.  Consult 

equipment manufacturers about fan-speed safety factors.  Modulate dampers 
and measure fan-motor amperage to ensure that no overload will occur.  
Measure amperage in full-cooling, full-heating, economizer, and any other 
operating mode to determine the maximum required brake horsepower. 

 
B. Adjust volume dampers for main duct, submain ducts, and major branch ducts to 

indicated airflows within specified tolerances. 
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1. Measure airflow of submain and branch ducts. 
 

a. Where sufficient space in submain and branch ducts is unavailable for Pitot-
tube traverse measurements, measure airflow at terminal outlets and inlets 
and calculate the total airflow for that zone. 

 
2. Measure static pressure at a point downstream from the balancing damper, and 

adjust volume dampers until the proper static pressure is achieved. 
 

3. Re-measure each submain and branch duct after all have been adjusted.  
Continue to adjust submain and branch ducts to indicated airflows within 
specified tolerances. 

C. Measure air outlets and inlets without making adjustments. 
 

1. Measure terminal outlets using a direct-reading hood or outlet manufacturer's 
written instructions and calculating factors. 

D. Adjust air outlets and inlets for each space to indicated airflows within specified 
tolerances of indicated values.  Make adjustments using branch volume dampers rather 
than extractors and the dampers at air terminals. 

 
1. Adjust each outlet in same room or space to within specified tolerances of 

indicated quantities without generating noise levels above the limitations 
prescribed by the Contract Documents. 

 
2. Adjust patterns of adjustable outlets for proper distribution without drafts. 

3.7 PROCEDURES FOR DUAL-DUCT SYSTEMS 

A. Verify that the cooling coil is capable of full-system airflow, and set mixing boxes at full-
cold airflow position for fan volume. 

B. Measure static pressure in both hot and cold ducts at the end of the longest duct run to 
determine that sufficient static pressure exists to operate controls of mixing boxes and to 
overcome resistance in the ducts and outlets downstream from mixing boxes. 

 
1. If insufficient static pressure exists, increase airflow at the fan. 

C. Test and adjust the constant-volume mixing boxes as follows: 
 

1. Verify both hot and cold operations by adjusting the thermostat and observing 
changes in air temperature and volume. 

 
2. Verify sufficient inlet static pressure before making volume adjustments. 

 
3. Adjust mixing boxes to indicated airflows within specified tolerances.  Measure 

airflow by Pitot-tube traverse readings or by measuring static pressure at mixing-
box taps if provided by mixing-box manufacturer. 

D. Do not over pressurize ducts. 
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E. Re-measure static pressure in both hot and cold ducts at the end of the longest duct run 
to determine that sufficient static pressure exists to operate controls of mixing boxes and 
to overcome resistance in the ducts and outlets downstream from mixing boxes. 

F. Adjust variable-air-volume, dual-duct systems in the same way as constant-volume, dual-
duct systems; adjust maximum- and minimum-airflow setting of each mixing box. 

3.8 PROCEDURES FOR VARIABLE-AIR-VOLUME SYSTEMS 

A. Compensating for Diversity:  When the total airflow of all terminal units is more than the 
indicated airflow of the fan, place a selected number of terminal units at minimum set-
point airflow with the remainder at maximum-airflow condition until the total airflow of the 
terminal units equals the indicated airflow of the fan.  Select the reduced-airflow terminal 
units so they are distributed evenly among the branch ducts. 

B. Pressure-Independent, Variable-Air-Volume Systems:  After the fan systems have been 
adjusted, adjust the variable-air-volume systems as follows: 

 
1. Set outdoor-air dampers at minimum, and set return- and exhaust-air dampers at 

a position that simulates full-cooling load. 
 

2. Select the terminal unit that is most critical to the supply-fan airflow and static 
pressure.  Measure static pressure.  Adjust system static pressure so the 
entering static pressure for the critical terminal unit is not less than the sum of the 
terminal-unit manufacturer's recommended minimum inlet static pressure plus 
the static pressure needed to overcome terminal-unit discharge system losses. 

 
3. Measure total system airflow.  Adjust to within indicated airflow. 

 
4. Set terminal units at maximum airflow and adjust controller or regulator to deliver 

the designed maximum airflow.  Use terminal-unit manufacturer's written 
instructions to make this adjustment.  When total airflow is correct, balance the 
air outlets downstream from terminal units the same as described for constant-
volume air systems. 

 
5. Set terminal units at minimum airflow and adjust controller or regulator to deliver 

the designed minimum airflow.  Check air outlets for a proportional reduction in 
airflow the same as described for constant-volume air systems. 

 
a. If air outlets are out of balance at minimum airflow, report the condition but 

leave outlets balanced for maximum airflow. 
 

6. Re-measure the return airflow to the fan while operating at maximum return 
airflow and minimum outdoor airflow. 

 
b. Adjust the fan and balance the return-air ducts and inlets the same as 

described for constant-volume air systems. 
 

7. Measure static pressure at the most critical terminal unit and adjust the static-
pressure controller at the main supply-air sensing station to ensure that adequate 
static pressure is maintained at the most critical unit. 

 
8. Record final fan-performance data. 
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C. Pressure-Dependent, Variable-Air-Volume Systems without Diversity:  After the fan 
systems have been adjusted, adjust the variable-air-volume systems as follows: 

 
1. Balance variable-air-volume systems the same as described for constant-volume 

air systems. 
 
2. Set terminal units and supply fan at full-airflow condition. 

 
3. Adjust inlet dampers of each terminal unit to indicated airflow and verify operation 

of the static-pressure controller.  When total airflow is correct, balance the air 
outlets downstream from terminal units the same as described for constant-
volume air systems. 

 
4. Readjust fan airflow for final maximum readings. 

 
5. Measure operating static pressure at the sensor that controls the supply fan if 

one is installed, and verify operation of the static-pressure controller. 
 

6. Set supply fan at minimum airflow if minimum airflow is indicated.  Measure static 
pressure to verify that it is being maintained by the controller. 

 
7. Set terminal units at minimum airflow and adjust controller or regulator to deliver 

the designed minimum airflow.  Check air outlets for a proportional reduction in 
airflow the same as described for constant-volume air systems. 

 
a. If air outlets are out of balance at minimum airflow, report the condition but 

leave the outlets balanced for maximum airflow. 
 

8. Measure the return airflow to the fan while operating at maximum return airflow 
and minimum outdoor airflow. 

 
a. Adjust the fan and balance the return-air ducts and inlets the same as 

described for constant-volume air systems. 

D. Pressure-Dependent, Variable-Air-Volume Systems with Diversity:  After the fan systems 
have been adjusted, adjust the variable-air-volume systems as follows: 

 
1. Set system at maximum indicated airflow by setting the required number of 

terminal units at minimum airflow.  Select the reduced-airflow terminal units so 
they are distributed evenly among the branch ducts. 

 
2. Adjust supply fan to maximum indicated airflow with the variable-airflow controller 

set at maximum airflow. 
 

3. Set terminal units at full-airflow condition. 
 

4. Adjust terminal units starting at the supply-fan end of the system and continuing 
progressively to the end of the system.  Adjust inlet dampers of each terminal 
unit to indicated airflow.  When total airflow is correct, balance the air outlets 
downstream from terminal units the same as described for constant-volume air 
systems. 

 
5. Adjust terminal units for minimum airflow. 
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6. Measure static pressure at the sensor. 
 

7. Measure the return airflow to the fan while operating at maximum return airflow 
and minimum outdoor airflow.  Adjust the fan and balance the return-air ducts 
and inlets the same as described for constant-volume air systems. 

3.9 PROCEDURES FOR MULTIZONE SYSTEMS 

A. Set unit at maximum airflow through the cooling coil. 

B. Adjust each zone's balancing damper to achieve indicated airflow within the zone. 

3.10 GENERAL PROCEDURES FOR HYDRONIC SYSTEMS 

A. Prepare test reports with pertinent design data, and number in sequence starting at pump 
to end of system.  Check the sum of branch-circuit flows against the approved pump flow 
rate.  Correct variations that exceed plus or minus 5 percent. 

B. Prepare schematic diagrams of systems' "as-built" piping layouts. 

C. Prepare hydronic systems for testing and balancing according to the following, in addition 
to the general preparation procedures specified above: 

 
1. Open all manual valves for maximum flow. 
 
2. Check liquid level in expansion tank. 
 
3. Check makeup water-station pressure gage for adequate pressure for highest 

vent. 
 
4. Check flow-control valves for specified sequence of operation, and set at 

indicated flow. 
 
5. Set differential-pressure control valves at the specified differential pressure.  Do 

not set at fully closed position when pump is positive-displacement type unless 
several terminal valves are kept open. 

 
6. Set system controls so automatic valves are wide open to heat exchangers. 
 
7. Check pump-motor load.  If motor is overloaded, throttle main flow-balancing 

device so motor nameplate rating is not exceeded. 
 
8. Check air vents for a forceful liquid flow exiting from vents when manually 

operated. 

3.11 PROCEDURES FOR CONSTANT-FLOW HYDRONIC SYSTEMS 

A. Measure water flow at pumps.  Use the following procedures except for positive-
displacement pumps: 

 
1. Verify impeller size by operating the pump with the discharge valve closed.  Read 

pressure differential across the pump.  Convert pressure to head and correct for 
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differences in gage heights.  Note the point on manufacturer's pump curve at 
zero flow and verify that the pump has the intended impeller size. 

 
a. If impeller sizes must be adjusted to achieve pump performance, obtain 

approval from Owner/Engineer and comply with requirements in "Hydronic 
Pump Specification." 

 
2. Check system resistance.  With all valves open, read pressure differential across 

the pump and mark pump manufacturer's head-capacity curve.  Adjust pump 
discharge valve until indicated water flow is achieved. 

 
b. Monitor motor performance during procedures and do not operate motors in 

overload conditions. 
 

3. Verify pump-motor brake horsepower.  Calculate the intended brake horsepower 
for the system based on pump manufacturer's performance data.  Compare 
calculated brake horsepower with nameplate data on the pump motor.  Report 
conditions where actual amperage exceeds motor nameplate amperage. 

 
4. Report flow rates that are not within plus or minus 10 percent of design. 

B. Measure flow at all automatic flow control valves to verify that valves are functioning as 
designed. 

C. Measure flow at all pressure-independent characterized control valves, with valves in fully 
open position, to verify that valves are functioning as designed. 

D. Set calibrated balancing valves, if installed, at calculated pre-settings. 

E. Measure flow at all stations and adjust, where necessary, to obtain first balance. 
 

1. System components that have Cv rating or an accurately cataloged flow-
pressure-drop relationship may be used as a flow-indicating device. 

F. Measure flow at main balancing station and set main balancing device to achieve flow 
that is 5 percent greater than indicated flow. 

G. Adjust balancing stations to within specified tolerances of indicated flow rate as follows: 
 

1. Determine the balancing station with the highest percentage over indicated flow. 
 

2. Adjust each station in turn, beginning with the station with the highest percentage 
over indicated flow and proceeding to the station with the lowest percentage over 
indicated flow. 

 
3. Record settings and mark balancing devices. 

H. Measure pump flow rate and make final measurements of pump amperage, voltage, rpm, 
pump heads, and systems' pressures and temperatures including outdoor-air 
temperature. 

I. Measure the differential-pressure-control-valve settings existing at the conclusion of 
balancing. 
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J. Check settings and operation of each safety valve.  Record settings. 

3.12 PROCEDURES FOR VARIABLE-FLOW HYDRONIC SYSTEMS 

A. Balance systems with automatic two and three-way control valves by setting systems at 
maximum flow through heat-exchange terminals and proceed as specified above for 
hydronic systems. 

3.13 PROCEDURES FOR PRIMARY-SECONDARY HYDRONIC SYSTEMS 

A. Balance the primary circuit flow first and then balance the secondary circuits. 

3.14 PROCEDURES FOR DOMESTIC HOT WATER SYSTEMS 

A. The test and balance contractor shall provide testing, adjusting and balancing of the hot 
water system, once the system is fully installed and operational.  Preliminary and final 
reports shall be prepared and issued to the General Contractor, Architect and Engineer. 

B. Preparation of the hot water system for balancing: 
 
1. Confirm outlet temperature of the system at water heaters and/or storage tanks. 

 
2. Verify recirculation pump operation and rotation. 

 
3. Confirm/adjust setpoint of each individual riser balancing valve to flow a minimum 

of 0.5 gpm or as otherwise noted on the documents. 
 

C. The test and balance report shall indicate the following: 
 
1. Pressure, temperature and flow in gpm at the discharge side of each balancing 

valve referencing the valve tag number. 
 

2. Pressure, temperature and flow in gpm at the suction side of each circulating 
pump. 

3.15 PROCEDURES FOR HEAT EXCHANGERS 

A. Measure water flow through all circuits. 

B. Adjust water flow to within specified tolerances. 

C. Measure inlet and outlet water temperatures. 

D. Measure inlet steam pressure. 

E. Check settings and operation of safety and relief valves.  Record settings. 

3.16 PROCEDURES FOR MOTORS 

A. Motors, 1/2 HP and Larger:  Test at final balanced conditions and record the following 
data: 

 
1. Manufacturer's name, model number, and serial number. 
2. Motor horsepower rating. 
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3. Motor rpm. 
4. Efficiency rating. 
5. Nameplate and measured voltage, each phase. 
6. Nameplate and measured amperage, each phase. 
7. Starter thermal-protection-element rating. 

 
B. Motors Driven by Variable-Frequency Controllers:  Test for proper operation at speeds 

varying from minimum to maximum.  Test the manual bypass of the controller to prove 
proper operation.  Record observations including name of controller manufacturer, model 
number, serial number, and nameplate data. 

3.17 PROCEDURES FOR CHILLERS 

A. Balance water flow through each evaporator and condenser to within specified tolerances 
of indicated flow with all pumps operating.  With only one chiller operating in a multiple 
chiller installation, do not exceed the flow for the maximum tube velocity recommended 
by the chiller manufacturer.  Measure and record the following data with each chiller 
operating at design conditions: 

 
1. Evaporator-water entering and leaving temperatures, pressure drop, and water 

flow. 
 
2. For water-cooled chillers, condenser-water entering and leaving temperatures, 

pressure drop, and water flow. 
 
3. Evaporator and condenser refrigerant temperatures and pressures, using 

instruments furnished by chiller manufacturer. 
 
4. Power factor if factory-installed instrumentation is furnished for measuring 

kilowatts. 
 
5. Kilowatt input if factory-installed instrumentation is furnished for measuring 

kilowatts. 
 
6. Capacity:  Calculate in tons of cooling. 
 
7. For air-cooled chillers, verify condenser-fan rotation and record fan and motor 

data including number of fans and entering- and leaving-air temperatures. 

3.18 PROCEDURES FOR COOLING TOWERS 

A. A complete Factory CTI certified test of the cooling tower will be performed at the 
expense of the cooling tower manufacturer. A copy of this test (provided by others) shall 
be included in the final TAB report. Balance the flow over and through bypass 
connections of the tower. 

3.19 PROCEDURES FOR CONDENSING UNITS 

A. Verify proper rotation of fans. 

B. Measure entering- and leaving-air temperatures. 

C. Record compressor data. 
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3.20 PROCEDURES FOR BOILERS 

A. Hydronic Boilers:  Measure and record entering- and leaving-water temperatures and 
water flow. 

3.21 PROCEDURES FOR TESTING, ADJUSTING, AND BALANCING EXISTING SYSTEMS 

A. Perform a preconstruction inspection of existing equipment that is to remain and be 
reused. 

 
1. Measure and record the operating speed, airflow, and static pressure of each 

fan. 
 

2. Measure motor voltage and amperage.  Compare the values to motor nameplate 
information. 

 
3. Check the refrigerant charge. 
 
4. Check the condition of filters. 
 
5. Check the condition of coils. 
 
6. Check the operation of the drain pan and condensate-drain trap. 
 
7. Check bearings and other lubricated parts for proper lubrication. 
 
8. Report on the operating condition of the equipment and the results of the 

measurements taken.  Report deficiencies. 

B. Before performing testing and balancing of existing systems, inspect existing equipment 
that is to remain and be reused to verify that existing equipment has been cleaned and 
refurbished.  Verify the following: 

 
1. New filters are installed. 
2. Coils are clean and fins combed. 
3. Drain pans are clean. 
4. Fans are clean. 
5. Bearings and other parts are properly lubricated. 
6. Deficiencies noted in the preconstruction report are corrected. 

C. Perform testing and balancing of existing systems to the extent that existing systems are 
affected by the renovation work. 

 
1. Compare the indicated airflow of the renovated work to the measured fan 

airflows, and determine the new fan speed and the face velocity of filters and 
coils. 

 
2. Verify that the indicated airflows of the renovated work result in filter and coil face 

velocities and fan speeds that are within the acceptable limits defined by 
equipment manufacturer. 

 
3. If calculations increase or decrease the air flow rates and water flow rates by 

more than 5 percent, make equipment adjustments to achieve the calculated 
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rates.  If increase or decrease is 5 percent or less, equipment adjustments are 
not required. 

 
4. Balance each air outlet. 

3.22 FINAL REPORT 

A. General:  Prepare a certified written report; tabulate and divide the report into separate 
sections for tested systems and balanced systems. 

 
1. Include a certification sheet at the front of the report's binder, signed and sealed 

by the certified testing and balancing engineer. 
 
2. Include a list of instruments used for procedures, along with proof of calibration. 

B. Final Report Contents:  In addition to certified field-report data, include the following: 
 

1. Pump curves. 
2. Fan curves. 
3. Manufacturers' test data. 
4. Field test reports prepared by system and equipment installers. 
5. Other information relative to equipment performance; do not include Shop 

Drawings and product data. 

C. General Report Data:  In addition to form titles and entries, include the following data: 
 

1. Title page. 
2. Name and address of the TAB contractor. 
3. Project name. 
4. Project location. 
5. Architect's name and address. 
6. Engineer's name and address. 
7. Contractor's name and address. 
8. Report date. 
9. Signature of TAB supervisor who certifies the report. 
10. Table of Contents with the total number of pages defined for each section of the 

report.  Number each page in the report. 
11. Summary of contents including the following: 
 

a. Indicated versus final performance. 
b. Notable characteristics of systems. 
c. Description of system operation sequence if it varies from the Contract 

Documents. 
 

12. Nomenclature sheets for each item of equipment. 
13. Data for terminal units, including manufacturer's name, type, size, and fittings. 
14. Notes to explain why certain final data in the body of reports vary from indicated 

values. 
 

15. Test conditions for fans and pump performance forms including the following: 
 

a. Settings for outdoor-, return-, and exhaust-air dampers. 
b. Conditions of filters. 
c. Cooling coil, wet- and dry-bulb conditions. 
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d. Face and bypass damper settings at coils. 
e. Fan drive settings including settings and percentage of maximum pitch 

diameter. 
f. Inlet vane settings for variable-air-volume systems. 
g. Settings for supply-air, static-pressure controller. 
h. Other system operating conditions that affect performance. 

D. System Diagrams:  Include schematic layouts of air and hydronic distribution systems.  
Present each system with single-line diagram and include the following: 

 
1. Quantities of outdoor, supply, return, and exhaust airflows. 
2. Water and steam flow rates. 
3. Duct, outlet, and inlet sizes. 
4. Pipe and valve sizes and locations. 
5. Terminal units. 
6. Balancing stations. 
7. Position of balancing devices. 

E. Air-Handling-Unit Test Reports:  For air-handling units with coils, include the following: 
 

1. Unit Data: 
 

a. Unit identification. 
b. Location. 
c. Make and type. 
d. Model number and unit size. 
e. Manufacturer's serial number. 
f. Unit arrangement and class. 
g. Discharge arrangement. 
h. Sheave make, size in inches, and bore. 
i. Center-to-center dimensions of sheave, and amount of adjustments in 

inches. 
j. Number, make, and size of belts. 
k. Number, type, and size of filters. 
 

2. Motor Data: 
 

a. Motor make, and frame type and size. 
b. Horsepower and rpm. 
c. Volts, phase, and hertz. 
d. Full-load amperage and service factor. 
e. Sheave make, size in inches, and bore. 
f. Center-to-center dimensions of sheave, and amount of adjustments in 

inches. 
 

3. Test Data (Indicated and Actual Values): 
 

a. Total air flow rate in cfm (L/s). 
b. Total system static pressure in inches wg (Pa). 
c. Fan rpm. 
d. Discharge static pressure in inches wg (Pa). 
e. Filter static-pressure differential in inches wg (Pa). 
f. Preheat-coil static-pressure differential in inches wg (Pa). 
g. Cooling-coil static-pressure differential in inches wg (Pa). 
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h. Heating-coil static-pressure differential in inches wg (Pa). 
i. Outdoor airflow in cfm (L/s). 
j. Return airflow in cfm (L/s). 
k. Outdoor-air damper position. 
l. Return-air damper position. 
m. Vortex damper position. 

F. Apparatus-Coil Test Reports: 
 

1. Coil Data: 
 

a. System identification. 
b. Location. 
c. Coil type. 
d. Number of rows. 
e. Fin spacing in fins per inch o.c. 
f. Make and model number. 
g. Face area in sq. ft 
h. Tube size in NPS (DN). 
i. Tube and fin materials. 
j. Circuiting arrangement. 
 

2. Test Data (Indicated and Actual Values): 
 

a. Air flow rate in cfm (L/s). 
b. Average face velocity in fpm (m/s). 
c. Air pressure drop in inches wg (Pa). 
d. Outdoor-air, wet- and dry-bulb temperatures in deg F (deg C). 
e. Return-air, wet- and dry-bulb temperatures in deg F (deg C). 
f. Entering-air, wet- and dry-bulb temperatures in deg F (deg C). 
g. Leaving-air, wet- and dry-bulb temperatures in deg F (deg C). 
h. Water flow rate in gpm (L/s). 
i. Water pressure differential in feet of head or psig (kPa). 
j. Entering-water temperature in deg F (deg C). 
k. Leaving-water temperature in deg F (deg C). 
l. Refrigerant expansion valve and refrigerant types. 
m. Refrigerant suction pressure in psig (kPa). 
n. Refrigerant suction temperature in deg F (deg C). 
o. Inlet steam pressure in psig (kPa). 

G. Gas Heat Apparatus Test Reports:  In addition to manufacturer's factory startup 
equipment reports, include the following: 

 
1. Unit Data: 
 

a. System identification. 
b. Location. 
c. Make and type. 
d. Model number and unit size. 
e. Manufacturer's serial number. 
f. Fuel type in input data. 
g. Output capacity in Btu/h (kW). 
h. Ignition type. 
i. Burner-control types. 
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j. Motor horsepower and rpm. 
k. Motor volts, phase, and hertz. 
l. Motor full-load amperage and service factor. 
m. Sheave make, size in inches, and bore. 
n. Center-to-center dimensions of sheave, and amount of adjustments in 

inches. 
 

2. Test Data (Indicated and Actual Values): 
 

a. Total air flow rate in cfm (L/s). 
b. Entering-air temperature in deg F. 
c. Leaving-air temperature in deg F. 
d. Air temperature differential in deg F. 
e. Entering-air static pressure in inches wg (Pa). 
f. Leaving-air static pressure in inches wg (Pa). 
g. Air static-pressure differential in inches wg (Pa). 
h. Low-fire fuel input in Btu/h (kW). 
i. High-fire fuel input in Btu/h (kW). 
j. Manifold pressure in psig (kPa). 
k. High-temperature-limit setting in deg F. 
l. Operating set point in Btu/h (kW). 
m. Motor voltage at each connection. 
n. Motor amperage for each phase. 
o. Heating value of fuel in Btu/h (kW). 

H. Electric-Coil Test Reports:  For electric furnaces, duct coils, and electric coils installed in 
central-station air-handling units, include the following: 

 
1. Unit Data: 
 

a. System identification. 
b. Location. 
c. Coil identification. 
d. Capacity in Btu/h (kW). 
e. Number of stages. 
f. Connected volts, phase, and hertz. 
g. Rated amperage. 
h. Air flow rate in cfm. 
i. Face area in sq. ft. 
j. Minimum face velocity in fpm. 
 

2. Test Data (Indicated and Actual Values): 
 

a. Heat output in Btu/h (kW). 
b. Air flow rate in cfm. 
c. Air velocity in fpm. 
d. Entering-air temperature in deg F. 
e. Leaving-air temperature in deg F. 
f. Voltage at each connection. 
g. Amperage for each phase. 

I. Fan Test Reports:  For supply, return, and exhaust fans, include the following: 
 

1. Fan Data: 
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a. System identification. 
b. Location. 
c. Make and type. 
d. Model number and size. 
e. Manufacturer's serial number. 
f. Arrangement and class. 
g. Sheave make, size in inches, and bore. 
h. Center-to-center dimensions of sheave, and amount of adjustments in 

inches. 
 

2. Motor Data: 
 

a. Motor make, and frame type and size. 
b. Horsepower and rpm. 
c. Volts, phase, and hertz. 
d. Full-load amperage and service factor. 
e. Sheave make, size in inches, and bore. 
f. Center-to-center dimensions of sheave, and amount of adjustments in 

inches . 
g. Number, make, and size of belts. 
 

3. Test Data (Indicated and Actual Values): 
 

a. Total airflow rate in cfm. 
b. Total system static pressure in inches wg (Pa). 
c. Fan rpm. 
d. Discharge static pressure in inches wg (Pa). 
e. Suction static pressure in inches wg (Pa). 

J. Round, Flat-Oval, and Rectangular Duct Traverse Reports:  Include a diagram with a grid 
representing the duct cross-section and record the following: 

 
1. Report Data: 
 

a. System and air-handling-unit number. 
b. Location and zone. 
c. Traverse air temperature in deg F. 
d. Duct static pressure in inches wg (Pa). 
e. Duct size in inches. 
f. Duct area in sq. ft.. 
g. Indicated air flow rate in cfm. 
h. Indicated velocity in fpm. 
i. Actual air flow rate in cfm. 
j. Actual average velocity in fpm. 
k. Barometric pressure in psig (Pa). 

K. Air-Terminal-Device Reports: 
 

1. Unit Data: 
 

a. System and air-handling unit identification. 
b. Location and zone. 
c. Apparatus used for test. 
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d. Area served. 
e. Make. 
f. Number from system diagram. 
g. Type and model number. 
h. Size. 
i. Effective area in sq. ft. 
 

2. Test Data (Indicated and Actual Values): 
 

a. Air flow rate in cfm. 
b. Air velocity in fpm. 
c. Preliminary air flow rate as needed in cfm. 
d. Preliminary velocity as needed in fpm. 
e. Final air flow rate in cfm. 
f. Final velocity in fpm. 
g. Space temperature in deg F. 

L. System-Coil Reports:  For reheat coils and water coils of terminal units, include the 
following: 

 
1. Unit Data: 
 

a. System and air-handling-unit identification. 
b. Location and zone. 
c. Room or riser served. 
d. Coil make and size. 
e. Flowmeter type. 
 

2. Test Data (Indicated and Actual Values): 
 

a. Air flow rate in cfm (L/s). 
b. Entering-water temperature in deg F. 
c. Leaving-water temperature in deg F. 
d. Water pressure drop in feet of head or psig (kPa). 
e. Entering-air temperature in deg F. 
f. Leaving-air temperature in deg F. 

M. Pump Test Reports:  Calculate impeller size by plotting the shutoff head on pump curves 
and include the following: 

 
1. Unit Data: 
 

a. Unit identification. 
b. Location. 
c. Service. 
d. Make and size. 
e. Model number and serial number. 
f. Water flow rate in gpm. 
g. Water pressure differential in feet of head or psig (kPa). 
h. Required net positive suction head in feet of head or psig (kPa). 
i. Pump rpm. 
j. Impeller diameter in inches. 
k. Motor make and frame size. 
l. Motor horsepower and rpm. 
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m. Voltage at each connection. 
n. Amperage for each phase. 
o. Full-load amperage and service factor. 
p. Seal type. 
 

2. Test Data (Indicated and Actual Values): 
 

a. Static head in feet of head or psig (kPa). 
b. Pump shutoff pressure in feet of head or psig (kPa). 
c. Actual impeller size in inches. 
d. Full-open flow rate in gpm. 
e. Full-open pressure in feet of head or psig (kPa). 
f. Final discharge pressure in feet of head or psig (kPa). 
g. Final suction pressure in feet of head or psig (kPa). 
h. Final total pressure in feet of head or psig (kPa). 
i. Final water flow rate in gpm. 
j. Voltage at each connection. 
k. Amperage for each phase. 

N. Vibration Test: 
 
1. Location of points: 

 
a. Fan bearing, drive end 
b. Fan bearing, opposite end 
c. Motor bearing, center (when applicable) 
d. Motor bearing, drive end 
e. Motor bearing, opposite end 
f. Casing (bottom or top) 
g. Casing (side) 
h. Duct after flexible connection (discharge) 
i. Duct after flexible connection (suction) 

 
2. Test readings: 

 
a. Horizontal, velocity and displacement 
b. Vertical, velocity and displacement 
c. Axial, velocity and displacement 
d. Normally acceptable readings, velocity and acceleration 
e. Unusual conditions at time of test 
f. Vibration source (when non-complying) 

 
O. Instrument Calibration Reports: 
 

1. Report Data: 
 

a. Instrument type and make. 
b. Serial number. 
c. Application. 
d. Dates of use. 
e. Dates of calibration. 

END OF SECTION 
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SECTION 23 07 19 - HVAC PIPING INSULATION 
 
GENERALCONDITIONS OF THE CONTRACT AND DIVISION 1, as applicable, apply to this Section. 

PART 1  - GENERAL 

1.1 SUMMARY 

A. Section Includes:  Pipe Insulation  

1.2 SYSTEM DESCRIPTION 

A. Design Requirements: Provide pipe insulation systems which have been manufactured, 
fabricated and installed to meet the current International Energy Conservation Code and 
all local amendments and criteria specified herein. 

B. Performance Requirements: Provide pipe insulation systems which have been 
manufactured, fabricated and installed to meet the following criteria: 

 
1. NFPA 90A Installation of Air Conditioning and Ventilation Systems. 

1.3 SUBMITTALS 
 
A. Provide line-by-line specification review annotated to certify compliance or deviation. 

 
B. When manufacturer's cut sheets apply to a product series rather than a specific product, 

clearly indicate applicable data by highlighting or by other means. Clearly reference 
covered specification and drawing on each submittal. General catalogs shall not be 
accepted as cut sheets to fulfill submittal requirements. Select and show specific 
pertinent performance data and quantities appropriate to scope of work. 

C. Product Data:  For each type of product indicated.  Include thermal conductivity, water-
vapor permeance thickness, and jackets (both factory and field applied if any). 

 
1. Shop Drawings:  Include plans, elevations, sections, details, and attachments to 

other work. 
 
a. Detail application of protective shields, saddles, and inserts at hangers 

for each type of insulation and hanger. 
 

b. Detail attachment and covering of heat tracing inside insulation. 
 

c. Detail insulation application at pipe expansion joints for each type of 
insulation. 
 

d. Detail insulation application at elbows, fittings, flanges, valves, and 
specialties for each type of insulation. 
 

e. Detail removable insulation at piping specialties. 
 

f. Detail application of field-applied jackets. 
 

g. Detail application at linkages of control devices. 
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1.4 QUALITY ASSURANCE  

A. Installation Qualifications: Utilize an installer having demonstrated (5) five years 
experience on projects of similar size and complexity. 

B. Condensation on any insulated piping system is not acceptable.  Replace insulation 
damaged by condensation at no additional cost. 

C. All materials shall conform to Composite Surface Burning Characteristics (UL 723, ASTM 
E84):   
 
1. Flamespread: 25 

 
2. Smoke developed: 50 

D. All materials shall have U.L. label. 

1.5 SCHEDULING 

A. Schedule insulation application after pressure testing systems and, where required, after 
installing and testing heat tracing.  Insulation application may begin on segments that 
have satisfactory test results. 

B. Complete installation and concealment of plastic materials as rapidly as possible in each 
area of construction. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Delivery: Deliver insulation materials in manufacturer’s original, unopened, undamaged 
containers with identification labels intact 

B. Contractor shall adequately protect insulation from damage after delivery to the project. 
Materials shall be completely covered and secured with heavy tarpaulins, drop cloths or 
other protective coverings as required to protect from inclement weather, moisture, 
chemicals, construction traffic, plaster, paint, mortar and/or dirt. Do not cover with plastic 
materials and trap condensate and cause corrosion. Protective covering is in addition to 
the manufacturer’s original factory packaging. Original factory packaging shall not be 
deemed as acceptable protection of equipment.  

C. Do not deliver materials to the project site until progress of construction has reached the 
stage where equipment is actually needed or until building is closed in enough to protect 
the equipment from weather. Equipment allowed to stand in the weather will be rejected, 
and the contractor is obligated to furnish new equipment of like kind at no additional cost 
to the Owner. Limit shipment of bulk and multi-use materials to quantities needed for 
immediate installation. 

PART 2 - PRODUCTS 

2.1 ACCEPTABLE MANUFACTURERS 

A. Glass Fiber Pipe Insulation: 
 

1. Johns Manville 
2. Owens Corning 
3. Knauf 
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4. Certainteed 

B. Cellular Glass Insulation: 
 

1. Pittsburg Corning 
2. Cell-U-Foam 

C. Phenolic Foam Insulation 
 

1. Resolco 
2. Koolphen® K 

D. Aluminum Jacketing: 
 

1. Childers 
2. Pabco 
3. RPR 

E. Fiberglass Reinforcing Cloth Mesh: 
 

1. Perma Glass Mesh 
2. Alpha Glass Mesh 
3. Childers Chil-Glas 
4. Vimasco 

F. Mastics and Adhesives  
 

1. Childers 
2. Foster 
3. Vimasco 

2.2 FIBERGLASS PIPE INSULATION 

A. High density factory molded fiberglass insulation with factory applied, all service, and 
reinforced vapor retarder jacket.  Provide with a factory applied pressure sensitive tape 
closure system and matching butt strips.  Provide thickness scheduled.  

 
1. Thermal conductivity “k” of 0.23 of Btu-in / hr-sq.ft. degree F at 75 degree mean 

temperature. 
 

2. Maximum jacket permeance shall be 0.02. 

2.3 CELLULAR GLASS INSULATION  

A.  Rigid factory fabricated closed-cell pipe insulation: 
 

1. Thermal conductivity “k” of 0.32 Btuh-in / hr-sq.ft. degree F at 75 degree mean 
temperature. 

2. Density shall be an average of 8 lb/cu.ft. 
3. Maximum jacket permeance shall be 0.02. 
4. Compressive strength of 100 psi. 

 
2.4 PHENOLIC FOAM INSULATION 
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A. Rigid factory molded phenolic foam insulation with factory applied, all service, and 
reinforced vapor retarder jacket.  Provide with a factory applied pressure sensitive tape 
closure system and matching butt strips.  Provide thickness scheduled.  

 
1. Thermal conductivity “k” of 0.15 btu-in / hr-sq.ft. degree F at 75° degree mean 

temperature. 
2. Maximum jacket permeance shall be 0.02. 
3. Compressive strength of 100 psi 

2.5 ALUMINUM JACKET  

A. Jacket for piping shall be 0.016 inch thick type 3105 aluminum with factory applied one 
mil polykraft moisture barrier. 

B. Fitting covers shall be factory made 0.024 inch type 1100 aluminum to match pipe 
covering.   

PART 3 -EXECUTION  

3.1 SITE INSPECTION 

A. Before starting work under this section, carefully inspect the site and installed work of 
other trades and verify that such work is complete to the point where installation of 
materials and accessories under this section can begin. 

B. Verify that all materials and accessories can be installed in accordance with project 
drawings and specifications and material manufacturer’s recommendations. 

3.2 PREPARATION 

A. Ensure that all pipe and fitting surfaces over which insulation is to be installed are clean 
and dry. 

B. Ensure that insulation is clean, dry and in good mechanical condition with all factory-
applied vapor or weather barriers intact and undamaged.  Wet, dirty, or damaged 
insulation shall not be acceptable for installation. 

C. Ensure that pressure testing of piping and fittings has been completed prior to installing 
insulation.  

3.3 INSTALLATION 

A. Install all insulation materials and accessories in accordance with manufacturer’s 
published instructions and recognized industry practices to ensure that it will serve its 
intended purpose. 

B. Install insulation on piping subsequent to installation of heat tracing, painting, and 
acceptance tests. 

C. Install insulation materials with smooth and even surfaces. Insulate each continuous run 
of piping with full-length units of insulation, with single cut piece to complete run.  Do not 
use cut pieces or scraps abutting each other.  Butt insulation joints firmly to ensure 
complete, tight fit over all piping surfaces. 
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D. Maintain the integrity of factory-applied vapor barrier jacketing on all pipe insulation, 
protecting it against puncture, tears or other damage. All staples used on cold pipe 
insulation shall be coated with suitable sealant to maintain vapor barrier integrity. 

E. Apply insulation materials, accessories, and finishes according to the manufacturer's 
written instructions; with smooth, straight, and even surfaces; free of voids throughout the 
length of piping, including fittings, valves, and specialties. 

F. Refer to schedules at the end of this Section for materials, forms, jackets, and 
thicknesses required for each piping system. 

G. Use accessories compatible with insulation materials and suitable for the service.  Use 
accessories that do not corrode, soften, or otherwise attack insulation or jacket in either 
wet or dry state. 

H. Apply insulation with longitudinal seams at top and bottom of horizontal pipe runs. 

I. Apply multiple layers of insulation with longitudinal and end seams staggered. 

J. Do not weld brackets, clips, or other attachment devices to piping, fittings, and 
specialties. 

K. Seal joints and seams with vapor-retarder mastic on insulation indicated to receive a 
vapor retarder. 

L. Keep insulation materials dry during application and finishing. 

M. Apply insulation with tight longitudinal seams and end joints.  Bond seams and joints with 
adhesive recommended by the insulation material manufacturer. 

N. Apply insulation with the least number of joints practical. 

O. Apply insulation over fittings, valves, and specialties, with continuous thermal and vapor-
retarder integrity, unless otherwise indicated.  Refer to special instructions for applying 
insulation over fittings, valves, and specialties. 

P. Hangers and Anchors:  Where vapor retarder is indicated, seal penetrations in insulation 
at hangers, supports, anchors, and other projections with vapor-retarder mastic. 

Q. Apply insulation continuously through hangers and around anchor attachments. 

R. For insulation application where vapor retarder are indicated, extend insulation on anchor 
legs at least 12 inches from point of attachment to pipe and taper insulation ends.  Seal 
tapered ends with a compound recommended by the insulation material manufacturer to 
maintain vapor retarder. 

S. Install insert materials and apply insulation to tightly join the insert.  Seal insulation to 
insulation inserts with adhesive or sealing compound recommended by the insulation 
material manufacturer. 

T. Cover inserts with jacket material matching adjacent pipe insulation.  Install shields over 
jacket, arranged to protect the jacket from tear or puncture by the hanger, support, and 
shield. 
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U. Insulation Terminations:  For insulation application where vapor retarder is indicated, 
taper insulation ends.  Seal tapered ends with a compound recommended by the 
insulation material manufacturer to maintain vapor retarder. 

V. Apply adhesives and mastics at the manufacturer's recommended coverage rate. 

W. Apply insulation with integral jackets as follows: 
 
1. Pull jacket tight and smooth. 
 
2. Circumferential Joints:  Cover with 3-inch- wide strips, of same material as 

insulation jacket.  Secure strips with adhesive and outward clinching staples 
along both edges of strip and spaced 4 inches o.c. 

 
3. Longitudinal Seams:  Overlap jacket seams at least 1-1/2 inches.  Apply 

insulation with longitudinal seams at bottom of pipe.  Clean and dry surface to 
receive self-sealing lap.  Staple laps with outward clinching staples along edge at 
4 inches o.c. 

 
a. Exception:  Do not staple longitudinal laps on insulation having a vapor 

retarder 
 

4. Vapor-Retarder Mastics:  Where vapor retarder are indicated, apply mastic on 
seams and joints and at ends adjacent to flanges, unions, valves, and fittings, at 
penetrations in jackets for thermometers and pressure gages, fill and seal voids 
with vapor-retarder mastic. 

 
5. Roof Penetrations:  Apply insulation for interior applications to a point even with 

top of roof flashing. 
 

b. Seal penetrations with vapor-retarder mastic 
 

c. Apply insulation for exterior applications tightly joined to interior 
insulation ends. 
 

d. Extend metal jacket of exterior insulation outside roof flashing at least 2 
inches below top of roof flashing. 
 

e. Seal metal jacket to roof flashing with vapor-retarder mastic. 
 

6. Exterior Wall Penetrations:  For penetrations of below-grade exterior walls, 
terminate insulation flush with mechanical sleeve seal.  Seal terminations with 
vapor-retarder mastic. 

 
7. Interior Wall and Partition Penetrations:  Apply insulation continuously through 

walls and floors. 
 
8. Fire-Rated Wall and Partition Penetrations:  Apply insulation continuously 

through penetrations of fire-rated walls and partitions. 
 

a. Fire stopping and fire-resistive joint sealers are specified in Division 7. 
 

9. Floor Penetrations:  Apply insulation continuously through floor assembly. 
 

a. For insulation with vapor retarder, seal insulation with vapor-retarder 
mastic where floor supports penetrate vapor retarder.     
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X. Insulation Installation of Straight Pipes and Tubes: 
 

1. Secure each layer of preformed pipe insulation to pipe with wire, tape, or bands 
without deforming insulation materials. 

 
2. Where vapor retarders are indicated, seal longitudinal seams and end joints with 

vapor-retarder mastic.  Apply vapor retarder to ends of insulation at intervals of 
15 feet to form a vapor stop between pipe insulation segments. 

 
3. For insulation with factory-applied jackets without integral vapor retarder, secure 

laps with outward clinched staples at 6 inches o.c. 
 
4. For insulation with factory-applied jackets with vapor retarders, do not staple 

longitudinal tabs but secure tabs with additional adhesive as recommended by 
the insulation material manufacturer and seal with vapor-retarder mastic. 

Y. Insulation Installation on Pipe Flanges: 
 

1. Apply preformed cellular-glass pipe insulation to outer diameter of pipe flange. 
 
2. Make width of insulation segment the same as overall width of the flange and 

bolts, plus twice the thickness of the pipe insulation. 
 
3. Fill voids between inner circumference of flange insulation and outer 

circumference of adjacent straight pipe segments with cellular-glass block 
insulation. 

 
4. Install jacket material with manufacturers recommended adhesive, overlapping 

seams at least 1 inch, and seal joints with vapor-retarder mastic. 

Z. Insulation Installation on Pipe Fittings and Elbows: 
 

1. Install preformed sections of molded cellular-glass insulation and match thickness to 
that of adjoining pipe. Fittings and fabricated segments shall be securely held in 
place with ½ inch x 0.20 inch type 3105 aluminum bands. 

 
a. After segments have been banded, apply a tack coat of insulating mastic 

to the insulated fitting to produce a smooth surface. 
 

b. After mastic is dry, apply a second coat of vapor barrier mastic.  Neatly 
embed with 10 x 10 fiberglass cloth into the tack coat.  
 

c. Overlap mastic and fiberglass cloth by 2 inches on adjoining sections of 
pipe insulation. 

AA. Insulation Installation on Valves: 
 

1. Install preformed two piece factory molded cellular-glass insulation to valve body; 
match adjoining pipe insulation thickness. Arrange insulation to permit access to 
packing and to allow valve operation without disturbing insulation. Install 
insulation to flanges as specified for flange insulation application. 

 
a. After segments have been banded, apply a tack coat of insulating mastic 

to the insulated fitting to produce a smooth surface. 
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b. After mastic is dry, apply a second coat of vapor barrier mastic.  Neatly 
embed with 10 x 10 fiberglass cloth into the tack coat.  
 

c. Overlap mastic and fiberglass cloth by 2 inches on adjoining sections of 
pipe insulation. 

 
 

BB. PVC Cover: 
 

1. Provide factory molded covers for all fittings, elbows and flanges. 
 
3.4 FIELD-APPLIED JACKET APPLICATION 
 

A. Apply glass-cloth jacket, where indicated, directly over bare insulation or insulation with 
factory-applied jackets. 

 
a. Apply jacket smooth and tight to surface with 2-inch overlap at seams 

and joints. 
 

b. Embed 10 x 10 fiberglass cloth between two 0.062 inch thick coats of 
jacket manufacturer's recommended adhesive. 
 

c. Completely encapsulate insulation with jacket, leaving no exposed raw 
insulation. 

B. Apply foil and paper jackets where indicated. 
 

a. Draw jacket material smooth and tight. 
 

b. Apply lap or joint strips with the same material as jacket. 
 

c. Secure jacket to insulation with manufacturer's recommended adhesive. 
 

d. Apply jackets with 1-1/2-inch laps at longitudinal seams and 3-inch- wide 
joint strips at end joints.  Where vapor retarder is indicated, seal 
longitudinal seams and end joints with vapor-retarder mastic.  Apply 
vapor retarder mastic to ends of insulation at intervals of 15 feet to form 
a vapor stop between pipe insulation segments. 
 

e. Seal openings, punctures, and breaks in vapor-retarder jackets and 
exposed insulation with vapor-retarder mastic. 

 
3.5 CHILLED WATER, HOT WATER, CONDENSATE DRAIN AND MISCELLANEOUS PIPING 

SYSTEMS 

A. Location:  Indoor, conditioned spaces - return air plenums, air handling unit rooms 

B. Insulation Type:  
 

1. Heating Water and Condensate Piping: Fiberglass 
 

2. Chilled Water Piping: Phenolic Foam 

C. Support Inserts:  At each support point, install a hard section of cellular glass (two halves) 
around entire circumference of piping, same thickness as adjacent insulation, to prevent 
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compression at support bearing area. Sealed and finished to match the adjoining 
insulation.  Cellular glass length shall overhang a minimum of 2” on both sides of the 
saddle. Refer to 3.5; E for saddle length requirements. 

D. Provide formed 16 ga. galvanized sheet-metal saddles with flared edges for protection of 
vapor retarder jacket and insulation. Saddles shall be short ribbed to secure saddle inside 
hanger, and prevention of saddle movement. Pipe saddles shall be secured on both ends 
with aluminum banding with a thickness of 0.20, ¾” width and joined with ¾” aluminum 
wing seals. 

E. Provide formed 16 ga. galvanized sheet-metal saddles as follows:  
 

3. Insert and saddle lengths: 
 

a. 1-1/2 inch through 2-1/2 inch pipe - 10 inches Long 
b. 3 inch through 6 inch pipe - 12 inches Long 
c. 8 inch through 10 inch pipe - 16 inch Long 
d. 12 inches and larger pipe - 22 inches Long  

F. Installation on Piping: All piping must be clean and dry at time of installation.  Seal laps 
on jacket with adhesive.  Provide 3 inch butt strips at each joint between sections and 
seal with adhesive.   

G. Provide vapor retarder on all cold water piping.  Install a sealed vapor stop every 15 feet. 

3.6 CHILLED WATER, HOT WATER, CONDENSATION DRAIN AND MISCELLANEOUS PIPING 
SYSTEMS 

A. Location: Outdoor, un-conditioned spaces (non-return air plenums) and ventilated 
spaces. Shall include but not limited to: boiler rooms, non-return air plenum mechanical 
rooms, chiller rooms, and pump rooms. 

B. Insulation Type:  
 

1. Condensate Piping: Fiberglass 
 

2. Chilled Water and Heating Water Piping: Phenolic Foam  

C. Cellular Glass Installation: 
 
1. The insulation shall be applied to piping with all joints tightly butted.  Joints may 

be rubbed slightly to achieve a tight fit.  Seal all joints full depth with sealant.  
Insulation shall be secured with strips of fiber reinforced tape on 12 inch centers. 
The tape strips shall overlap by 50 percent. 

 
2. Apply asphalt mastic and 6 x 6 mesh fabric in accordance with manufacturer’s 

recommended procedures. 
 
3. Aluminum jacketing shall be applied over the vapor retarder mastic with all laps 

positioned to shed water.  All laps should overlap a minimum of 2 inches.  Bands 
shall be spaced no greater than 12 inches on center.  

 
4. After asphalt mastic application, fittings shall be covered with prefabricated metal 

fitting covers supplied by aluminum jacketing supplier.   
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D. Support Inserts:  At each support point, install a hard section of cellular glass (two halves) 
around entire circumference of piping, same thickness as adjacent insulation, to prevent 
compression at support bearing area. Sealed and finished to match the adjoining 
insulation.   

E. Provide formed 14 ga. galvanized sheet-metal saddles with flared edges for protection of 
vapor retarder jacket and insulation. Saddles shall be short ribbed to secure saddle inside 
hanger, and prevention of saddle movement. Pipe saddles shall be secured on both ends 
with aluminum banding with a thickness of 0.20, ¾” width and joined with ¾” aluminum 
wing seals. 

F. Provide formed 14 ga. galvanized sheet-metal saddles as follows:  

 
1. Insert and saddle lengths: 
 

a. 1-1/2 inch through 2-1/2 inch pipe - 10 inches Long 
b. 3 inch through 6 inch pipe - 12 inches Long 
c. 8 inch through 10 inch pipe - 16 inch Long 
d. 12 inches and larger pipe - 22 inches Long  

G. Installation on Piping: All piping must be clean and dry at time of installation.  Seal laps 
on jacket with adhesive and vapor retarder mastic.  Provide 3 inch butt strips at each joint 
between sections and seal with adhesive.   

H. Provide vapor retarder on all cold water piping.  Install a sealed vapor stop every 15 feet. 

3.7 ALUMINUM JACKET  

A. Install insulating materials per manufacturer’s recommendations. 

B. Install aluminum jacketing per manufacturer’s recommendations. 

C. Apply aluminum jacketing by lapping and sealing with caulking mastic and strapping with 
1/2 inch x 0.20 inch Type 3105 aluminum bands on 12 inch centers. 

D. Use screws on vertical lines at circumferential joints.  Space screws a maximum of 6 
inches apart with a minimum of two screws per joint. 

E. Lap joints against weather so that water will run off lower edge. 

F. Use caulking mastic to seal circumferential laps on horizontal lines, longitudinal laps on 
vertical lines, and lap formed where aluminum jacketing meets mastic.  Also seal any 
screws in jacketing.  

G. Prevent corrosion-causing galvanic action by ensuring that aluminum jacketing does not 
come in direct contact with other metals. 

H. Waterproof valve, flange, and fitting covers and irregular shapes with mastic. 

I. Paint mastic with one coat of aluminum paint. Paint exposed metal parts (i.e., uninsulated 
valves, flanges, and fittings) with one coat of aluminum paint.  

J. Pipe exposed in mechanical rooms and finished spaces less than 10 feet above finished 
floor shall have specified aluminum jacket for protection. 
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K. All exterior pipes shall have specified aluminum jacket for protection. 

3.8 PROTECTION 

A. Replace damaged aluminum jacketing and insulation, including insulation with vapor 
barrier damage and moisture-saturated insulation. 

B. The insulation contractor shall advise the general and / or the mechanical contractor as to 
requirements for protection of the insulation work during the remainder of the construction 
period, to avoid damage and deterioration of the finished insulation work. 

3.9 INSULATION SCHEDULE  

A. Chilled water piping located within condition spaces. 
 
1.   Insulation thickness (Phenolic Foam): 
 

a. 1-1/2” thick insulation for:  ½” through 4” pipe 
b. 2” thick insulation for:  5” and larger pipe 

B. Chilled water and hot water piping located in un-conditioned or un-ventilated spaces and 
outdoors. 

 
1. Insulation thickness (Phenolic Foam): 
 

a. 1-1/2” thick insulation for:  ½” through 4” pipe 
b. 2” thick insulation for:  5” and larger pipe 

C. Hot water piping located within conditioned spaces 
 

1. Insulation thickness: (Fiberglass): 
 

a. 1” thick insulation for:  ½” through 1-1/2” pipe 
b. 2” thick insulation for:  2” and larger pipe 

 
D. Cold Condensate Drain Lines 
 
 1. Insulation thickness: (Fiberglass): 
 
  a. 1” thick insulation for all pipe sizes and locations 

 
 

END OF SECTION 
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SECTION 23 08 00 - COMMISSIONING OF HVAC 

 
PART 1 - GENERAL 

 
1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section. 
 

1.2 SUMMARY 

A. Section includes commissioning process requirements for HVAC&R systems, assemblies, and 
equipment. 

B. Related Sections: 

1. Section 019113 "General Commissioning Requirements" for general commissioning 
process requirements. 

C. Commissioning (CxA) contractor shall bid work specified under this section direct to Owner. 

CxA contractor shall not be hired by general contractor or any sub-contractor. 
 

1.3 DEFINITIONS 

A. Commissioning Plan: A document that outlines the organization, schedule, allocation of 
resources, and documentation requirements of the commissioning process. 

B. CxA:  Commissioning Authority. 

C. HVAC&R:  Heating, Ventilating, Air Conditioning, and Refrigeration. 

D. Systems, Subsystems, Equipment, and Components:  Where these terms are used together or 
separately, they shall mean "as-built" systems, subsystems, equipment, and components. 
 

1.4 INFORMATIONAL SUBMITTALS 

A. Certificates of readiness. 

B. Certificates of completion of installation, prestart, and startup activities. 
 

1.5 ALLOWANCES 

A. Labor, instrumentation, tools, and equipment costs for technicians for the performance of 
commissioning testing are covered by the "Schedule of Allowances" Article in Section 012100 
"Allowances." 
 

1.6 UNIT PRICES 

A. Commissioning testing allowance may be adjusted up or down by the "List of Unit Prices" Article 
in Section 012200 "Unit Prices" when actual man-hours are computed at the end of 
commissioning testing. 
 

1.7 CONTRACTOR'S RESPONSIBILITIES 

A. Perform commissioning tests at the direction of the CxA. 
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B. Attend construction phase controls coordination meeting. 

C. Attend testing, adjusting, and balancing review and coordination meeting. 

D. Participate in HVAC&R systems, assemblies, equipment, and component maintenance 
orientation and inspection as directed by the CxA. 

E. Provide information requested by the CxA for final commissioning documentation. 

F. Provide measuring instruments and logging devices to record test data, and provide data 
acquisition equipment to record data for the complete range of testing for the required test 
period. 
 

1.8 CxA'S RESPONSIBILITIES 

A. Provide Project-specific construction checklists and commissioning process test procedures for 
actual HVAC&R systems, assemblies, equipment, and components to be furnished and 
installed as part of the construction contract. 

B. Direct commissioning testing. 

C. Verify testing, adjusting, and balancing of Work are complete. 

D. Provide test data, inspection reports, and certificates in Systems Manual. 
 

1.9 COMMISSIONING DOCUMENTATION 

A. Provide the following information to the CxA for inclusion in the commissioning plan: 
 
1. Plan for delivery and review of submittals, systems manuals, and other documents and 

reports. 
 

2. Identification of installed systems, assemblies, equipment, and components including 
design changes that occurred during the construction phase. 

 
3. Process and schedule for completing construction checklists and manufacturer's prestart 

and startup checklists for HVAC&R systems, assemblies, equipment, and components to 
be verified and tested. 

 
4. Certificate of completion certifying that installation, prestart checks, and startup 

procedures have been completed. 
 

5. Certificate of readiness certifying that HVAC&R systems, subsystems, equipment, and 
associated controls are ready for testing. 

 
6. Test and inspection reports and certificates. 

 
7. Corrective action documents. 

 
8. Verification of testing, adjusting, and balancing reports. 
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PART 2 - PRODUCTS (Not Used) 

 
PART 3 - EXECUTION 

 
3.1 TESTING PREPARATION 

A. Certify that HVAC&R systems, subsystems, and equipment have been installed, calibrated, and 
started and are operating according to the Contract Documents. 

B. Certify that HVAC&R instrumentation and control systems have been completed and calibrated, 
that they are operating according to the Contract Documents, and that pretest set points have 
been recorded. 

C. Certify that testing, adjusting, and balancing procedures have been completed and that testing, 
adjusting, and balancing reports have been submitted, discrepancies corrected, and corrective 
work approved. 

D. Set systems, subsystems, and equipment into operating mode to be tested (e.g., normal 
shutdown, normal auto position, normal manual position, unoccupied cycle, emergency power, 
and alarm conditions). 

E. Inspect and verify the position of each device and interlock identified on checklists. 

F. Check safety cutouts, alarms, and interlocks with smoke control and life-safety systems during 
each mode of operation. 

G. Testing Instrumentation: Install measuring instruments and logging devices to record test data 
as directed by the CxA. 
 

3.2 TESTING AND BALANCING VERIFICATION 

A. Prior to performance of testing and balancing Work, provide copies of reports, sample forms, 
checklists, and certificates to the CxA. 

B. Notify the CxA at least [10] days in advance of testing and balancing Work, and provide access 
for the CxA to witness testing and balancing Work. 

C. Provide technicians, instrumentation, and tools to verify testing and balancing of HVAC&R 
systems at the direction of the CxA. 

1. The CxA will notify testing and balancing Contractor 10 days in advance of the date of 
field verification.  Notice will not include data points to be verified. 
 

2. The testing and balancing Contractor shall use the same instruments (by model and 
serial number) that were used when original data were collected. 

 
3. Failure of an item includes, other than sound, a deviation of more than 10 percent.  

Failure of more than 10 percent of selected items shall result in rejection of final testing, 
adjusting, and balancing report.  For sound pressure readings, a deviation of 3 dB shall 
result in rejection of final testing.  Variations in background noise must be considered. 
 

4. Remedy the deficiency and notify the CxA so verification of failed portions can be 
performed. 
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3.3 GENERAL TESTING REQUIREMENTS 

A. Provide technicians, instrumentation, and tools to perform commissioning test at the direction of 
the CxA. 

B. Scope of HVAC&R testing shall include entire HVAC&R installation, from central equipment for 
heat generation and refrigeration through distribution systems to each conditioned space.  
Testing shall include measuring capacities and effectiveness of operational and control 
functions. 

C. Test all operating modes, interlocks, control responses, and responses to abnormal or 
emergency conditions, and verify proper response of building automation system controllers 
and sensors. 

D. The CxA along with the HVAC&R Subcontractor, testing and balancing Contractor, and 
HVAC&R Instrumentation and Control Subcontractor shall prepare detailed testing plans, 
procedures, and checklists for HVAC&R systems, subsystems, and equipment. 

E. Tests will be performed using design conditions whenever possible. 

F. Simulated conditions may need to be imposed using an artificial load when it is not practical to 
test under design conditions.  Before simulating conditions, calibrate testing instruments.  
Provide equipment to simulate loads.  Set simulated conditions as directed by the CxA and 
document simulated conditions and methods of simulation.  After tests, return settings to normal 
operating conditions. 

G. The CxA may direct that set points be altered when simulating conditions is not practical. 

H. The CxA may direct that sensor values be altered with a signal generator when design or 
simulating conditions and altering set points are not practical. 

I. If tests cannot be completed because of a deficiency outside the scope of the HVAC&R system, 
document the deficiency and report it to the Owner.  After deficiencies are resolved, reschedule 
tests. 

J. If the testing plan indicates specific seasonal testing, complete appropriate initial performance 
tests and documentation and schedule seasonal tests. 
 

3.4 HVAC&R SYSTEMS, SUBSYSTEMS, AND EQUIPMENT TESTING PROCEDURES 

A. Boiler Testing and Acceptance Procedures: Testing requirements are specified in HVAC boiler 
Sections.  Provide submittals, test data, inspector record, and boiler certification to the CxA. 

B. HVAC&R Instrumentation and Control System Testing: Field testing plans and testing 
requirements are specified in Section 230993 "Sequence and Operations for HVAC Controls." 
Assist the CxA with preparation of testing plans. 

C. Pipe system cleaning, flushing, hydrostatic tests, and chemical treatment requirements are 
specified in HVAC piping Sections.  HVAC&R Subcontractor shall prepare a pipe system 
cleaning, flushing, and hydrostatic testing plan.  Provide cleaning, flushing, testing, and treating 
plan and final reports to the CxA.  Plan shall include the following: 

1. Sequence of testing and testing procedures for each section of pipe to be tested, 
identified by pipe zone or sector identification marker.  Markers shall be keyed to 
Drawings for each pipe sector, showing the physical location of each designated pipe test 
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section.  Drawings keyed to pipe zones or sectors shall be formatted to allow each 
section of piping to be physically located and identified when referred to in pipe system 
cleaning, flushing, hydrostatic testing, and chemical treatment plan. 
 

2. Description of equipment for flushing operations. 
 

3. Minimum flushing water velocity. 
 

4. Tracking checklist for managing and ensuring that all pipe sections have been cleaned, 
flushed, hydrostatically tested, and chemically treated. 

D. Energy Supply System Testing: Provide technicians, instrumentation, tools, and equipment to 
test performance of hot-water and solar systems and equipment at the direction of the CxA.  
The CxA shall determine the sequence of testing and testing procedures for each equipment 
item and pipe section to be tested. 

E. Refrigeration System Testing:  Provide technicians, instrumentation, tools, and equipment to 
test performance of chillers, cooling towers, refrigerant compressors and condensers, heat 
pumps, and other refrigeration systems.  The CxA shall determine the sequence of testing and 
testing procedures for each equipment item and pipe section to be tested. 

F. HVAC&R Distribution System Testing: Provide technicians, instrumentation, tools, and 
equipment to test performance of air, steam, and hydronic distribution systems; special exhaust; 
and other distribution systems, including HVAC&R terminal equipment and unitary equipment. 

G. Vibration and Sound Tests:  Provide technicians, instrumentation, tools, and equipment to test 
performance of vibration isolation and seismic controls. 

H. Refer to plans and specifications for HVAC system type. 

 
END OF SECTION 
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SECTION 23 21 13 - HYDRONIC 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. This Section includes pipe and fitting materials, joining methods, special-duty valves, and 
specialties for the following: 

1. Hot water heating piping. 
2. Chilled water piping. 
3. Condenser water piping. 
4. Make-up water piping. 
5. Condensate-drain piping. 
6. Blowdown drain piping. 
7. Air-vent piping. 

1.3 DEFINITIONS 

A. PTFE:  Polytetrafluoroethylene. 

1.4 PERFORMANCE REQUIREMENTS 

A. Hydronic piping components and installation shall be 150 PSI pressure class unless otherwise 
noted or required by project conditions. 

1.5 SYSTEM DESCRIPTION 

A. Where more than one piping system material is specified, provide compatible system 
components and joints. Provide flanges, union, and couplings at locations requiring servicing. 

B. Provide unions, flanges, and couplings downstream of valves and at equipment or apparatus 
connections. 

C. Provide non-conducting dielectric connections whenever jointing dissimilar metals in open 
systems. 

D. Do not use direct welded or threaded connections to valves, equipment or other apparatus. 

1.6 ACTION SUBMITTALS 

A. Provide line-by-line specification review annotated to certify compliance or deviation. 
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B. Product Data:  For each type of the following: 

1. Plastic pipe and fittings with solvent cement. 
 

2. RTRP and RTRF with adhesive. 
 

3. Pressure-seal fittings. 

C. Shop Drawings:  Detail, at 1/4 scale, the piping layout, fabrication of pipe anchors, hangers, 
supports for multiple pipes, alignment guides, expansion joints and loops, and attachments of 
the same to the building structure.  Detail location of anchors, alignment guides, and expansion 
joints and loops. The Pipe shop drawings shall be superimposed on the architectural 
backgrounds. 

 
1.7 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For Installer. 

B. Field quality-control test reports. 

C. Product Data: Submit data on pipe materials and fittings. Submit manufacturers catalog 
information. 

D. Design Data: Indicate pipe sizes. Indicate pipe sizing methods. Indicate calculations used.  

E. Test Reports: Indicate results of refrigerant leak test and acid test. 

F. Welders’ Certificate: Include welders’ certification of compliance with ASME Section IX. 

1.8 QUALITY ASSURANCE 

A. All pipe and accessories shall be of United States domestic manufacture. 

B. Installer Qualifications: 

1. Installers of Pressure-Sealed Joints:  Installers shall be certified by the pressure-seal joint 
manufacturer as having been trained and qualified to join piping with pressure-seal pipe 
couplings and fittings. 

C. Steel Support Welding:  Qualify processes and operators according to AWS D1.1/D1.1M, 
"Structural Welding Code - Steel." 

D. Welding:  Qualify processes and operators according to ASME Boiler and Pressure Vessel 
Code:  Section IX. 

1. Comply with provisions in ASME B31 Series, "Code for Pressure Piping." 
 

2. Certify that each welder has passed AWS qualification tests for welding processes 
involved and that certification is current. 

E. ASME Compliance:  Comply with ASME B31.9, "Building Services Piping," for materials, 
products, and installation.  Safety valves and pressure vessels shall bear the appropriate ASME 
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label.  Fabricate and stamp air separators and expansion tanks to comply with ASME Boiler and 
Pressure Vessel Code:  Section VIII, Division 1. 

F. Perform Work in accordance with ASME B31.5 code for installation of piping systems and 
ASME Section IX for welding materials and procedures. 

G. Maintain one copy of each document on site. 

H. Design piping systems under direct supervision of Professional Engineer experienced in design 
of this Work and licensed at Project location. 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. In accordance with Division 1 - General Requirements. 

B. Furnish temporary end caps and closures on piping and fittings. Maintain in place until 
installation. 

C. Protect piping from entry of foreign materials by temporary covers, completing sections of the 
work, and isolating parts of completed system Protect. 

D. Contractor shall adequately protect piping from damage after delivery to the project. Piping shall 
be completely covered and secured with heavy tarpaulins, drop cloths or other protective 
coverings as required to protect from inclement weather, moisture, chemicals, construction 
traffic, plaster, paint, mortar and/or dirt. Do not cover with plastic materials and trap condensate 
and cause corrosion. Protective covering is in addition to the manufacturer’s original factory 
packaging. Original factory packaging shall not be deemed as acceptable protection of 
equipment.  

E. Do not deliver piping to the project site until progress of construction has reached the stage 
where piping is actually needed or until building is closed in enough to protect the equipment 
from weather. Equipment allowed to stand in the weather will be rejected, and the contractor is 
obligated to furnish new equipment of like kind at no additional cost to the Owner. Limit 
shipment of bulk and multi-use materials to quantities needed for immediate installation. 

1.10 WELDING 

A. Welding Procedures:  Conform to latest recommendations of American Welding Society and 
Code for Pressure Piping, ANSI B31.1, and current edition. Welding and stress relieving 
procedures shall conform to Appendix, Section VI, and “Standard Qualifications for Welding 
Procedures, Welders and Welding Operators." 

B. Locations for Welding: Welding shall not be permitted within occupied area of the building.  
When the building or a portion of the building is in use as a permanent occupancy welding shall 
be permitted only in areas physically separated from occupied spaces by fire rated or non-
combustible walls to deck or on completely gutted and unoccupied floors. 

C. Fire Protection and Smoke Venting:  The Contractor shall provide all manpower and equipment 
required to protect the building structure and site occupants, other Contractors, etc., from 
hazards and to remove welding fumes from the building conform to the latest requirements of 
NFPA 51B. 



LEAF Engineers Hydronic Piping Replacement 

LEAF Engineers Project No. 230030 ACD Palo Alto College 

 
 

 
HYDRONIC PIPING 

23 21 13  

PART 2 - PRODUCTS 

2.1 COPPER TUBE AND FITTINGS 

A. Drawn-Temper Copper Tubing: ASTM B 88, Type K (ASTM B 88M, Type B). 

B. Wrought-Copper Fittings:  ASME B16.22. 
 

1. Housing:  Ductile Iron. 
2. Gasket:  EPDM, Grade EHP 
3. Pipe Sizes 2” and larger 
4. Tools:  Manufacturer's grooving tools. 
5. Minimum 300-psig working-pressure rating at 250 deg F. 

C. Copper or Bronze Pressure-Seal Fittings: 

1. Housing:  Copper. 
2. O-Rings and Pipe Stops:  EPDM. 
3. Pipe Sizes 2” and down 
4. Tools:  Manufacturer's special tools. 
5. Minimum 200-psig (1379-kPa) working-pressure rating at 250 deg F. 

D. Wrought-Copper Unions:  ASME B16.22. 

2.2 STEEL PIPE AND FITTINGS 

A. Steel Pipe: ASTM A53 Electric Resistance Weld (ERW), Type E, Grade B, Schedule 40 black 
steel with plain ends; application as indicated in Part 3 "Piping Applications" Article. 

B. Cast-Iron Threaded Fittings:  ASME B16.4; Classes 125. 

C. Malleable-Iron Threaded Fittings:  ASME B16.3, Classes 150. 

D. Malleable-Iron Unions:  ASME B16.39; Classes 150. 

E. Cast-Iron Pipe Flanges and Flanged Fittings:  ASME B16.1, Classes 250. 

F. Wrought-Steel Fittings:  ASTM A 234/A 234M, wall thickness to match adjoining pipe. 

G. Wrought Cast- and Forged-Steel Flanges and Flanged Fittings:  ASME B16.5, including bolts, 
nuts, and gaskets of the following material group, end connections, and facings: 

1. Material Group:  1.1. 
2. End Connections:  Butt welding. 
3. Facings:  Raised face. 

H. Steel Pipe Nipples:  ASTM A 733, made of same materials and wall thicknesses as pipe in 
which they are installed. 
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2.3 PLASTIC PIPE AND FITTINGS 

A. CPVC Plastic Pipe:  ASTM F 441/F 441M, Schedule 80, plain ends as indicated in Part 3 
"Piping Applications" Article. 

B. CPVC Plastic Pipe Fittings:  Socket-type pipe fittings; ASTM F 439 for Schedule 80 pipe. 

C. PVC Plastic Pipe:  ASTM D 1785, Schedule 80, plain ends as indicated in Part 3 "Piping 
Applications" Article. 

D. PVC Plastic Pipe Fittings:  Socket-type pipe fitting; ASTM D 2467 for Schedule 80 pipe. 

2.4 JOINING MATERIALS 

A. Pipe-Flange Gasket Materials:  Suitable for chemical and thermal conditions of piping system 
contents. 

1. ASME B16.21, nonmetallic, flat, asbestos free, 1/8-inch maximum thickness unless 
thickness or specific material is indicated. 

a. Full-Face Type:  For flat-face, Class 125, cast-iron and cast-bronze flanges. 
b. Narrow-Face Type:  For raised-face, Class 250, cast-iron and steel flanges. 

B. Flange Bolts and Nuts:  ASME B18.2.1, carbon steel, unless otherwise indicated. 

C. Plastic, Pipe-Flange Gasket, Bolts, and Nuts: Type and material recommended by piping 
system manufacturer, unless otherwise indicated. 

D. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux according to 
ASTM B 813. 

E. Brazing Filler Metals:  AWS A5.8, BCuP Series, copper-phosphorus alloys for joining copper 
with copper; or BAg-1, silver alloy for joining copper with bronze or steel. 

F. Welding Filler Metals:  Comply with AWS D10.12/D10.12M for welding materials appropriate for 
wall thickness and chemical analysis of steel pipe being welded. 

G. Solvent Cements for Joining Plastic Piping: 

1. CPVC Piping:  ASTM F 493. 
 
a. CPVC solvent cement shall have a VOC content of 490 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 
 

b. 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). 
 

c. Solvent cement and 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." 

2. PVC Piping:  ASTM D 2564.  Include primer according to ASTM F 656. 
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a. 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). 
 

b. 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). 
 

c. Solvent cement and 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." 

H. Gasket Material:  Thickness, material, and type suitable for fluid to be handled and working 
temperatures and pressures. 

2.5 TRANSITION FITTINGS 

A. Plastic-to-Metal Transition Fittings: 
 

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

a. Charlotte Pipe and Foundry Company. 
b. IPEX Inc. 
c. KBi. 

2.  CPVC one-piece fitting with one threaded brass or copper insert and one Schedule 80 
solvent-cement-joint end. 

B. Plastic-to-Metal Transition Unions: 
 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 

a. Charlotte Pipe and Foundry Company. 
b. IPEX Inc. 
c. KBi. 
d. NIBCO INC. 

2. MSS SP-107, CPVC union.  Include brass or copper end, Schedule 80 solvent-cement-
joint end, rubber gasket, and threaded union. 

2.6 DIELECTRIC FITTINGS 

A. General Requirements: Assembly of copper alloy and ferrous materials with separating 
nonconductive insulating material.  Include end connections compatible with pipes to be joined. 

B. Dielectric Unions: 
 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 

a. Capitol Manufacturing Company. 
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b. Central Plastics Company. 
c. Hart Industries International, Inc. 
d. Jomar International Ltd. 
e. Matco-Norca, Inc. 
f. McDonald, A. Y. Mfg. Co. 
g. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 
h. Wilkins; a Zurn company. 

2. Description: 

a. Standard:  ASSE 1079. 
b. Pressure Rating: 150 psig minimum at 180 deg F. 
c. End Connections:  Solder-joint copper alloy and threaded ferrous. 

C. Dielectric Flanges: 
 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 

a. Capitol Manufacturing Company. 
b. Central Plastics Company. 
c. Matco-Norca, Inc. 
d. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 
e. Wilkins; a Zurn company. 

2. Description: 

a. Standard:  ASSE 1079. 
b. Factory-fabricated, bolted, companion-flange assembly. 
c. Pressure Rating: 150 psig minimum at 180 deg F. 
d. End Connections:  Solder-joint copper alloy and threaded ferrous; threaded solder-

joint copper alloy and threaded ferrous. 

D. Dielectric-Flange Insulating Kits: 
 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 

a. Advance Products & Systems, Inc. 
b. Calpico, Inc. 
c. Central Plastics Company. 
d. Pipeline Seal and Insulator, Inc. 

2. Description: 

a. Non-conducting materials for field assembly of companion flanges. 
b. Pressure Rating:  150 psig. 
c. Gasket:  Neoprene or Phenolic. 
d. Bolt Sleeves:  Phenolic or polyethylene. 
e. Washers:  Phenolic with steel backing washers. 

E. Dielectric Nipples: 
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1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

a. Elster Perfection. 
b. Matco-Norca, Inc. 
c. Precision Plumbing Products, Inc. 
d. Victaulic Company. 

2. Description: 

a. Standard:  IAPMO PS 66 
b. Electroplated steel nipple. Complying with ASTM F 1545. 
c. Pressure Rating: 300 psig 225 deg F. 
d. End Connections:  Male threaded or grooved. 
e. Lining:  Inert and noncorrosive, propylene. 

2.7 VALVE BOX  (FLOOR GEAR BOX) 

 
A.  Shall be Cast iron extension box with screw or slide-type adjustment and flared base. Minimum 

thickness of metal shall be 3/16 inch. Box shall be adapted, without full extension, to depth of 
cover required over pipe at valve location. Cast the word "CHILLED WATER" in cover. Provide 
Two (2) "T" handle socket wrenches 3/8 inch round stock long enough to extend 2 feet above 
top of deepest valve box.  

2.8  BURIED UTILITY WARNING TAPE 

 
A.  Tape shall be 0.004 inch thick, 6 inches wide, yellow polyethylene with a ferrous metallic core, 

acid and alkali-resistant and shall have a minimum strength of 1750 psig lengthwise and 1500 
psig crosswise with an elongation factor of 350 percent. Provide bold black letters on the tape 
identifying the type of system. Tape color and lettering shall be unaffected by moisture and 
other substances contained in the backfill material. 

PART 3 - EXECUTION 

3.1 PIPING APPLICATIONS 

A. Hot water heating, chilled water, and condenser water, above ground, NPS 2 and smaller, shall 
be the following: 
 
1. Schedule 40 steel pipe; Class 125, cast-iron fittings; cast-iron flanges and flange fittings; 

and threaded joints. 

B. Hot water heating, chilled water, and condenser water above ground, NPS 2-1/2 and larger, 
shall be one of the following: 

 
1. Schedule 40 steel pipe, wrought-steel fittings and wrought-cast or forged-steel flanges 

and flange fittings, and welded and flanged joints. 

C. Makeup-water piping installed aboveground shall be the following: 
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1. ASTM B 88, Type K (ASTM B 88M, Type B) drawn-temper copper tubing, wrought-
copper fittings, and brazed joints. 

D. Condensate-Drain Piping: ASTM B 88, Type K (ASTM B 88M, Type B) hard drawn-temper 
copper tubing, wrought-copper fittings, and brazed joints. 

E. Blowdown-Drain Piping:  Same materials and joining methods as for piping specified for the 
service in which blow-down drain is installed. 

F. Air-Vent Piping: 
 
1. Outlet:  Type K, annealed-temper copper tubing with soldered or flared joints. 

3.2 PIPING INSTALLATIONS 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping 
systems.  Indicate piping locations and arrangements if such 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. Select system components with pressure rating equal to or greater than system operating 
pressure. 

K. Install groups of pipes parallel to each other, spaced to permit applying insulation and servicing 
of valves. 

L. Install drains, consisting of a tee fitting, NPS 3/4 ball valve, and short NPS 3/4 threaded nipple 
with cap, at low points in piping system mains and elsewhere as required for system drainage. 

M. Install piping at a uniform grade of 0.2 percent upward in direction of flow. 

N. Reduce pipe sizes using eccentric reducer fitting installed with level side up. 
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O. Install branch connections to mains using mechanically formed tee fittings in main pipe, with the 
branch connected to the bottom of the main pipe.  For up-feed risers, connect the branch to the 
top of the main pipe. 

P. Install valves according to Section 23 05 23 "General-Duty Valves for HVAC Piping." 

Q. Install unions in piping, NPS 2 and smaller, adjacent to valves, at final connections of 
equipment, and elsewhere as indicated. 

R. Install flanges in piping, NPS 2-1/2 and larger, at final connections of equipment and elsewhere 
as indicated. 

S. Install hangers and supports to allow controlled thermal and seismic movement of piping 
systems, to permit freedom of movement between pipe anchors, and to facilitate action of 
expansion joints, expansion loops, expansion bends, and similar units. 

T. Install expansion loops, expansion joints, anchors, and pipe alignment guides as specified in 
Section 23 05 16 "Expansion Fittings and Loops for HVAC Piping." 

U. Install lateral bracing with pipe hangers and supports to prevent swaying. 

V. Identify piping as specified in Section 23 05 53 "Identification for HVAC Piping and Equipment." 

W. Install sleeves for piping penetrations of walls, ceilings, and floors.  

X. Install mechanical sleeve seals for piping penetrations of concrete walls and slabs.  Comply with 
requirements for mechanical sleeve seals specified in Section 23 05 29 - “Hangers and 
Supports for HVAC Piping and Equipment”. 

Y. Sleeve pipe passing through partitions, walls and floors. Refer to Section 23 05 29 – “Hangers 
and Supports for HVAC Piping and Equipment”. 

Z. Provide access doors where valves and fittings are not accessible.  

AA. Where pipe support members are welded to structural building framing, scrape, brush clean, 
and apply one coat of zinc rich primer to welds. 

BB. Provide unions or flanges and isolation valves at each connection to a piece of equipment or 
control valve; accessory which requires removal for maintenance.  Screwed unions should be 
used for two (2) inches IPS and smaller.  Locate joints where they can be accessed for repair.  
Screw or flanged joints shall not be permitted above inaccessible ceilings or in chases. 

CC. All piping shall be installed to eliminate traps and pockets. Where air pockets or water trap 
cannot be avoided, provide means for drainage with valved hose connections for water trap and 
air vents for air pockets.  Provide drain valves at low points of the system. 

DD. For pipe inside building, install parallel to lines of building, close to columns and walls vertical 
pipe shall be truly vertical.  Spring or forcing piping into place will not be permitted.  Install pipe 
to prevent strain on equipment connections. 

EE. Provide adequate access to all equipment, motorized valves, instruments, controls and access 
panels. 

FF. Allow easy draining of water piping, with drain valves at low points. 
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3.3 PIPE JOINT CONSTRUCTION 

A. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe. 

B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before 
assembly. 

C. Prepare piping connections to equipment with flanges or unions. 

D. Keep open ends of pipe free from scale and dirt. Protect open ends with temporary plugs or 
caps. 

E. Soldered Joints:  Apply ASTM B 813, water-flushable flux, unless otherwise indicated, to tube 
end.  Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook," using lead-
free solder alloy complying with ASTM B 32. 

F. Brazed Joints: Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube" 
Chapter, using copper-phosphorus brazing filler metal complying with AWS A5.8. 

G. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut 
threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore 
full ID.  Join pipe fittings and valves as follows: 

1. Apply appropriate tape or thread compound to external pipe threads unless dry seal 
threading is specified. 
 

2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or 
damaged.  Do not use pipe sections that have cracked or open welds. 

H. Welded Joints:  Construct joints according to AWS D10.12/D10.12M, using qualified processes 
and welding operators according to Part 1 "Quality Assurance" Article. 

I. Flanged Joints: Select appropriate gasket material, size, type, and thickness for service 
application.  Install gasket concentrically positioned.  Use suitable lubricants on bolt threads. 

J. Plastic Piping Solvent-Cemented 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. CPVC Piping:  Join according to ASTM D 2846/D 2846M Appendix. 
 

3. PVC Pressure Piping:  Join ASTM D 1785 schedule number, PVC pipe and PVC socket 
fittings according to ASTM D 2672.  Join other-than-schedule number PVC pipe and 
socket fittings according to ASTM D 2855. 
 

4. PVC Non-pressure Piping:  Join according to ASTM D 2855. 

K. Mechanically Formed, Copper-Tube-Outlet Joints:  Use manufacturer-recommended tool and 
procedure, and brazed joints. 

L. Pressure-Sealed Joints:  Use manufacturer-recommended tool and procedure.  Leave insertion 
marks on pipe after assembly. 



LEAF Engineers Hydronic Piping Replacement 

LEAF Engineers Project No. 230030 ACD Palo Alto College 

 
 

 
HYDRONIC PIPING 

23 21 13  

3.4 TERMINAL EQUIPMENT CONNECTIONS 

A. Sizes for supply and return piping connections shall be the same as or larger than equipment 
connections. 

B. Install control valves in accessible locations close to connected equipment. 

C. Install bypass piping with globe valve around control valve.  If parallel control valves are 
installed, only one bypass is required. 

D. Install ports for pressure gages and thermometers at coil inlet and outlet connections according 
to Section 230519 "Meters and Gages for HVAC Piping." 

3.5 FIELD QUALITY CONTROL 

A. Prepare Hydronic piping according to ASME B31.9 and as follows: 

1. Leave joints, including welds, un-insulated and exposed for examination during test. 
 

2. Provide temporary restraints for expansion joints that cannot sustain reactions due to test 
pressure.  If temporary restraints are impractical, isolate expansion joints from testing. 
 

3. Flush Hydronic piping systems with clean water; then remove and clean or replace 
strainer screens. 
 

4. Isolate equipment from piping.  If a valve is used to isolate equipment, its closure shall be 
capable of sealing against test pressure without damage to valve.  Install blinds in 
flanged joints to isolate equipment. 
 

5. Install safety valve, set at a pressure no more than one-third higher than test pressure, to 
protect against damage by expanding liquid or other source of overpressure during test. 

B. Perform the following tests on Hydronic piping: 
 
1. Use ambient temperature water as a testing medium unless there is risk of damage due 

to freezing.  Another liquid that is safe for workers and compatible with piping may be 
used. 
 

2. While filling system, use vents installed at high points of system to release air.  Use 
drains installed at low points for complete draining of test liquid. 
 

3. Isolate expansion tanks and determine that Hydronic system is full of water. 
 

4. Subject piping system to hydrostatic test pressure that is not less than 1.5 times the 
system's working pressure.  Test pressure shall not exceed maximum pressure for any 
vessel, pump, valve, or other component in system under test.  Verify that stress due to 
pressure at bottom of vertical runs does not exceed 90 percent of specified minimum 
yield strength or 1.7 times "SE" value in Appendix A in ASME B31.9, "Building Services 
Piping." 
 

5. After hydrostatic test pressure has been applied for at least one hour, examine piping, 
joints, and connections for leakage.  Eliminate leaks by tightening, repairing, or replacing 
components and repeat hydrostatic test until there are no leaks. 
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6. Prepare written report of testing. 

C. Perform the following before operating the system: 
 
1. Open manual valves fully. 

 
2. Inspect pumps for proper rotation. 

 
3. Set makeup pressure-reducing valves for required system pressure. 

 
4. Inspect air vents at high points of system and determine if all are installed and operating 

freely (automatic type), or bleed air completely (manual type). 
 

5. Set temperature controls so all coils are calling for full flow. 
 

6. Inspect and set operating temperatures of Hydronic equipment, such as boilers, chillers, 
cooling towers, to specified values. 
 

7. Verify lubrication of motors and bearings. 

END OF SECTION 
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SECTION 23 21 16 - UNDERGROUND HYDRONIC 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. Factory fabricated and pre-insulated Cased piping system and fittings. 

1.3 PERFORMANCE REQUIREMENTS 

A. Hydronic piping components and installation shall be 150 PSI pressure class unless otherwise 
noted or required by project conditions. 

1.4 SYSTEM DESCRIPTION 

A. Where more than one piping system material is specified, provide compatible system 
components and joints. Provide flanges, union, and couplings at locations requiring servicing. 

B. Provide unions, flanges, and couplings downstream of valves and at equipment or apparatus 
connections. 

C. Provide non-conducting dielectric connections whenever jointing dissimilar metals in open 
systems. 

D. Do not use direct welded or threaded connections to valves, equipment or other apparatus. 

1.5 ACTION SUBMITTALS 

A. Product Data:  For the following: 
 
1. Cased piping. 

B. Shop Drawings:  Detail, at 1/4 scale, the piping layout, fabrication of pipe anchors, hangers, 
supports for multiple pipes, alignment guides, expansion joints and loops.  Detail location of 
anchors, alignment guides, and expansion joints and loops. Show types, sizes, materials, and 
elevations of other utilities crossing hydronic piping. 

1. Grooved joint couplings and fittings shall be shown on drawings and product submittals, 
and be specifically identified with the applicable manufacturer style or series number. 
 

2. Calculate requirements for expansion compensation for underground piping. 
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3. Show expansion compensators, offsets, and loops with appropriate materials to allow 

piping movement in the required locations.  Show anchors and guides that restrain piping 
movement with calculated loads, and show concrete thrust block dimensions. 
 

4. Show pipe sizes, locations, and elevations.  Show piping in trench, conduit, and cased 
pipe with details showing clearances between piping, and show insulation thickness. 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For qualified Installer. 

B. Welding certificates. 

C. Material Test Reports:  For cased piping. 

D. Source quality-control reports. 

E. Field quality-control reports. 

1.7 QUALITY ASSURANCE 

A. All pipe and accessories shall be of United States domestic manufacture. 

B. Installer Qualifications: 

1. Installers of Pressure-Sealed Joints:  Installers shall be certified by the pressure-seal joint 
manufacturer as having been trained and qualified to join piping with pressure-seal pipe 
couplings and fittings. 

C. Steel Support Welding:  Qualify processes and operators according to AWS D1.1/D1.1M, 
"Structural Welding Code - Steel." 

D. Welding:  Qualify processes and operators according to ASME Boiler and Pressure Vessel 
Code:  Section IX. 

1. Comply with provisions in ASME B31 Series, "Code for Pressure Piping." 
 

2. Certify that each welder has passed AWS qualification tests for welding processes 
involved and that certification is current. 

E. ASME Compliance:  Comply with ASME B31.9, "Building Services Piping," for materials, 
products, and installation.  Safety valves and pressure vessels shall bear the appropriate ASME 
label.  Fabricate and stamp air separators and expansion tanks to comply with ASME Boiler and 
Pressure Vessel Code:  Section VIII, Division 1. 

F. Perform Work in accordance with ASME B31.5 code for installation of piping systems and 
ASME Section IX for welding materials and procedures. 

G. Maintain one copy of each document on site. 
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H. All grooved joint piping products shall be supplied by a single domestic manufacturer.  Grooving 
tools shall be supplied by the same manufacturer as the grooved components. 

I. Design piping systems under direct supervision of Professional Engineer experienced in design 
of this Work and licensed at Project location. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. In accordance with Division 1 - General Requirements. 

B. Furnish temporary end caps and closures on piping and fittings. Maintain in place until 
installation. 

C. Protect piping from entry of foreign materials by temporary covers, completing sections of the 
work, and isolating parts of completed system Protect. 

D. Contractor shall adequately protect piping from damage after delivery to the project. Piping shall 
be completely covered and secured with heavy tarpaulins, drop cloths or other protective 
coverings as required to protect from inclement weather, moisture, chemicals, construction 
traffic, plaster, paint, mortar and/or dirt. Do not cover with plastic materials and trap condensate 
and cause corrosion. Protective covering is in addition to the manufacturer’s original factory 
packaging. Original factory packaging shall not be deemed as acceptable protection of 
equipment.  

E. Do not deliver piping to the project site until progress of construction has reached the stage 
where piping is actually needed or until building is closed in enough to protect the equipment 
from weather. Equipment allowed to stand in the weather will be rejected, and the contractor is 
obligated to furnish new equipment of like kind at no additional cost to the Owner. Limit 
shipment of bulk and multi-use materials to quantities needed for immediate installation. 

1.9 ENVIRONMENTAL REQUIREMENTS 

A. Do not install underground piping when bedding is wet or frozen. 

1.10 WELDING 

A. Welding Procedures:  Conform to latest recommendations of American Welding Society and 
Code for Pressure Piping, ANSI B31.1, and current edition. Welding and stress relieving 
procedures shall conform to Appendix, Section VI, and “Standard Qualifications for Welding 
Procedures, Welders and Welding Operators." 

B. Locations for Welding: Welding shall not be permitted within occupied area of the building.  
When the building or a portion of the building is in use as a permanent occupancy welding shall 
be permitted only in areas physically separated from occupied spaces by fire rated or non-
combustible walls to deck or on completely gutted and unoccupied floors. 

C. Fire Protection and Smoke Venting:  The Contractor shall provide all manpower and equipment 
required to protect the building structure and site occupants, other Contractors, etc., from 
hazards and to remove welding fumes from the building conform to the latest requirements of 
NFPA 51B. 
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PART 2 - PRODUCTS 

2.1 CASED PIPING SYSTEM 

A. Description:  Factory-fabricated piping with carrier pipe, insulation, and casing. 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 
 
a. Perma-Pipe, Inc. 
b. Thermacor Process, L.P. 
c. Insul-Pipe Systems 

B. Carrier Pipe: ASTM A53 Electric Resistance Weld (ERW), Type E, Grade B, Schedule 40 black 
steel with plain ends. 

1. When practical, piping shall be provided in 40-foot double-random lengths. All carbon 
steel pipes shall have ends cut square and beveled for butt-welding.  Straight sections of 
factory pre-insulated pipe shall have six (6) inches of exposed pipe at each end for field 
joint fabrication. 

C. Carrier Pipe Insulation: 

1. Polyurethane Foam Pipe Insulation: Rigid, cellular, high-pressure injected between 
carrier pipe and jacket. 

a. Comply with ASTM C 591; thermal conductivity (k-value) shall not exceed 0.16 Btu 
x in. /h x sq. ft. x deg F at 75 deg F after 180 days of aging. 

D. Casing: Extruded, black, high density polyethylene (HDPE), wall thickness not less than 125 
mils for pipe sizes less than or equal to 12 inches, 150 mils for jacket sizes greater than 12 
inches. No FRP, HDUP, or tape jacket allowed. 

E. Casing accessories include the following: 

1. Joint Kit:  Half-shell, pourable or split insulation, casing sleeve, and shrink-wrap sleeve. 
 

2. Expansion Blanket:  Elastomeric foam, formed to fit over piping. 
 

3. End Seals:  Shrink wrap the casing material to seal watertight around casing and carrier 
pipe. 

F. Moisture barrier and seals: Factory applied, sealed to the jacket and carrier pipe. End seals 
shall be certified as having passed a 20-foot head pressure test. End seals shall be high 
temperature mastic completely sealing the exposed end of the insulation. 

G. Straight joints shall be factory fabricated and pre-insulated, using polyurethane foamed poured 
in HDPE sleeve and sealed with a pressure sensitive polyethylene backed, 30 mils thick heat 
shrink wrap. All joint closures and insulation shall occur at straight sections of pipe. All insulation 
and jacketed materials shall be furnished and installed by pre-insulated pipe manufacturer. Field 
applied insulation piping shall not be acceptable. 

http://www.specagent.com/LookUp/?ulid=3762&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812286&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812288&mf=04&src=wd
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H. Fittings: Factory fabricated and pre-insulated with polyurethane foam to the thickness specified 
and jacketed with a one piece seamless molded HDPE fitting cover, a butt fusion welded, or an 
extrusion welded and mitered HDPE jacket.  Carrier pipe fittings shall butt-welded, except sizes 
smaller than two (2) inches shall be socket-welded. Fittings shall be prefabricated / pre-
engineered.  Fittings include expansion loops, elbows, tees, reducers, and anchors.  Elbows, 
loops, offset, or any other direction changes shall conform to the standards set by ANSI B3.1.1. 
Field applied insulated fittings shall not be acceptable. 

I. Expansion and Contraction: Compensation will be accomplished utilizing factory prefabricated 
and preinsulated expansion elbows, Z-bends, expansion loops and anchors specifically 
designed for the intended application. External expansion compensation utilizing flexible 
expansion pad (minimum one (1) inch thickness), extending on either side, both inside and 
outside the radius of the fittings are used with all fittings having expansion in excess of 1/2 inch. 

J. Manholes:  Black steel with lifting eyes. 

1. Finish:  Spray-applied urethane, minimum 30 mils thick. 
 

2. Access:  30-inch diameter waterproof cover with gasket, ladder, and two 6-inch vents, 
one high and one low, extending above grade with rain caps. 
 

3. Conduit Stub-Outs and Seals:  Welded steel with drain and vent openings. 
 

4. Sump:  12 inches in diameter, 12 inches deep. 
 

5. Floatation Anchor:  Oversized bottom keyed into concrete base. 

K. Source Quality Control:  Factory test the carrier pipe to 150 percent of the operating pressure of 
system.  Furnish test certificates. 

PART 3 - EXECUTION 

3.1 EARTHWORK 

A. See Division 31 "Earth Moving" for excavating, trenching, and backfilling. 

3.2 PIPING APPLICATION 

A. Hot water heating piping, chilled water piping, condenser water piping, underground, shall be 
the following: 

 
1. Cased piping with polyurethane carrier-pipe insulation. 

a. Piping Insulation Thickness: 1 inch. 

3.3 PIPING INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping 
systems.  Indicate piping locations and arrangements if such were used to size pipe and 
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calculate friction loss, expansion, pump sizing, and other design considerations.  Install piping 
as indicated unless deviations to layout are approved on Coordination Drawings. 

B. Remove standing water in the bottom of trench. 

C. Do not backfill piping trench until field quality-control testing has been completed and results 
approved. 

D. Install piping at uniform grade of 0.2 percent.  Install drains, consisting of a tee fitting, NPS 3/4 
ball valve, and short NPS 3/4 threaded nipple with cap, at low points and elsewhere as required 
for system drainage.  Install manual air vents at high points. 

E. Install components with pressure rating equal to or greater than system operating pressure. 

F. Install piping free of sags and bends. 

G. Install fittings for changes in direction and branch connections. 

H. See Section 23 05 29 "Hangers and Supports for HVAC Piping and Equipment" for mechanical 
sleeve seals through exterior building walls. 

I. Secure anchors with concrete thrust blocks.  

3.4 JOINT CONSTRUCTION 

A. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe. 

B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before 
assembly. 

C. Brazed Joints:  Construct joints according to AWS's "Brazing Handbook," Ch. 35, "Pipe and 
Tubing," using copper-phosphorus brazing filler metal complying with AWS A5.8/A5.8M. 

D. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut 
threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore 
full ID.  Join pipe fittings and valves as follows: 

1. Apply appropriate tape or thread compound to external pipe threads unless dry seal 
threading is specified. 
 

2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or 
damaged.  Do not use pipe sections that have cracked or open welds. 

E. Welded Joints:  Construct joints according to AWS D10.12M/D10.12, using qualified processes 
and welding operators according to "Quality Assurance" Article. 

F. Flanged Joints:  Select appropriate gasket material, size, type, and thickness for service 
application.  Install gasket concentrically positioned.  Use suitable lubricants on bolt threads. 

G. Cased Piping Joints:  Assemble sections and finish joints with pourable or split insulation and 
exterior jacket sleeve, and apply shrink-wrap seals. 
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3.5 IDENTIFICATION 

A. Install continuous plastic underground warning tapes during back filling of trenches for 
underground hydronic piping.  Locate tapes 6 to 8 inches below finished grade, directly over 
piping.  

3.6 FIELD QUALITY CONTROL 

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

B. Perform tests and inspections. 

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

C. Tests and Inspections: 

1. Prepare hydronic piping for testing according to ASME B31.9 and as follows: 
 
a. Leave joints, including welds, uninsulated and exposed for examination during test. 

 
b. Fill system with water.  Where there is risk of freezing, air or a safe, compatible 

liquid may be used. 
 

c. Use vents installed at high points to release trapped air while filling system. 

2. Test hydronic piping as follows: 

a. Subject hydronic piping to hydrostatic test pressure that is not less than 1.5 times 
the design pressure. 
 

b. After hydrostatic test pressure has been applied for a minimum of (1) one hour, 
examine joints for leakage.  Remake leaking joints using new materials and repeat 
hydrostatic test until no leaks exist. 

D. Prepare test and inspection reports. 

END OF SECTION 
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SECTION 23 25 13 - WATER TREATMENT FOR CLOSED-LOOP HYDRONIC SYSTEMS 
 
CONDITIONS OF THE CONTRACT AND DIVISION 1, as applicable, apply to this Section.  
 
PART 1 - GENERAL 
 
1.1 GENERAL REQUIREMENTS 
 

A. The requirements of the General Conditions and Supplementary Conditions apply to all 
work herein. 

 
B. The Common Work Results for HVAC, Section 23 05 00, are included as a part of this 

Section as though written in full in this document. 
 
1.2 SCOPE 
 

A. Scope of the Work shall include the furnishing and complete installation of the equipment 
covered by this Section, with all auxiliaries, ready for owner's use. 

 
1.3 DESCRIPTION OF WORK 
 

A. Work Included: Perform water analysis and provide all water treatment products, holding 
reservoirs, equipment and labor for testing, cleaning, flushing and dispensing products to 
control water quality for each system specified hereinafter as follows: 

 
1. Chilled  Water Systems 
2. Heating Water Systems 
 

B. Chemicals: Provide, at no additional cost to the Owner, all chemicals required for 
operating and testing all water treatment systems prior to and for three months after 
acceptance by the Owner. 

 
C. Instructions: Provide operating and maintenance instructions for each water treatment 

system; include one set in each Owner's Manual and deliver one set to Owner's 
operating personnel. 

 
D. Testing Equipment and Reagents: Furnish suitable water treatment equipment for each 

system, complete with apparatus and reagents necessary for operation prior to and for 
three months after acceptance by the Owner. 

 
E. Service Representative: Furnish the services of a qualified service representative to 

instruct Owner's operating personnel in proper operation and maintenance of water 
treatment equipment, systems and tests required.  Service representative shall return to 
the site bi-weekly during first 2 months of operation and monthly during the remainder of 
the guarantee period.  At such time, service representative shall check and adjust water 
treatment system operation, check efficiency of chemicals and chemical applications, and 
instruct and advise operating personnel. 

 
F. Replacement and Rework: Replace defective or nonconforming materials and equipment 

with new materials and equipment at no additional cost to the Owner for 1 year after 
successful start-up of the system.  All warranty work shall be FOB as installed at the 
project site. 
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1. Guarantee: Provide system produced by manufacturer who is willing to execute 
the required guarantee. 

 
2. Agreement to Maintain: Provide system produced by manufacturer who is willing 

to execute (with the Owner) the required agreement for continued maintenance 
of the system. 

 
1.4 QUALITY ASSURANCE 
 

A. Qualifications: The Contractor for work under this Section shall have: 
 

1. Research and development facilities. 
 

2. Regional laboratories capable of making water analysis. 
 

3. A service department and qualified technical service representative located 
within a reasonable distance of the project site. 
 

4. Service representatives who are Registered Engineers of factory-certified 
technicians with not less than 5 years of water treatment experience with the 
water treatment system manufacturer. 

 
B. Packaging and Labeling: Supply water treatment chemicals in metal drums, fiber drums 

with plastic liners, or plastic lined "liqui-paks" as best suited to the materials.  Paper bags 
or unlined cardboard cartons will not be acceptable.  Use only chemicals in domestic 
water systems, all coincides regardless of where used, which are registered with the U.S. 
Department of Agriculture (USDA) or the U.S. Environmental Protection Agency (EPA) 
and which are labeled as required by law. 
 

C. Electrical Standards: Provide electrical products which have been tested, listed and 
labeled by Underwriters Laboratories (UL) and which comply with National Electrical 
Manufacturers' Association (NEMA) standards. 
 

D. Chemical Standards: Provide chemical products acceptable under state and local 
pollution control or other governing regulations. 

 
1.5 SUBMITTALS 
 

A. Test reports: Submit test reports certified by an officer of the firm, on water treatment 
company letterheads, of samples of each treated water system specified.  Comply with 
ASTM D 596 for reporting.  Indicate the ASTM best methods for each test. 
 

B. Shop Drawings: Submit shop drawings for each water treatment system.  Show wiring, 
piping and tubing sizes, fittings, accessories, valves and connections. 
 

C. Guarantee: Submit written guarantee signed by the Manufacturer and countersigned by 
the Installer and Contractor, agreeing to adjust or replace the chemicals in the systems 
as required achieving the required performance, during a 1-year period following the final 
start-up or the continued operation of the chillers. 
 

D. Agreement to Maintain: Prior to the time of final acceptance, the Manufacturer of the 
chilled water treating system shall submit four copies of an "Agreement for Continued 
Service and the Owner's possible acceptance." Offer terms and conditions for furnishings 
chemicals and providing continued testing and equipment for a 1-year period with option 
for renewal of the Agreement by Owner. 
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PART 2 – PRODUCTS 
 
2.1 ACCEPTABLE MANUFACTURERS 
 

A. Nalco 
 

B. Garratt-Callahan 
 

2.2 GENERAL 

A. Water Analysis: Determine which chemicals to use from the results of a water sample 
analysis taken from the building site by the system manufacturer.  Provide ingredients 
necessary to achieve the desired water conditions. 

B. Pre-Treatment: For new construction and/or renovations to existing Hydronic systems 
treat chilled and heating water piping systems with chemicals to remove and permit 
flushing of mill scale, oil, grease and other foreign matter.  Chemicals shall be equal to 
Nalco 2578 prepping compound. A College facility supervisor is to be present to observe 
cleaning of chilled and heating water piping systems.  SYSTEMS SHALL NOT BE 
STARTED UP UNTIL THE PIPING HAS BEEN CLEANED. 

 CLEANING OF CHILLED AND HEATING WATER PIPING SYSTEMS: 

1. General cleaning of piping systems. Purge pipe of construction debris and 
contamination before placing the system in service. Provide and install temporary 
connections as required to clean, purge and circulate. Flush the chilled and hot water 
systems utilizing the filter feeders. 

2. Install temporary strainers at the inlet of pumps and other equipment as necessary 
where permanent strainers are not indicated. Keep strainers in service until the 
equipment has been tested, then remove either entire strainer or straining element 
only. Fit strainers with a line size blow down ball valve and pipe to nearest drain. 
Blow down strainers, remove and clean as frequently as necessary. 

3. Phase One: initial flushing of system. Remove loose dirt, mill scale, weld heads, rust 
and other deleterious substances without damage to system components. Open 
valves, drains, vents and strainers at all system levels during flushing procedures. 
Flush until “potable water clear” and particles larger than 5 microns are removed. 

4. Connect dead-end supply and return headers, even if not shown on the drawings, 
and provide terminal drains in bottom of pipe end caps or blind flanges. 

5. Dispose of water in approved manner. 

6. Phase Two: Cleaning of piping system. Remove, without chemical or mechanical 
damage to any system component, adherent dirt (organic soil), oil, grease, 
(hydrocarbons), welding and soldering flux, Mill varnish, piping components, rust (iron 
oxide) and other deleterious substances not removed by initial flushing. Chemical 
shall be approved equivalent to Nalco 2578 prepping compound. Insert anti-foam 
compound as necessary. Circulate for 48 hours or as recommended by the 
manufacturer. Dispose of water in an approved manner. Flush system and replace 
with clean water. Verify compatibility of chemicals used with existing chemical 
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treatment program on remodel projects. For aluminum heat exchangers within 
condensing boiler, maintain pH less than 8.5, per manufacturer’s recommendations. 

7. Phase Three: Final flushing and rinsing until “potable water clear” and particles larger 
than 5 microns are removed. Operate valves to dislodge any debris in valve body. 
Dispose of water in approved manner.  

8. Submit status report upon completion of each phase of work on each system. 

9. Special requirements, if any, are specified in the sections on each type of piping. 

C. FDA and USDA Approval: use only FDA and USDA-approved products in system with 
direct connection to domestic water systems. 

D. Governing Laws: Ensure that neither products, waste, blow-down nor other effluents 
violate local, state, EPA, or other agency regulations in effect in the project area. 

 
2.3 CHILLED AND HEATING WATER SYSTEMS 
 

A. Chemicals: Provide water treatment products which contain inhibitors that perform the 
following: 
 
1. Form a protective film to prevent corrosion and scale formation to maintain iron 

levels between 0.0 and 0.5 as Fe. 
 

2. Scavenge oxygen and protect against scale 
 

3. Remain stable throughout operating temperature range 
 

4. Are compatible with pump seals and other elements in the system. 
 

5. For aluminum condensing boilers, molybate at 10 to 25 ppm and maintain pH 
limit below 8.5; refer to boiler manufacturer’s recommendation. 

 
6. Chilled Water Loop: The inhibitor shall be a boron-nitrate scale inhibitor 

compound at 650 to 750 ppm as NO2 (Nitrite); pH of 9.5 to 10.5; and to maintain 
Fe (Iron) levels between 0.0 and 0.5 ppm. 

 
7. Heating Water Loop: The inhibitor shall be a boron-nitrate scale inhibitor 

compound at 750 to 1,000 ppm as NO2 (Nitrite); pH of 9.5 to 10.5; and to 
maintain Fe (Iron) levels between 0.0 and 0.5 ppm. 

 
B. Equipment: Provide a bypass feeder with a 5 gallon capacity. The feeder shall be 

constructed of 10 gauge steel and impervious to the products dispensed. Tank heads 
shall be a minimum of 9 gauge steel and shall be rated at 300 psi and to 200°F. Chemical 
feeder shall have inlet and outlet drain valves with full bottom drain. 
The tank shall have a wide mouth, 3-1/2” opening so that chemical addition can be 
performed without the need of a funnel. The bypass feeder shall have a continuous 
threaded closure requiring 2-1/2 turns to close and seal. Closures rated less than 300 psi 
shall not be considered equal. 

 
The cap shall be constructed of cast iron with an epoxy-coated underside to prevent 
corrosion and shall use a square ring gasket seal. The ring gasket shall not be glued or 
restrained from movement. Closures using “o” rings or gaskets which are glued or 
restrained from free movement by snap rings shall not be considered equal.  
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Provide bypass feeder with legs to elevate the feeder off of the floor. The legs shall have 
holes to allow mounting to anchor bolts. 
 
The bypass feeder shall be provided with a 5 micron filter bag fully supported by a 
stainless steel filter basket for simultaneous side stream filtering. 
 
1. Acceptable Manufacturer: Neptune, model FTF-5DB.  

 
C. Test Kit: Provide test kit and reagents for determining proper water conditions. 

 
PART 3 - EXECUTION 
 
3.1 PIPING SYSTEMS PREPARATION: 
 

A. General: After piping systems are erected and proven free of leaks, administer chemicals 
required for preparation treatment and flushing.  Apply chemicals for the time period and 
in the concentration recommended by the water treatment manufacturer for this portion of 
the work. 

 
B. Testing: Perform test procedures and submit a written report of test conditions and 

results to the Engineer.  If test results are unsatisfactory, repeat preparation treatment as 
necessary to achieve test results approved by the Owner's insurance carrier and the 
Engineer. 

 
3.2 FLUSHING: 
 

A. Drain preparation and boil out products from the systems.  Flush with clean water until 
system tests prove systems are free of preparation and boil out products and other 
contaminants prior to administering system water treatment as specified hereinbefore. 

 
3.3 CHILLED AND HEATING WATER SYSTEM: 
 

A. Treatment: Treat initial water charge to chilled water loop at 650-750 ppm as NO2 and 
heating water loop at 750 to 1000 as NO2 water systems, after system has been flushed 
and prepped, to achieve a water quality as specified. 

 
B. Start-up Procedures: During chilled and heating water system start-up, operate chilled 

and heating water treating systems (after charging with specified chemicals) to maintain 
the required steady-state characteristics of cooling and heating water.  Demonstrate 
system operation to Owner's operating personnel. 

 
C. Reports: Prepare certified test report for each required water performance characteristic.  

Comply with the following ASTM standard, where applicable: 
 
1. D 859 - Tests for Silica in Water and Water Waste 

 
2. D 1067 - Tests for Acidity or Alkalinity of Water 

 
3. D 1068 - Tests for Iron in Water and Waste Water 

 
4. D 1126 - Tests for Hardness in Water 

 
5. D 1128 - Tests for Identification of Types of Microorganisms and  

   Microscopic Matter in Water and Waste Water 
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6. D 3370 - Sampling Water 

 
D. Water Chemistry: Where water chemistry substantiates that pH is not necessary, 

chemical fee shall be based on water makeup qualities.  Water analysis shall be based 
on the full parameters of operation, and all possible water supplies.  Total hardness and 
"M" alkalinity of the makeup water will be the determining factor along with the technical 
limitations of the inhibitors. 

 
3.4 PERSONNEL TRAINING: 
 

A. Operator Training: Train Owner's personnel in use and operation of heating water, 
chilled water treating systems including preparation of chemical solution reservoir.  A 
Program Administration Manual shall be furnished encompassing all systems in this 
section of the Specifications. 

 
 

END OF SECTION 
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SECTION 23 25 19 – FLUSHING AND CLEANING OF HYDRONIC PIPING SYSTEMS 
 
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 GENERAL REQUIREMENTS 
 

A. The requirements of the General Conditions and Supplementary Conditions apply to all 
work herein. 

 
B. The Common Work Results for HVAC, Section 23 05 00, are included as a part of this 

Section as though written in full in this document. 
 
1.3 SCOPE 
 

A. Scope of the Work shall include the furnishing and complete installation of the equipment 
covered by this Section, with all auxiliaries. 

 
1.4 DESCRIPTION OF WORK 
 

A. Work Included: Perform water analysis and provide all water cleaning products, holding 
reservoirs, equipment and labor for cleaning, and flushing to control water quality for 
each system. 

 
B. Testing Equipment and Reagents: Furnish suitable water flushing and cleaning 

equipment for each system, complete with apparatus and reagents necessary. 
 
1.5 QUALITY ASSURANCE 
 

A. Qualifications: The Contractor for work under this Section shall have: 
 

1. A service department and qualified technical service representative located 
within a reasonable distance of the project site. 

 
1.6 SUBMITTALS 
 

A. Test reports: Submit test reports certified by an officer of the firm on company 
letterheads, of samples of each treated water system specified. Comply with ASTM D 
596 for reporting.  Indicate the ASTM best methods for each test. 

 
PART 2 – PRODUCTS 
 
2.1 PROFESSIONAL FLUSHING AND CLEANING SERVICES PERFORMED BY: 
 

A. PurgeRite, a third-party flushing company will be used for flushing and cleaning of the 
HVAC related piping. 
 
Website: 
www.purgerite.com  
 
Email: 
sales@purgerite.com  

http://www.purgerite.com/
mailto:sales@purgerite.com


LEAF Engineers  Campus Wide Hydronic Piping Replacement 
LEAF Engineers Project No. 230030  ACD Palo Alto College 
 

FLUSHING AND CLEANING OF HYDRONIC PIPING SYSTEMS 
23 25 19 - 2 

Phone: 
936-344-6210. 
Address: 
13805 N. Highway 75, Suite B 
Willis, TX 77378 

 
2.2 GENERAL 

A. Pre-Treatment: For new construction and/or renovations to existing hydronic systems, 
flush and clean all hydronic piping systems to remove and permit flushing of mill scale, 
oil, grease and other foreign matter. A school district supervisor is to be present to 
observe cleaning of hydronic piping systems. Systems shall not be started up until the 
piping has been cleaned. 
 

2.3 FLUSHING AND CLEANING OF STEEL PIPING SYSTEM: 
 
A. After the mechanical contractor has tested the piping, it is to be flushed and cleaned for 

service. Provide a complete water flushing and cleaning of the closed loop chilled and hot 
water systems as specified herein. Systems must be commissioned as clean and meet 
water treatment specifications.  

 
B. All chilled and hot water piping and related equipment shall be thoroughly flushed out 

with pre- cleaning chemicals designed to remove deposits such as pipe dope, oils, loose 
rust, mill scale and other extraneous materials. Recommended dosages of pre-cleaner 
chemical products shall be furnished by water treatment supplier, added and circulated 
throughout the water systems. The water system shall then be diluted and final flushed 
thoroughly until no foreign matter is observed and total alkalinity of the water is equal to 
or better that that of the make-up water. 

 
C. All temporary connections required for flushing, cleaning, purging, and circulating shall be 

included. Provide suitable pipe bypasses at each coil and heat exchanger during the 
flushing and cleaning operation. 
 

D. Self-contained flush unit requirements will contain a pump or pumps connected that will 
meet or exceed the volume required to flush and purge the system at the required 
velocity rate through the largest pipe. Pump curve will be submitted along with other 
important documentation for the related equipment on the unit. This will include, at 
minimum, filtration, flow meter(s), pressure gauges, and unit description or picture. All 
operators will comply with all safety regulations of the project site. The flushing operation 
will be manned continuously during the flushing process. 

 
E. Flushing Procedure Guidelines: 

 
1. Pre-flush: Bypass loops should be installed in front of any strainers and control 

valves at all equipment components. Coordinate with PurgeRite for proper sizing and 
placement of bypasses and flush ports. 

 
2. Install temporary strainer elements in front of pumps, tanks, solenoid valves, control 

valves, and other equipment where permanent strainers are not indicated that are not 
bypassed.  Keep these strainers in service until the equipment has been tested, then 
remove either entire strainer or straining element only.  Fit strainers with a line size 
blow-off valve. Strainers should be removed when a self-contained flush unit is used 
in conjunction with on board filtration. 

 
3. Flush ports should be identified along with the type of high-pressure hose or piping 

that will be used to connect to the system. The water source should be identified and 
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must be adequate to fill and make up water in a timely manner to the system during 
the flush process. A water dump location should be identified which as well is usually 
the sanitary. 

 
F. Clear Water Flush  

 
1. Fill the piping system with clean potable water. The first flush is a clear- water flush 

intended to circulate water through the system and force loose debris to low point 
drains and flush cart filtration system. This flush should be at minimum velocity 
throughout the system of 5 -7 ft. /sec throughout. Filtration should be at minimum, 50 
microns. This flush shall continue until the system water is comparable to the make-
up water. Iron content should be under 2.0 ppm. 

 
G. Cleaning & Passivation  

 
1. The second flush cycle is a combined flushing cycle where cleaning and passivation 

chemicals are introduced into the system to clean the oils and treat the inside wall of 
the piping system. This process will be monitored by the chemical treatment 
company to meet the chemical specifications of the water. The cleaning velocity 
should be between 3 to 5 ft. /sec throughout, and the circulation time will be based on 
the chemical testing, but will be at minimum, 24 hours.  

 
H. Final Clear Water Flush  

 
1. The system will be continuously flushed while discharging chemicals into the sanitary 

system as approved locally. As the existing treated water is being discharged, a 
freshwater make-up source will be utilized to ensure air is not introduced into the 
system. Continue to drain the system while adding domestic water to dilute the 
treated water. The chemical treatment company will monitor the outgoing water 
composition and compare the composition with the incoming water. Flush with fresh 
water until the conductivity is reduced to that of the make-up water and iron meets 
specifications. The final system water should be approved by the chemical treatment 
company. Filtration should be 5 microns.  

 
I. Final Chemical Fill  

 
1. Once the chemical treatment company has determined the system has been brought 

back to the correct composition, the chemical treatment company will inject the final 
chemicals into the system. Once the system is filled with the final chemicals it is 
important the water not be left stagnant.  

 
2. Verify satisfactory completion of clean piping and a final flushing and chemical 

treatment report should be submitted by field personnel. The report should include at 
minimum, project name, date, location, parties involved, type of pipes treated, scope 
summary, flows, durations, and other relevant information.   

 
3. Cleaning chemicals, procedure, water testing, reporting, and consultation must be 

provided by a qualified water treatment company specializing in this type of work.  
 

2.4 FLUSHING AND CLEANING OF PEX, POLYPROPYLENE, OR HDPE PIPING SYSTEMS: 
 
A. After the mechanical contractor has tested the piping, it is to be flushed and cleaned for 

service. Provide a complete water flushing and cleaning of the piping as specified herein. 
Systems must be commissioned as clean.  
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B. All temporary connections required for flushing, cleaning, purging, and circulating shall be 
included. Provide suitable pipe bypasses at any equipment or building during the flushing 
and cleaning operation. 

 
C. Self-contained flush unit requirements should contain a pump or pumps connected that 

will meet or exceed the volume required to flush and purge the system at the required 
velocity rate through the largest pipe.  Pump curve will be submitted along with other 
important documentation for the related equipment on the unit. This will include at 
minimum, filtration, flow meter(s), pressure gauges, and unit description or picture. All 
operators will comply with all safety regulations of the project site. The flushing operation 
will be manned continuously during the flushing process. 
 

D. Flushing Procedure Guidelines 
 

1. Pre- Flush: 
 
Bypass loops should be installed at all equipment or building components. Strainers 
should be removed when a self-contained purge unit is used in conjunction with on 
board filtration. Flush ports should be identified along with the type of high-pressure 
hose or piping that will be used to connect to the system. The water source should be 
identified and must be adequate to fill and make up water in a timely manner to the 
system during the flush. 

 
2. Clear Water Flush: 

 
Fill the piping system with clean potable water. The first flush is a clear- water flush 
intended to circulate water through the system and force loose debris to low point 
drains and flush cart filtration system. This flush should be at minimum velocity 
throughout the system of 5 – 7 ft. /sec throughout. Filtration should be at minimum, 5 
microns. Minimum duration should be calculated using a formula of 1 hour per 1000’ 
of linear pipe and until system water is comparable to make up water source. The 
minimum circulation time should be 1 hour regardless of the length. 

 
3. Final Chemical Fill 
 

Once the chemical treatment company has determined the system has been brought 
back to the correct composition, the chemical treatment company will inject the final 
chemicals into the system if required. Once the system is filled with the final 
chemicals it is important the water is not left stagnant and to mix chemicals. 

 
Verify satisfactory completion of clean piping and a final flushing report will be 
submitted by field personnel. The report will include at minimum, project name, date, 
location, parties involved, type of pipes treated, scope summary, flows, durations, 
and other relevant information.   

 
PART 3 - EXECUTION 
 
3.1 PIPING SYSTEMS PREPARATION: 
 

A. General: After piping systems are erected and proven free of leaks, administer chemicals 
required for preparation treatment and flushing.  Apply chemicals for the time period and 
in the concentration recommended by the water treatment manufacturer for this portion of 
the work. 

 
B. Testing: Perform test procedures and submit a written final report (at each phase if 

applicable) of test conditions and results to the Contractor and Consulting Engineer. If 
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test results are unsatisfactory, repeat preparation treatment as necessary to achieve test 
results approved by the Owner's insurance carrier and the Engineer. 

 
 

END OF SECTION 23 25 19 
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SECTION 26 05 00 - COMMON WORK RESULTS FOR ELECTRICAL

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 SUBSTITUTIONS OF PRODUCTS

A. The products described in the Proposal Documents establish a standard of required 
function, dimension, appearance and quality to be met by any proposed substitution. The 
materials and equipment named in, and the procedures covered by these specifications 
have been selected as a standard because of quality, particular suitability or record of 
satisfactory performance. It is not intended to preclude the use of equal or better 
materials or equipment provided that same meets the requirements of the particular 
project and is approved in an Addendum as a substitution prior to the submission of 
proposals.
 

B. No substitution will be considered prior to receipt of proposals unless written request for 
approval has been received by the Architect and Engineer at a minimum of seven (7) 
business days prior to the date for receipt of proposals. Each such request shall include a 
specification line by line review annotated to certify compliance, the name of the 
manufacturer and model, material or equipment for which it is to be substituted and a 
complete description of the proposed substitute including dimensional drawings, 
cutsheets, performance and test data and any other information necessary for an 
evaluation. The Engineers decision of approval or disapproval of a proposed substitution 
shall be final.
 

C. If the Engineer approves any proposed substitution prior to receipt of proposals, such 
approval will be set forth in an Addendum. Offerors shall not rely upon approvals made in 
any other manner.

 
D. The Engineer and Owner reserve the right to disapprove the use of any manufacturer 

who in their judgment is unsuitable for use on the Project and that decision will be final.
 

E. Availability of specified items:
 
1. Verify prior to submittal of Proposal that all specified items will be available in 

time for installation during orderly and timely progress of the work.  
 

2. In the event specified items will not be so available, notify the Architect / 
Engineer prior to receipt of Proposals. Submit Request for Substitutions in 
accordance with this section.
 

3. The request will not be considered if the product or method cannot be provided 
as a result of the Contractor’s failure to pursue the work promptly or coordinate 
activities properly.  
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4. Costs of delays because of non-availability of specified items, when such 
delays could have been avoided by the Contractor, will be back-charged as 
necessary and shall not be borne by the Owner.

 
F. A request constitutes a representation that Offeror:

 
1. Has investigated proposed product and determined that it meets or exceeds 

quality level of specified product.
 

2. Will provide same warranty for Substitution as for specified product, except 
when inability to provide specified Warranty is reason for request for substitution 
as described above.
 

3. Will coordinate installation and make changes to other Work which may be 
required for the Work to be complete with no additional cost to Owner.
 

4. Waives claims for additional costs or time extension which may subsequently 
become apparent.

 
5. Will reimburse the Owner and pay for all costs, including Architect/Engineer’s 

redesign and evaluation costs resulting from the use of the proposed substitution, 
or for review or redesign services associated with re-approval by authorities 
having jurisdiction.
 

G. No substitutions will be considered after the Award of Contract.

1.3 SUMMARY

A. Provide all work for electrical systems required in the project to be properly installed, 
tested and performing their intended function.

1.4 QUALITY ASSURANCE

A. Perform all work in accordance with the latest edition of the national electrical code, and 
local codes.

B. All electrical materials and distribution, and utilization equipment shall be UL Listed.

C. All equipment and materials shall be new and unused and of United States Domestic 
manufacture unless approved otherwise by engineer or owner.

D. Eliminate any abnormal sources of noise that are considered by the architect not to be an 
inherent part of the electrical systems as designed.

1.5 COORDINATION WITH OTHER TRADES

A. Coordinate the work of this division with all other divisions to ensure that all components 
of the electrical system will be installed at the proper time and fit the available space.

B. Locate and size all openings in work of other trades required for the proper installation of 
the electrical system components.

C. Make all electrical connections to all equipment furnished by this division and any other 
division.
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D. Make all electrical connections from all 120 volt and greater dampers and switches to 
associated exhaust fan(s) furnished by any other division.

1.6 DRAWINGS

A. The drawings are schematic in nature, but show the various components of the systems 
approximately to scale and attempt to indicate how they are to be integrated with other 
parts of the building.  Determine exact locations by review of equipment manufacturer's 
data, by job site measurements, by checking the requirements of other trades, and by 
reviewing all Contract Documents.  The size of the electrical equipment indicated on the 
Drawings may be based on the dimensions of a particular manufacturer.  While other 
listed manufacturers will be acceptable, it is the responsibility of the Contractor to 
determine if the equipment that Contractor proposes to furnish will fit in the space.  The 
drawings are not intended to show exact locations of conduit and wire, or to indicate all 
wire terminators, connectors, conduit fittings, boxes or supports, but rather to indicate 
distribution, circuitry, and control.

B. The Electrical Drawings are necessarily diagrammatic in character and cannot show 
every connection in detail or conduit in its exact location. These details are subject to the 
requirements of ordinances and also structural and architectural conditions.  The 
Contractor shall carefully investigate structural and finish conditions and shall coordinate 
the separate trades in order to avoid interference between the various phases of work.  
Work shall be laid out so that it will be concealed in furred chases and suspended 
ceilings, etc., in finished portions of the building, unless specifically noted to be exposed. 
In all open-to-structure spaces, including those with ceiling clouds of any size, all 
wiring less than 120V shall be installed in conduit.  Work shall be installed to avoid 
crippling of structural members.  All exposed work shall be installed parallel or 
perpendicular to the lines of the building unless otherwise noted. 

C. When the mechanical and electrical Drawings do not give exact details as to the 
elevation of pipe, conduit and ducts, physically arrange the systems to fit in the space 
available at the elevations intended with the proper grades for the functioning of the 
system involved.  Exposed conduit is generally intended to be installed true and square 
to the building construction, and located as high as possible against the structure in a 
neat and workmanlike manner.  The Drawings do not show all required offsets and their 
location details.  Work shall be concealed in all finished areas.

1.7 SUBMITTALS

A. Specification Review:
1. Include a paragraph-by-paragraph written specification review for each product 

listed requiring a submittal.  Denote any proposed deviations from specifications.

1.8 EXISTING CONDITIONS

A. Do all work required to maintain electrical services to the Owner occupied portions of the 
building during construction.

B. No connection to existing services or utilities shall be made without Owner's knowledge 
and permission.  All such connections shall be planned and scheduled to minimize the 
length of service interruption required.  Request for shutdown shall be made to Owner at 
least two (2) weeks in advance and shall be accompanied by detailed written schedule of 
activities during shutdown and list of materials required for connection and renewal of 
service. It shall be understood that all such service interruptions shall be made at the 
Owner's convenience, not the Contractor's.  No increase in contract amount will be 
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allowed for reasons of premium time, inefficiency of operations or other considerations 
not calculated in original bid.

C. All items removed shall be stored on-site.  Schedule a review of the items with the 
Owner. Remove from site all items the Owner does not choose to keep.  Deliver Owner 
designated items to Owner's storage facility.

1.9 DELIVERY, STORAGE, AND HANDLING

A. Accept materials on site in original factory packaging, labeled with manufacturer's 
identification.

B. Protect from weather and construction traffic, dirt, water, chemical, and mechanical 
damage, by storing in original packaging.

C. Do not deliver items to project before time of installation.  Limit shipment of bulk and 
multiple-use materials to quantities needed for immediate installation.

PART 2 - PRODUCTS

A. Provide allowance in bid for twenty-five 20A/1p circuits of 100 feet in length from source 
for miscellaneous needs during the course of construction. Include one duplex receptacle 
per circuit, all associated labor and all necessary accessories (conductor, conduit, 
supports, etc.) required for proper installation.

B. Provide allowance in bid for twenty-five light switching circuit drops of twenty feet in 
length for miscellaneous needs during construction. Include one 277V light switch per 
circuit, all associated labor and all necessary accessories (conductor, conduit, supports, 
etc.) required for proper installation.

C. Provide allowance in bid for ten additional exit signs for miscellaneous needs during 
construction. Include circuiting, all associated labor and all necessary accessories 
required for proper installation.

PART 3 - EXECUTION

3.1 EXISTING WORK

A. Disconnect electrical systems in walls, floors, and ceilings scheduled for removal.

B. Provide temporary wiring and connections to maintain existing systems in service during 
construction.

C. When performing work on energized equipment or circuits, use personnel experienced 
and trained in similar operations.

D. Remove, relocate, and extend existing installations to accommodate new construction.

E. Repair adjacent construction and finishes damaged during demolition and extension 
work.

3.2 OWNER INSTRUCTION

A. Provide on-site Owner training for all new equipment.
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B. Use Operation and Maintenance manuals and actual equipment installed as basis for 
instruction.

C. At conclusion of on-site training program have Owner personnel sign written certification 
they have completed training and understand equipment operation.  Include copy of 
training certificates in final Operation and Maintenance manual submission.

END OF SECTION 26 05 00
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SECTION 26 05 19 - LOW VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

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. Provide a complete system of building wire and cable to all electrical loads.

1.3 SYSTEM DESCRIPTION

A. Product Requirements: Provide products as follows:
1. Provide stranded conductors for all wiring.
2. Conductor not smaller than 12 AWG for power and lighting circuits.
3. Conductor not smaller than 16 AWG for control circuits.
4. 10 AWG conductors for 20 ampere, 120 volt branch circuits longer than 75 feet
5. 10 AWG conductors for 20 ampere, 277 volt branch circuits longer than 200 feet.
6. Copper.

B. Wiring Methods: Provide the following wiring methods:
1. Concealed Dry Interior Locations: Use only Type THHN/THWN-2 insulation, in 

raceway.

C. Branch Circuit Conductors: No branch circuit conductors are allowed in any slab or under 
slab on grade unless specifically indicated on drawings.

1.4 COORDINATION

A. Where wire and cable destination is indicated and routing is not shown, determine routing 
and lengths required.

PART 2 - PRODUCTS

2.1 BUILDING WIRE

A. Manufacturers:
1. Diamond Wire & Cable Co. 
2. Southwire
3. General Cable Co. 
4. IUSA Wire
5. Encore

B. Product Description: Single conductor insulated wire.

C. Conductor: Copper.

D. Insulation: NFPA 70; Type THHN/THWN-2 insulation for feeders and branch circuits.
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2.2 TYPE AC CABLE

A. Manufacturers: 
1. AFC
2. Southwire

B. Product Description: A fabricated assembly of insulated conductors in a flexible metallic 
enclosure.

C. Comply with NEC 320.

D. Support, provide separate support to structure for all Type AC cable, spacing not 
exceeding three (3) feet and at each junction box.

E. Provide an insulated green grounding conductor in all Type AC cable.

F. Acceptable Use:  Install, at Contractor’s option, only for service to light fixtures above 
accessible ceilings, limit length to six (6) feet whips from accessible junction box to light 
fixtures.

G. Provide insulated throat fittings at all terminations of Type AC cable.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verify interior of building has been protected from weather.

B. Verify mechanical work likely to damage wire and cable has been completed.

C. Verify raceway installation is complete and supported.

3.2 EXISTING WORK

A. Remove exposed abandoned wire and cable, including abandoned wire and cable above 
accessible ceiling finishes. Patch surfaces where removed cables pass through building 
finishes.

B. Disconnect abandoned circuits and remove circuit wire and cable. Remove abandoned 
boxes when wire and cable servicing boxes is abandoned and removed. Install blank 
cover for abandoned boxes not removed.

C. Provide access to existing wiring connections remaining active and requiring access. 
Modify installation or install access panel.

D. Extend existing circuits using materials and methods compatible with existing electrical 
installations, or as specified.

3.3 INSTALLATION

A. Route wire and cable to meet Project conditions.

B. Neatly train and lace wiring inside boxes, equipment, and panelboards.
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C. Identify and color code wire.  Identify each conductor with its circuit number or other 
designation indicated.

D. Special Techniques - Wiring Connections:
1. Clean conductor surfaces before installing lugs and connectors.
2. Make splices, taps, and terminations to carry full ampacity of conductors with no 

perceptible temperature rise.
a. MDF/IDF room branch circuits:  All branch circuits shall be dedicated and 

unspliced. Provide dedicated branch circuit 20 or 30 amperes, #10 and 
or #12 wire, unspliced from wiring device all the way back to the 
overcurrent device.  Do not share ground with any other circuit.

b. Computer branch circuits:  All branch circuits shall be dedicated. Provide 
dedicated branch circuit 20 amperes, #10 and or #12 wire from wiring 
devices all the way back to the overcurrent device.  Do not share neutral 
with any other circuit.

c. Kitchen branch circuits:  All branch circuits for 125 volt, single phase, 15 
and 20 ampere receptacles shall be dedicated. Provide dedicated branch 
circuit 20 amperes, #10 and or #12 wire from wiring devices all the way 
back to the overcurrent device.  Do not share neutral or ground with any 
other circuit.

3. Tape uninsulated conductors and connectors with electrical tape to 150 percent 
of insulation rating of conductor.

4. Install split bolt connectors for copper conductor splices and taps, 6 AWG and 
larger.

5. Install solderless pressure connectors with insulating covers for copper conductor 
splices and taps, 8 AWG and smaller.

6. Install insulated spring wire connectors with plastic caps for copper conductor 
splices and taps, 10 AWG and smaller.

3.4 WIRE COLOR

A. COLOR CODES FOR CONDUCTORS FOR BRANCH CIRCUITS AND FEEDERS

Wire Sizes #10 and Smaller:
Use Continuous Color Coded Insulation

(Note 01)

Wire Sizes #6 and 
Smaller:

Use Continuous Color 
Coded Insulation (Note 

02)
System/Pha
se

A B C N G IG

120/208 Black Red Blue White Green Green/Yello
w Stripe

120/240 Black Orange Blue White
w/color 
stripe

(Note 03)

Green Green/Yello
w Stripe

277/480 Brown Purple Yellow Gray Green Green/Yello
w Stripe

Table Notes:

1. Wire size #8 and larger, black conductors with color marking tape at each 
termination and where accessible; colors as noted above.
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2. Wire sizes #4 and larger, black conductor with green marking tape at each 
termination and where accessible.

3. Provide white (no stripe) insulation when 120/208V system is not present at this 
installation.

B. Neutral Conductors: White. When two or more neutrals are located in one conduit, 
individually identify each with proper circuit number and provide color coding at each 
junction box containing more than one neutral.

C. Branch Circuit Conductors: Install three or four wire home runs with each phase uniquely 
color coded.

D. Feeder Circuit Conductors: Uniquely color code each phase.

E. Ground Conductors:
For 6 AWG and smaller: Green.
For 4 AWG and larger: Identify with green tape at both ends and visible points 
including junction boxes.

3.5 GROUPING OF CIRCUITS

A. Limit the number of current carrying conductors per conduit to 6.  Neutrals serving 
computer receptacle branch circuits shall be counted as current carrying.  Grounds shall 
not be counted.

B. Grouping of different voltages is not allowed.

C. Provide metal box sizes per NEC Table 314.16 (A).

D. Provide conduit per NEC Annex C.

E. Neutrals serving branch circuits shall not be shared. Provide dedicated neutral per circuit.

3.6 POWER LIMITED CIRCUIT INSTALLATION

A. Provide a complete system of raceway and covered junction boxes for all power limited 
circuits installed exposes in finished spaces and spaces without a ceiling.

B. Provide raceway for all power limited circuit wiring within wall cavities and above sheet 
rock, plaster and other “hard” (non-lay-in) ceiling types of construction.

C. Labeling:  Provide label on all junction boxes.
1. Provide permanent labeling with indelible black marker, in neat, legible print 

indicating the system wiring name.

END OF SECTION 26 05 19
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SECTION 26 05 26 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

CONDITIONS OF THE CONTRACT AND DIVISION 1, as applicable, apply to this Section.

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. Provide a continuous low-impedance grounding system for the entire electrical wiring 
system.

1.3 REFERENCES

A. Institute of Electrical and Electronics Engineers:
1. IEEE 142 - Recommended Practice for Grounding of Industrial and Commercial 

Power Systems.
2. IEEE 1100 - Recommended Practice for Powering and Grounding Electronic 

Equipment.

B. NFPA 70 - National Electrical Code.

1.4 SYSTEM DESCRIPTION

A. Grounding systems use the following elements as grounding electrodes:
1. Metal underground water pipe.
2. Metal building frame.
3. Concrete-encased electrode.
4. Ground ring.
5. Rod electrode.
6. Plate electrode.

1.5 SUBMITTALS

A. Product Data: Submit data on grounding electrodes and connections.

1.6 QUALITY ASSURANCE

A. Provide grounding materials conforming to requirements of NEC, IEEE 142, and UL 
labeled.

1.7 GROUNDING BUSSES

A. When indicated, provide copper ground busses on walls in areas where special grounding 
needs will arise.  Bus shall consist of copper bar as follows:
1. Ground bar cross section of nominal four (4) inches by 1/4 inch; 24 inches length.
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2. Drill to accommodate NEMA Pattern D 2-hole compression lugs for ground wires to 
be installed.  Leave remainder of bar for future drilling by owner.

3. Copper compression lugs to connect conductors to the bar.  Lugs shall be 2-hole 
type for double bolting to ground bar.

4. Install all bolts for compression with top and bottom steel washers plus a Belleville 
spring washer between top washer and bolt head.

5. Grounding electrode conductor(s) shall be fusion-welded on buss (and not lugged 
on).

6. Mounting Free air, no enclosure required.  Install Harger WBKT-1 brackets to 
mount bar to wall.  Isolate copper bar from mounting brackets with Harger 4200-
Seriess two (2) inch insulators.

7. Fasten clear pexiglass cover on standoff bolts over ground bar.  Engrave cover 
"GROUND BUS".  Cover by Harger Lightning Protection, Inc., or approved equal.

8. Ground bar assembly shall be Harger Lightning Protection, Inc. GBI Series (800-
842-7437, www.harger.com), Erico, Inc. (800-248-9353) or approved equal.

1.8 DRIVEN ELECTRODE ACCESS WELL AND COVER

A. Eight (12) inch diameter concrete pipe with belled end.

B. 24 inches long or longer to reach ground and set flush in grade.

C. Provide cast iron cover with "GROUND" embossed on top.

PART 2 – EXECUTION

2.1 EXAMINATION

A. Verify final backfill and compaction has been completed before driving rod electrodes.

2.2 PREPARATION

A. Remove paint, rust, mill oils, and surface contaminants at connection points.

2.3 EXISTING WORK

A. Modify existing grounding system to maintain continuity to accommodate renovations.

B. Extend existing grounding system using materials and methods compatible with existing 
electrical installations.

2.4 INSTALLATION

A. Install in accordance with NEC Article 250.  [USE WITH NEW SWITCHBOARD] [Properly 
bond the system neutral to the system grounding electrode conductor at the main service 
entrance equipment. [USE FOR REMODEL:  Properly maintain the existing neutral-ground 
bond]  [DELETE FOR REMODEL] (Route the grounding electrode conductor to, and bond 
to, the grounding electrode system.)]  All other neutral busses, bars, etc. on the service 
voltage system shall be isolated from ground.  This system shall be the solid grounded 
type.
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B. Install grounding electrode conductor and connect to reinforcing steel in foundation footing.

C. Install a green equipment grounding conductor in all feeders and branch circuits, minimum 
size per NEC Table 250.122.

D. Transformers:  Ground as a separately derived source.
1. Where transformer secondary includes a neutral, the neutral shall be bonded to the 

equipment enclosure and connected to the system ground conductor.
2. Size bonding jumper per NEC Table 250.66.
3. Grounding conductor shall be in raceway and shall be bonded to nearest available 

point of interior metal water piping system.

E. Bond together reinforcing steel and metal accessories in pool and fountain structures.

F. Concrete-Encased Electrode (NEC 250-52):
1. Concrete-encased electrode is also known as the "Ufer ground".  Concrete footings 

or foundation that are in direct contact with the earth and located at the building 
periphery shall be made available for use as electrodes.  Designated footings shall 
be used for grounding purposes.  Unless other wise noted on drawings, designated 
footings are the perimeter building corners plus perimeter footings approximately on 
100 feet centers between corners.

G. Made Electrode:
1. Triple Ground Rod:  Provide a building ground rod and bond it to the electrode 

system.  The building ground rod shall consist of three ground rods, arranged in an 
equilateral triangular pattern located at least five (5) feet outside an exterior building 
wall or as otherwise directed.  Space 15 feet apart and drive into the earth to a point 
two (2) feet below finished grade to top of rods.  Grounding electrode conductor 
shall form a continuous loop around rods, and conductor shall be properly bonded 
to each rod by a fusion weld similar to "Cadweld".

2. Extend grounding electrode conductor from this ground rod(s) to the grounded 
service conductor (neutral) in the building main switchboard at an accessible point 
on the ground bus per NEC 250-24.

3. Install grounding electrode conductor of 3/0 Copper.

H. Main Bonding Jumper:  Shall be sized in accordance with Section 250-66, if not indicated 
on the drawings, and installed within the same enclosure as the point of bonding of the 
system neutral service entrance.

I. Fuel Gas Piping:
1. Each above ground portion of a gas piping system upstream from the equipment 

shutoff valve shall be made electrical continuos and bonded to the building 
grounding electrode system, as required in NFPA 54, National Fuel Gas Code.

2. Gas piping shall not be used as a grounding electrode.

J. Engine Generator Neutral:
1. Ground the generator neutral as a separately derived system per NEC 250-20(d).
2. Sign:  Provide a sign at the service entrance equipment indicating type and location 

of on-site generator.

K. Outdoor Lighting Poles:
1. All metallic outdoor poles and luminaries on metallic or non-metallic lighting poles 

shall be grounded by bonding in an approved manner to the circuit grounding 
conductor.  In addition to this, bond pole to a #8 bare copper wire which shall 
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also be bonded to a ground rod.  Install the ground rod adjacent to the pole base 
with the top driven at least two (2) feet below grade.

3.5 OTHER GROUNDING SYSTEMS:

A. General   Check the drawings for special grounding system or grounding requirements.

B. Telephone and data equipment grounding connections:
1. Bond each telephone and data equipment ground (buss type or grounding 

conductor type) at each telephone terminal board and data rack back to the service 
entrance grounding electrode system with a bare #6awg ground wire.

C. Other Buildings Served From Common Service:
1. The main building service is the source for electric service to several out buildings 

on site.
2. Isolate neutral bus from ground at each out-building main panel.
3. Provide an equipment grounding conductor in feeder to each out-building main 

panel.
4. Provide a local building ground rod at each out-building.  Bond at least one building 

column footing to the ground rod.  
5. Bond grounding conductor of building main feeder to grounding electrode system 

established at the particular building.

3.6 EQUIPMENT GROUNDING SYSTEM

A. General:  Make a firm bond between all enclosures, equipment and metallic raceway 
system.  Grounding conductors shall be continuous from origin to termination and properly 
bonded with lugs at both ends.  The metallic raceway systems shall be made up properly to 
form a grounding path that has an impedance back to the main system ground that is as low 
as can be practically obtained.

B. Over 250 Volts: Provide locknuts and/or listed fittings per NEC 250-97 for bonding of metal 
raceways in all circuits of over 250 Volts to ground.  In case of oversized, concentric or 
eccentric knockouts, comply with NEC 250-92(B).  The use of snap-in, wedge-type, or pivot-
type connectors is prohibited. 

3.7 FIELD QUALITY CONTROL

A. Grounding Tests:
1. Test the electrical system after installation is complete.  Inspect and test for stray 

currents, unintended ground shorts, and proper physical condition of grounding 
system.  Correct any deficiencies and re-test to verify satisfactory installation.

2. Provide written test report to document all findings, test values, work done and 
certification of grounding system.

3. Use true-RMS meters for all voltage and current measurements.
4. Test telecommunications grounding riser to verify continuity.
5. Check all isolated ground receptacles for correct polarity.
6. Test all sub panels of separately derives systems to verify subpanel neutral is 

isolated from ground.
7. Test theater isolated power system for the sound reinforcement system to verify 

isolation of ground system from other building systems.
8. Verify continuity and isolation of audio system ground bus and grounding riser.
9. Perform ground resistance and continuity testing in accordance with IEEE 142.
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10. When improper grounding is found on receptacle, check receptacles in entire 
project and correct.  Perform retest.

3.8 TEST WELLS

A. Install test well for designated outdoor driven ground rods.  Set tops of well flush with 
finished grade.  Provide mechanical connector for ground rod inside test well so that rod can 
be disconnected from ground ring or other grounding electrode system for testing.
1. Designated Ground Rods:

a. One (1) at triple ground rod for High School Main Switchboard Electrical 
Room.

b. One (1) at each generator. 

END OF SECTION 26 05 26
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SECTION 26 05 33 - RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS

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.

1.1 SUMMARY

A. Section includes conduit and tubing, wireways, outlet boxes, pull and junction boxes, and 

1.2 REFERENCES

A. American National Standards Institute:
1. ANSI C80.1 - Rigid Steel Conduit, Zinc Coated.
2. ANSI C80.3 - Specification for Electrical Metallic Tubing, Zinc Coated.
3. ANSI C80.5 - Aluminum Rigid Conduit - (ARC).

B. National Electrical Manufacturers Association:
1. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum).
2. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit and 

Cable Assemblies.
3. NEMA OS 1 - Sheet Steel Outlet Boxes, Device Boxes, Covers, and Box 

Supports.
4. NEMA OS 2 - Nonmetallic Outlet Boxes, Device Boxes, Covers, and Box 

Supports.
5. NEMA RN 1 - Polyvinyl Chloride (PVC) Externally Coated Galvanized Rigid Steel 

Conduit and Intermediate Metal Conduit.
6. NEMA TC 2 - Electrical Polyvinyl Chloride (PVC) Tubing and Conduit.
7. NEMA TC 3 - PVC Fittings for Use with Rigid PVC Conduit and Tubing.

1.3 SYSTEM DESCRIPTION

A. Raceway and boxes located as indicated on Drawings, and at other locations required for 
splices, taps, wire pulling, equipment connections, and compliance with regulatory 
requirements. Raceway and boxes are shown in approximate locations unless 
dimensioned. Provide raceway to complete wiring system.

B. Wet and Damp Locations: Provide rigid steel conduit.  Provide cast metal junction and pull 
boxes. Provide flush mounting outlet box in finished areas.

C. Concealed Dry Locations: Provide rigid steel intermediate metal conduit on electrical 
metallic tubing.  Provide sheet-metal boxes. Provide flush mounting outlet box in finished 
areas. Provide hinged enclosure for large pull boxes.

D. Exposed Dry Locations: Provide rigid steel conduit, intermediate metal conduit or electrical 
metallic tubing.  Provide sheet-metal boxes. Provide flush mounting outlet box in finished 
areas. Provide hinged enclosure for large pull boxes.
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E. In Slab or Under Slab on Grade: No branch circuit raceway is allowed in any slab or under 
slab on grade unless specifically indicated on drawings.

1.4 DESIGN REQUIREMENTS

A. Minimum Raceway Size: 3/4 inch.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Protect conduit from corrosion and entrance of debris by storing above grade. Provide 
appropriate covering.

B. Protect PVC conduit from sunlight.

1.6 COORDINATION

A. Coordinate installation of outlet boxes and raceway for equipment connected under other 
Divisions.

B. Coordinate installation of conduit for control wiring in mechanical rooms and in 
inaccessible locations such as walls and hard ceilings.  

C. Coordinate installation of conduit for all other low-voltage systems in inaccessible 
locations and all other locations required by drawings or specifications for those systems.

D. Coordinate mounting heights, orientation and locations of outlets mounted above 
counters, benches, and backsplashes.  Refer to Architectural elevations and equipment 
specifications and coordinate device locations prior to electrical rough-in.

PART 2 - PRODUCTS

2.1 METAL CONDUIT

A. Manufacturers:
1. Carlon Electrical Products
2. Hubbell Wiring Devices
3. Thomas & Betts Corp
4. Walker Systems Inc.
5. The Wiremold Co.
6. Multi Cell
7. O-Z Gedney 
8. Raco.
9. or approved equal.

B. Rigid Steel Conduit: ANSI C80.1.

C. Intermediate Metal Conduit (IMC): Rigid steel.

D. Fittings and Conduit Bodies: NEMA FB 1; material to match conduit

E. Electrical Metal Tubing (EMT):  All EMT fittings shall be steel not die-cast metal. All 
conduit stub-ups above ceiling for low voltage and data to be provided with insulating 
bushing.   
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F. Flexible Metal Conduit (Flex):  Conduit fittings shall be steel.  Provide plastic anti-short 
bushing for all flex fittings.  Comply with NEC 348.

G. Liquidtight Flexible Metal Conduit:  Shall be same as flexible metal conduit specified 
above except Article 350 in NEC.

H. PVC-Coated Rigid Steel Conduit:  Galvanized rigid steel with additional external coating 
for 40 mil polyvinyl chloride jacket (PVC).  Conforming to UL Standard 6. ANSI C80.1 and 
NEMA Standard No. RN.1.
1. Manufacturer: 

a. Ocal Inc.
b. Perma Cote Industries
c. Rob-Roy Industries
d. or Approved equal.

I. PVC-Rigid Nonmetallic Conduit:  PVC and fittings that are listed per the UL Standards.  
Comply with NEMA Standard TC-2.

J. Nonmetallic Multi Duct:  Provide nonmetallic multi duct that is UL Listed.
1. Type:  four (4) inches schedule 40 PVC outer duct, four 1.25 inch ducts of ribbed 

polyethylene.  Duct shall have six (6) inch deep end bell on one end, spigot on the 
other end.

2. Multi Duct shall have gaskets to seal the inside and outside walls of the inner 
duct.

2.2 ENCLOSURES 
A. Pull Boxes, Junction Boxes, Cabinets, and Wireways:  Provide pull boxes, junction boxes, 

wireways, and cabinets wherever necessary for proper installation of various electrical 
systems according to the National Electrical Code and where indicated on the Drawings.

B. Minimum Size:  That size shown on the drawings, as required for the specific function, or 
as required by the National Electrical Code, whichever is larger.

C. Construction:
1. Indoors in Dry Areas and Not Buried in Slab:  Code gage steel - NEMA 1 

construction - sides formed and welded, screw covers unless indicated hinged 
cover or door on drawings. Hinged doors shall be similar to panelboard doors with 
the same type locking device.  Knockouts shall be factory made or formed O-Z 
Gedney Type PB or approved equal.

2. Outdoors or Indoors in Wet Areas and Not Buried in Slab:  Same as specified 
above for indoor except provide NEMA 3R (designated by 3R or RT) unless 
indicated or specified to be NEMA 4 (designated by 4 or WP) or other type rating.

3. Indoors Buried in Slab:  Watertight, galvanized cast iron in floors on or below 
grade, otherwise concrete tight stamped steel.

4. Outdoors Buried in Earth:  Watertight, Polymer concrete similar to Hubbell Power 
System, Inc. “Quazite” or precast concrete type manufactured by Brooks Product, 
Inc brand for Oldcastle Precast, Inc. Precast box shall have appropriate structural 
rating for intended use.  Install on a level poured concrete base to provide a solid 
bearing surface.  Provide a bolted cast iron traffic cover with foundry-cast marking 
"Electrical", "Communications" or "Telephone" as applies.  Top of enclosure shall 
be one (1) inch above finished grade in earth.  Top of enclosure shall be flush with 
finished pavement.

2.2 WIREWAY

A. Manufacturers:  Same as Metal Conduit.
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B. Product Description:  General purpose.

C. Size:  As determined by Contractor in accordance with NEC 376.

D. Cover:  Screw cover.

E. Connector:  Slip-in.
F. Fittings: Lay-in type.

G. Finish:  Rust inhibiting primer coating with gray enamel finish.

2.3 OUTLET BOXES

A. Manufacturers:  Same as Metal Conduit.

B. Sheet Metal Outlet Boxes: NEMA OS 1, galvanized steel.
1. Luminaire and Equipment Supporting Boxes: Rated for weight of equipment 

supported; furnish 1/2 inch male fixture studs where required.
2. Concrete Ceiling Boxes: Concrete type.

C. Cast Boxes: NEMA FB 1, Type FD, cast feralloy. Furnish gasketed cover by box 
manufacturer. 

D. Wall Plates: As specified in Section 26 27 26.

2.4 FLOOR BOXES

A. UL listed for wet application, watertight cast-iron, scrub-shield compliant.

B. NEMA OS-1, sheet steel outlet boxes, device boxes, covers, and box supports.
1. Floor: Fully adjustable before and after pour.
2. UL Listed for wet application when installed into concrete, stone, tile or floor 

without carpet cover.  Provide carpet flange where installed in carpet.
3. Provide watertight, cast iron on floors at or below grade, and provide concrete 

tight stamped steel on all upper floors.
4. Multi Gang Floor Box:  Fully adjustable watertight cast iron gang floor boxes 

where shown on Drawings.  Provide with removable partition and provide conduit 
openings in boxes as required.  Install power circuits in separate raceway from 
data, telephone or other signal.

C. Manufacturers: 
1. Appleton
2. Carlon
3. Crouse-Hinds
4. Hubbell
5. FSR
6. Wiremold/Legrand

        

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verify outlet locations and routing and termination locations of raceway prior to rough-in.
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3.2 EXISTING WORK

A. Remove exposed abandoned raceway, including abandoned raceway above accessible 
ceiling finishes. Cut raceway flush with walls and floors, and patch surfaces.

B. Remove concealed abandoned raceway to its source.

C. Disconnect abandoned outlets and remove devices. Remove abandoned outlets when 
raceway is abandoned and removed. Install blank cover for abandoned outlets not 
removed.

D. Maintain access to existing boxes and other installations remaining active and requiring 
access. Modify installation or provide access panel.

E. Extend existing raceway and box installations using materials and methods compatible 
with existing electrical installations, or as specified.

F. Clean and repair existing raceway and boxes to remain or to be reinstalled.

3.3 INSTALLATION - RACEWAY

A. Ground and bond raceway and boxes in accordance with Section 26 05 26.

B. Fasten raceway and box supports to structure and finishes in accordance with Section 26 
25 29.

C. Identify raceway and boxes in accordance with Section 26 05 53.

D. Arrange raceway and boxes to maintain headroom and present neat appearance.

E. Raceway routing is shown in approximate locations unless dimensioned. Route to 
complete wiring system.

F. Arrange raceway supports to prevent misalignment during wiring installation.

G. Support raceway using coated steel or malleable iron straps, lay-in adjustable hangers, 
clevis hangers, and split hangers.

H. Group related raceway; support using conduit rack. Construct rack using steel channel 
specified in Section 26 05 29.

I. Do not support raceway with wire or perforated pipe straps. Remove wire used for 
temporary supports

J. Do not attach raceway to ceiling support wires or other piping systems.

K. Construct wireway supports from steel channel specified in Section 26 25 29.

L. Route exposed raceway parallel and perpendicular to walls.

M. Route raceway installed above accessible ceilings parallel and perpendicular to walls.

N. Maximum Size Conduit in Slab Above Grade:  3/4 inch.

O. Maintain clearance between raceway and piping for maintenance purposes.
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P. Maintain 12 inch clearance between raceway and surfaces with temperatures exceeding 
104 degrees Fahrenheit.

Q. Cut conduit square using saw or pipe cutter; de-burr cut ends. 

R. Bring conduit to shoulder of fittings; fasten securely.

S. Join nonmetallic conduit using cement as recommended by manufacturer. Wipe 
nonmetallic conduit dry and clean before joining. Apply full even coat of cement to entire 
area inserted in fitting. Allow joint to cure for minimum 20 minutes.

T. Install conduit hubs or sealing locknuts to fasten conduit to sheet metal boxes in damp 
and wet locations and to cast boxes. DO NOT route conduit through the top of any 
outdoor disconnects, panels, etc. conduits must be routed through side or bottom only.

U. Install no more than equivalent of three 90 degree bends between boxes. Install conduit 
bodies to make sharp changes in direction, as around beams. Install hydraulic one-shot 
bender to fabricate factory elbows for bends in metal conduit larger than two (2) inch size.

V. Avoid moisture traps; install junction box with drain fitting at low points in conduit system.

W. Install fittings to accommodate expansion and deflection where raceway crosses 
expansion joints.

X. Install suitable pull string or cord in each empty raceway except sleeves and nipples.

Y. Install suitable caps to protect installed conduit against entrance of dirt and moisture.

Z. Surface Raceway: Install flat-head screws, clips, and straps to fasten raceway channel to 
surfaces; mount plumb and level. Install insulating bushings and inserts at connections to 
outlets and corner fittings.

AA. Close ends and unused openings in wireway.

BB. Provide tracer wire on all underground raceway outside building slab on grade.

3.4 RACEWAY TYPES

A. The following raceway types are to be used in the following locations:
1. Under Slab on Grade: Schedule 40 PVC.
2. Outdoor Locations, Above Grade: Rigid galvanized steel.
3. Wet and Damp Locations: Rigid galvanized steel.
4. Exposed or Concealed Dry Locations, Indoors: EMT, IMC, or rigid galvanized 

steel.
5. Underground:

a. All underground electrical wire in schedule 40 PVC or rigid galvanized 
steel, 208 volts or greater shall be encased in red concrete two (2) inches 
thick on all sides. Encasement not required under building slabs, parking 
lots or other paved surfaces. Red dye may not be applied to the top of the 
concrete.

b. All underground electrical wire in schedule 40 PVC or rigid galvanized 
steel, 120 volts or less shall have red warning tape 6” above raceway.

6. Transformers and Motors: 24 inch flexible metal conduit to equipment. 
7. Kitchens and outdoor motor and transformer connections: Liquidtight flexible 

metal conduit for all exposed raceway.
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8. Cooling Towers: PVC coated rigid galvanized steel within 50 feet of tower.

3.5 INSTALLATION - BOXES

A. Install wall mounted boxes at elevations to accommodate mounting heights as indicated 
on Drawings and as approved by the Architect.

B. Adjust box location up to ten (10) feet prior to rough-in to accommodate intended purpose.

C. Orient boxes to accommodate wiring devices oriented as specified in Section 126 27 26.

D. Install pull boxes and junction boxes above accessible ceilings and in unfinished areas 
only.

E. In Accessible Ceiling Areas: Install outlet and junction boxes no more than 6 inches from 
ceiling access panel or from removable recessed luminaire.

F. Do not fasten boxes to ceiling support wires or other piping systems.

G. Support boxes independently of conduit.  Provide rigid support to structure for all junction 
boxes.  Mount junction boxes within 18” of finished ceilings to facilitate future access.  
Locate junction boxes to allow ready access to junction box covers without removing any 
equipment.

H. All outdoor boxes shall be UL listed for wet location service.

I. Provide rigid support to structure for all junction boxes.

J. Provide rigid support to structure for all conduit within 3 feet of each junction box and a 
maximum spacing of 10 feet.

K. Install junction boxes above ceilings in readily accessible with no obstructions, locate 
within 18 inches of finished ceiling to facilitate easy access.

L. For all flexible whips to light fixtures provide wire support at mid-length of whip to structure 
above with UL listed conduit support clip.

M. Provide outlet boxes to meet depth requirement of Architectural walls.  Refer to 
Architectural Spec Section 09250 and 10611 for wall partitions.

3.6 ADJUSTING

A. Install knockout closures in unused openings in boxes.   

3.7 CLEANING

A. Clean interior of boxes to remove dust, debris, and other material.

B. Clean exposed surfaces and restore finish.

3.8 INSTALLATION - FLOOR BOXES

A. Use cast floor boxes for installation in slab on grade.

B. Set floor boxes level.
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C. Install boxes and fittings to preserve fire resistant rating of slabs and other elements, using 
materials and methods specified in Section 26 05 29.

3.9 ADJUSTING

A. Adjust floor box flush with finish material.

3.10 CLEANING

A. Clean interior of boxes to remove dust, debris, and other material.

3.11 ABOVE CEILING JUNCTION BOXES

A. Labeling:  Provide label on all above ceiling junction boxes.
1. Provide permanent labeling with indelible black marker, in neat, legible print 

indicating the panelboard name, branch circuit number(s) and voltage of 
conductors within the junction box.  Junction boxes used for emergency power 
circuits to be painted red.

END OF SECTION 26 05 33
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SECTION 26 05 53 - IDENTIFICATION FOR ELECTRICAL SYSTEMS

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. Nameplates.
2. Underground Warning Tape.
3. Lockout Devices.

1.3 QUALITY ASSURANCE

A. Manufacturers: Firms regularly engaged in manufacture of electrical identification, of types 
and sizes required, whose products have been in satisfactory use in similar service for not 
less than 5 years.

B. Codes and standards: Comply with the following:
1. National Electrical Code, NFPA No. 70.
2. NEMA standards applicable to the product provided.
3. UL standards applicable to the product provided.

PART 2 – PRODUCTS

2.1 MANUFACTURERS

A. Acceptable Manufacturers: Subject to compliance with requirements, manufacturers 
offering products that may be incorporated in the work include, but are not limited to the 
following:

1. Panduit Corp.
2. American Labelmark Co.
3. Markal Corp.
4. Calpico, Inc.
5. Ideal Industries, Inc.

2.2 NAMEPLATES

A. Product Description: Laminated three-layer plastic with engraved black letters on light 
contrasting background color.

B. Emergency Power panels and Equipment: Laminated three-layer plastic with engraved 
white letters on RED background.

C. Letter Size:
1. 1/4 inch high letters for identifying individual equipment and loads.

D. Minimum nameplate thickness: 1/8 inch.
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2.3 UNDERGROUND WARNING TAPE

A. Description: four (4) inch wide plastic tape, colored red with suitable warning legend 
describing buried electrical lines.

PART 3 - EXECUTION

3.1 PREPARATION

A. Degrease and clean surfaces to receive adhesive for identification materials.

3.2 INSTALLATION

A. Install identifying devices after completion of painting.

B. Nameplate Installation:
1. Install nameplate parallel to equipment lines.
2. Install nameplate for each electrical distribution and control equipment 

enclosure with corrosive-resistant mechanical fasteners, or adhesive.
3. Install nameplates for each control panel and major control components located 

outside panel with corrosive-resistant mechanical fasteners, or adhesive.
4. Secure nameplate to equipment front using screws, rivets, or adhesive.
5. Secure nameplate to inside surface of door on recessed panelboard in finished 

locations.
6. Install nameplates for the following:

a. Switchboards
b. Panelboards
c. Transformers
d. Service Disconnects

1) Enclosed Switches
e. Motor Control Centers
f. Stand-alone Motor Controllers
g. Generators
h. Contactors

C. Underground Warning Tape Installation:
1. Install underground warning tape along length of each underground conduit, 

raceway, or cable six (6) to eight (8) inches below finished grade, directly above 
buried conduit, raceway, or cable. Where multiple lines installed in a common 
trench or concrete envelope, do not exceed an overall width of 16 inches; install 
a single line marker.

2. Install line marker for underground wiring, both direct buried and in raceway.

D. Printed Panelboard Directory:
1. Provide framed, typed circuit schedules with explicit description and 

identification of items controlled by each individual breaker for that panel, 
switchboard, or motor control center. 

2. Panelboard directory shall include a legend indicating insulation color 
corresponding each phase and voltage in the building electrical system.

3. Copy in Owner’s Manual.
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3.3 ABOVE CEILING JUNCTION BOXES

A. Labeling:  Provide label on all above ceiling junction boxes.
1. Provide permanent labeling with indelible black marker, in neat, legible print 

indicating the panelboard name, branch circuit number(s) and voltage of 
conductors within the junction box.

3.4 ARC FLASH WARNING LABEL

A. Switchboards, panel boards and motor control centers requiring examination, adjustments, 
servicing or maintenance while energized shall be field marked to warn persons of arc 
flash hazards. Marking shall be located so as to be clearly visible to qualified persons 
before servicing or maintenance.

END OF SECTION 26 05 53
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ITEM 101 

PREPARING RIGHT-OF-WAY 

101.1. DESCRIPTION: Prepare the right of way and designated easements for construction operations 

by removing and disposing of all obstructions when removal of such obstructions is not 

specifically shown on the plans to be paid by other Items. 
 

101.2. MATERIALS: 
 

A. Obstructions. Obstructions shall be considered to include, but not limited to, remains of 

houses not completely removed by others, foundations, floor slabs, concrete, brick, lumber, 

plaster, cisterns, septic tanks, basements, abandoned utility pipes or conduits, equipment or 

other foundations, fences, retaining walls, outhouses, shacks, and all other debris as well as 

buried concrete slabs, curbs, gutters, driveways, and sidewalks. 
 

This item shall also include the removal of trees, stumps, bushes, shrubs, brush, roots, 

vegetation, logs, rubbish, paved parking areas, miscellaneous stone, brick, drainage 

structures, manholes, inlets, abandoned railroad tracks, scrap iron and all debris, whether 

above or below ground, except live utility facilities. 
 

It is the intent of this specification to provide for the removal and disposal of all obstructions 

to the new construction together with other objectionable materials not specifically provided 

for elsewhere by the plans and specifications. 
 

B. Explosives. This item shall not govern for the demolition of buildings by the use of explosives. 

Such demolition work shall be governed by the use of a special specification controlling 

the work. 
 

C. Fences. Unless shown otherwise on the plans, all fences along the right-of-way which are 

damaged or removed temporarily by the Contractor shall be replaced by the Contractor to an 

equal or better condition at no additional cost to the City. 
 

D. Hazardous Materials. If the Contractor encounters hazardous substances, industrial waste, 

other environmental pollutants, underground storage tanks, or conditions conducive to 

environmental damage, Contractor shall immediately stop work in the area affected and 

report the condition to the Owner's representative in writing. Contractor shall not be 

responsible for or required to conduct any investigation, site monitoring, containment, 

cleanup, removal, restoration or other remedial work of any kind or nature (the “remedial 

work”) under any applicable level, state or federal law, regulation or ordinance, or any 

judicial order. If the Contractor agrees in writing to commence and/or prosecute some or all 

of the remedial work, all costs and expenses, to include any extension of the contract time, of 

such remedial work shall be paid by Owner to Contractor as additional compensation. 
 

101.3. EQUIPMENT: Provide applicable equipment to conduct work as described in this specification 

or as specified on the plans. 
 

101.4. CONSTRUCTION: Protect designated features on the right of way and prune trees and shrubs 

as directed. Do not park equipment, service equipment, store materials, or disturb the root area 

under the branches of trees designated for preservation. When shown on the plans, treat cuts on 
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trees with an approved tree wound dressing within 20 min. of making a pruning cut or otherwise 

Causing damage to the tree. Follow all local and state regulations when burning. If burning of 

brush is approved, pile and burn at approved locations. When working in state or national forests 

or parks, coordinate work with state and federal authorities. Testing, removal, and disposal of 

hazardous materials will be in accordance with 101.2.D, “Hazardous Materials.” 
 

Clear areas shown on the plans of all obstructions, except those landscape features that are to be 

preserved. Such obstructions include but are not limited to those identified in 101.2.A, 

“Obstructions” and other items as specified on the plans. Remove vegetation and other landscape 

features not designated for preservation. Removal of live utility facilities is not included in this 

Item. Remove culverts, storm sewers, manholes, and inlets in proper sequence to maintain traffic 

and drainage. 
 

Unless otherwise indicated on the plans, all underground obstructions shall be removed to the 

following depths: 
 

• In areas receiving embankment, remove obstructions not designated for preservation to 2 ft. 

below natural ground. 
 

• In areas to be excavated, remove obstructions to 2 ft. below the excavation level. 
 

• In all other areas, remove obstructions to 1 ft. below natural ground. 
 

When allowed by the plans or directed, cut trees and stumps off to ground level. 
 

Holes remaining after removal of all obstructions, objectionable materials, vegetation, etc. shall 

be backfilled and tamped and the entire area bladed, to prevent ponding of water and to positive 

provide drainage. Backfill materials deemed unacceptable by the Engineer shall be removed and 

replaced at no additional cost to the City. In areas that are to be immediately excavated, backfilling 

and blading may be eliminated if approved by the Engineer. Areas to be used as borrow sites 

and material sources shall have all obstructions, objectionable materials, vegetation, etc., removed 

to the complete extent necessary to prevent such objectionable matter from becoming mixed with 

the material to be used in the construction. 
 

Where a conduit is shown to be replaced, it shall be removed in its entirety and all connections to 

the existing conduit shall be extended to the new line. Where an existing conduit is to be cut and 

plugged, the line shall be cut back not less that 2 feet and a plug of concrete not less that 2 feet 

long shall be poured and held in the end of the pipe or the plug may be accomplished by using a 

precast stopper grouted into place. 
 

Material to be removed will be designated as “salvageable” or “non-salvageable” on the plans 

prior to bidding by the Contractor. All “salvageable” material will remain the property of the City 

and will be stored at the site as directed by the Engineer. All “non-salvageable” materials and 

debris removed shall become the property of the Contractor and shall be removed from the site 

and shall be disposed of properly and in accordance with local, state, and federal requirements. 
 

All asphaltic material shall be deposited of or recycled at a facility authorized to accept the 

asphalt for such purposes. 
 

Dispose of wells in accordance with TxDOT Item 103, “Disposal of Wells.” 
 

101.5. MEASUREMENT: “Preparing Right-of-Way” for new construction will be measured by the 

lump sum. 
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101.6. PAYMENT: This item will be paid for at the contract lump sum price bid for “Preparing Right- 

of-Way,” which price shall be full compensation for work herein specified, including the 

furnishing of all materials, equipment, tools, labor, and incidentals necessary to complete the 

work. The lump sum price will be pro-rated based on the number of phases in the project. A 

phase will be eligible for payment when street excavation is completed for that phase. 
 

101.7. BID ITEM: 
 

Item 101.1 - Preparing Right-of-Way - lump sum 
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SECTION 515 

 

TOPSOIL 

  
 

515.1.  DESCRIPTION: This item shall govern for the furnishing, placing and spreading of approved selected 

topsoil, to the lines and grades, at locations shown on the plans or as directed by the Inspector and in 

conformity with these specifications.  

515.2.  MATERIALS: Use easily cultivated, fertile topsoil that is free from objectionable material, has a high 

resistance to erosion, and is able to support plant growth. Obtain topsoil from the right of way at sites of 

proposed excavation or embankment when specified on the plans, or as directed. Secure additional 

topsoil, if necessary, from approved sources outside the right of way in accordance with the 

requirements of TxDOT Standard Specification Item 7, Article 7.19, "Preservation of Cultural and 

Natural Resources and the Environment." Ensure that the topsoil obtained from sites outside the right of 

way has a pH of 5.5 to 8.5. Topsoil is subject to testing by the Engineer. Use water that is clean and free 

of industrial wastes and other substances harmful to the growth of vegetation.  

515.3.  EQUIPMENT: Provide the machinery, tools and equipment necessary for proper prosecution of the 

work. All machinery, tools and equipment used shall be maintained in a satisfactory and workmanlike 

manner.  

515.4.  CONSTRUCTION: Remove and dispose of objectionable material from the topsoil source before 

beginning the work. Stockpile topsoil, when necessary, in a windrow at designated locations along the 

right of way line or as directed by the Engineer. Keep source and stockpile areas drained during the 

period of topsoil removal and leave them in a neat condition when removal is complete. Before placing 

topsoil, cultivate the area to a depth of 4 in. Spread the topsoil on excavated areas to a uniform loose 

cover at a minimum thickness of 4 in. or at the thickness specified in the plans. Water and roll the 

topsoil with a light roller or other suitable equipment. If the topsoil settles below the established grade 

after the application of water and light rolling, additional topsoil shall be added and sprinkled with 

water and rolled as directed by the Engineer.  

515.5.  MEASUREMENT: Measurement of "Topsoil" shall be made by the cubic yard in place and only for 

those areas designated on the plans, or to areas as directed by the Engineer.  

515.6.  PAYMENT: Topsoil measured as specified above will be paid for at the contract unit price bid per 

cubic yard, which price shall be full compensation for all hauling, placing material, sprinkling the 

material with water, and for all labor, equipment, tools and incidentals necessary to complete the work.  

515.7.  BID ITEM:  

Item 515.1 -Topsoil -per cubic yard  
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SECTION 516 

SODDING 

516.1.  DESCRIPTION: This item shall govern for the furnishing and planting of Bermuda, St. Augustine, Buffalo 

609 or other acceptable grass sad on the areas designated on the plans or as directed by the Engineer. All 

planting shall be completed as soon as practical to avoid erosion of topsoil and graded areas in advance of 

acceptance of the work.  

516.2.  MATERIALS: The sod shall consist of live, growing grass secured from sources where the soil is fertile. 

All grass sod shall have a healthy, virile root system of dense, thickly matted roots throughout the soil of the 

sod for a minimum thickness of 1 inch. The Contractor shall not use sod from areas where the grass is 

thinned out, or where the grass roots have been dried out by exposure to air and sun to such an extent as to 

damage its ability to grow when transplanted. The sod shall be free from noxious weeds or other grasses and 

shall not contain any matter deleterious to its growth or which might affect its subsistence or hardiness when 

transplanted. Sources from which sod is to be obtained shall be subject to approval by the Engineer.  

A.  Block Sod. Use block sod free from noxious weeds, Johnson grass, other grasses, or any matter 

deleterious to the growth and subsistence of the sod.  

B.  Fertilizer. A pelleted or granulated fertilizer shall be used with an analysis of 16-8-8. (The figures in the 

analysis represent the percent of nitrogen, phosphoric acid, and potash nutrients respectively.) At least 

50% of the nitrogen component must be of a slow-release formulation such as urea-based and plastic 

resin-coated fertilizers. Ensure that fertilizer is in an acceptable condition for distribution in containers 

labeled with the analysis. Fertilizer is subject to testing by the Texas A&M Feed and Fertilizer Control 

Service in accordance with the Texas Fertilizer Law.  

C.  Water. Use water that is clean and free of industrial wastes and other substances harmful to the growth 

of vegetation.  

D.  Mulch. When mulch is specified below the sod, use straw mulch consisting of oat, wheat or rice straw 

or hay mulch of either Bermuda grass or prairie grasses. Use straw or hay mulch free of Johnson grass 

and other noxious and foreign materials. Keep the mulch dry and do not use molded or rotted material.  

E.  Tacking Methods. Use a tacking agent applied in accordance with the manufacturer's recommendations 

or a crimping method on all straw or hay mulch operations. Tacking agents must be approved before 

use, or may be specified on the plans.  

516.3.  EQUIPMENT: Provide the machinery, tools and equipment necessary for proper prosecution of the work. 

All machinery, tools and equipment used shall be maintained in a satisfactory and workmanlike manner.  

516.4.  CONSTRUCTION:  

A.  General. Cultivate the area to a depth of 4 in. before placing the sod. Plant the sod specified and mulch, 

if required, after the area has been completed to lines and grades as shown on the plans. Where rolling is 

specified by the following sub-articles, the roller shall be a light corrugated drum roller.  

B.  Planting Season. All planting shall be done between the average date of the last freeze in the spring and 

six weeks prior to the average date for the first freeze in the fall according to the U.S. Weather Bureau 

for the area.  

C. Block Sodding. At locations shown on plans or where directed by the Engineer, sod blocks shall be 
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carefully placed on the prepared areas. The fertilizer shall then be applied and thoroughly watered. 

When sufficiently dry, the sodded area shall be rolled or tamped to form a thoroughly compacted, solid 

mat. Any voids left in the block sodding shall be filled with additional sod and tamped.  

 D. Watering. Sod shall be thoroughly watered immediately after planting and subsequently at such 

intervals to promote growth or as directed by the Engineer. Furnish and operate equipment to distribute 

water at a uniform and controllable rate. Ensure that watering does not erode soil or plantings. Apply 

water in the required quantity where shown on the plans or as directed by the Engineer.  

E. Fertilizing. The fertilizer shall be applied uniformly over the sodded areas and in the manner directed. 

The fertilizer shall be dry and in good physical condition. Fertilizer that is powdered or caked will be 

rejected. Distribution of fertilizer shall meet the approval of the Engineer. Unless otherwise indicated 

on the plans, fertilizer shall be applied uniformly at the average rate of 300 pounds per acre for all types 

of sod.  

 F. Finishing. Where applicable, the shoulders, slopes, and ditches shall be smoothed after planting has 

been completed and shaped to conform to the cross-section previously provided and existing at the time 

sodding operations were begun. Any excess dirt from the planting operations shall be spread uniformly 

over adjacent areas or disposed of as directed by the Engineer so that the completed surfaces will 

present a sightly appearance. Keep sod along edges of curbs, driveways, walkways, etc., trimmed until 

acceptance.  

G. Sequence of Sodding. It is the intent of this specification that all sodding be placed and watered twice a 

week, unless intervening rains make watering unnecessary . Watering shall be required for at least thirty 

(30) days after planting to establish growth or until acceptance of the work by the City. If the season is 

inappropriate, the Engineer may require that the sodding operations be advanced or retarded as may 

seem advisable. All areas shall be covered with live sod before final acceptance. Any blocks which 

show no signs of life shall be replaced with live sod before the work shall be measured for payment.  

 

516.5. MEASUREMENT: Measurement of acceptable "Sodding," complete in place, will be by the square yard. 

Fertilizer, mulch, and water will not be measured for payment.  

516.6. PAYMENT: "Sodding," measured as provided above, will be paid for at the contract unit price bid per 

square yard, which price shall be full compensation for furnishing, hauling and placing all materials, for all 

fertilizer and water required and for all labor, tools, equipment and incidentals necessary to complete the 

work.  

516.7. BID ITEM:  

Item 516.1 -Bermuda Sodding -per square yard  

Item 516.2 -St. Augustine Sodding -per square yard  

Item 516.3 -Buffalo 609 Sodding -per square yard  



Bain Medina Bain Inc. Campus Wide Hydronic Piping Replacement 
LEAF Engineers Project No. 230030 ACD Palo Alto College 

FLEXIBLE BASE 
200 - 1 

 

DIVISION II – BASE AND SURFACE COURSES 

ITEM 200 

FLEXIBLE BASE 

 

200.1 DESCRIPTION. Construct a base course for surfacing, pavement, or other base courses 

composed of crushed stone, and constructed as herein specified in one or more courses in conformance 

with the typical sections shown on the plans and to the lines and grades as established by the Engineer. 

 

200.2 MATERIALS. Furnish uncontaminated materials of uniform quality that meet the requirements 

of the plans and specifications. Notify the Engineer of the proposed material sources and of changes to 

material sources. The Engineer may sample and test project materials at any time before compaction 

throughout the duration of the project to assure specification compliance. Use the TxDOT standard 

laboratory test procedure Tex-100-E for material definitions. 

 

1. Aggregate. Furnish aggregate of the type and grade shown on the plans and 

conforming to the requirements of Table 1. Each source must meet Table 1 

requirements for liquid limit, plasticity index, and wet ball mill for the grade 

specified. Do not use additives such as but not limited to lime, cement, or fly ash 

to modify aggregates to meet the requirements of Table 1, unless shown on the 

plans. 

 

Table 1 

Aggregate Material Requirements 

Property Test Method1 Grade 1 Grade 2 Grade 3 Grade 4 

Master gradation sieve 

size (% retained) 

Tex-110-E 

   As shown on 

the plans 

2- ½ in. - 0 0 

1- ¾ in. 0 0-10 0-10 

7/8 in. 10-35 - - 

3/8 in. 30-50 - - 

No. 4 45-64 45-75 45-75 

No. 40 70-85 60-85 50-85 

Liquid limit, % max 2 
Tex-104-E 

35 40 40 As shown on 

the plans 

Plasticity index, max. 2 

Tex-106-E 

10 12 12 As shown on 

the plans 

Plasticity index, min. 2 As shown on the plans 

Wet ball mill, % max. 3 

Tex 116-E 

40 45 - As shown on 

the plans Wet ball mill, % max. 

increase passing the No. 

40 sieve 3 

20 20 - 

1. TxDOT standard laboratory test procedures 

2. Determine plastic index in accordance with Tex-107-E (linear shrinkage) when liquid limit is 

unattainable as defined in Tex-104-E. 

3. ASTM C131 (Grad. A), Los Angeles Abrasion, can be used in lieu of the wet ball mill procedure. The 

maximum abrasion allowed to the crushed stone is forty (40) when subjected to the Los Angeles Abrasion 

test. 
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a. Material Tolerances. The Engineer may accept material if no more than 1 of the 5 most recent 

gradation tests has an individual sieve outside the specified limits of the gradation. 

 

When target grading is required by the plans, no single failing test may exceed the master 

grading by more than 5 percentage points on sieves No. 4 and larger or 3 percentage points on 

sieves smaller than No. 4 sieve. 

 

The Engineer may accept material if no more than 1of the 5 most recent plasticity index tests is 

outside the specified limit. No single failing test may exceed the allowable limit by more than 2 

points. 

 

b. Material Types. Do not use fillers or binders unless approved by the Engineer. Furnish the type 

specified on the plans in accordance with the following. 

(1) Type A. Crushed stone produced and graded from oversize quarried aggregate that 

originates from a single, naturally occurring source. Do not use gravel or multiple 

sources. 

(2) Type B. Crushed or uncrushed gravel. Blending of 2 or more sources is allowed. Use of 

this material must have written approval by the City Engineer prior to selection for 

bidding or construction. 

(3) Type C. Crushed gravel with a minimum of 60% of the particles retained on a No. 4 

sieve with 2 or more crushed faces as determined by TxDOT’s standard laboratory test 

procedure Tex-460-A, Part I. Blending of 2 or more sources is allowed. 

(4) Type D. Type A material or crushed concrete. Crushed concrete containing gravel will 

be considered Type D material. Crushed concrete must meet the requirements in Section 

200.2.A.3.b, “Recycled Material (Including Crushed Concrete) Requirements,” and be 

managed in a way to provide for uniform quality. The Engineer may require separate 

dedicated stockpiles in order to verify compliance. 

(5) Type E. As shown on the plans. 

 

c. Recycled Material. Recycled asphalt pavement (RAP) and other recycled materials may be 

used when shown on the plans. Request approval to blend 2 or more sources of recycled 

materials. 

(1) Limits on Percentage. When RAP is allowed, do not exceed 20% RAP by weight unless 

otherwise shown on the plans. The percentage limitations for other recycled materials 

will be as shown on the plans. 

 (2) Recycled Material (Including Crushed Concrete) Requirements. 

(a) Contractor Furnished Recycled Materials. When the Contractor furnishes the 

recycled materials, including crushed concrete, the final product will be subject to 

the requirements of Table 1 for the grade specified. Certify compliance with 

TxDOT’s DMS-11000, “Evaluating and Using Nonhazardous Recyclable 

Materials Guidelines,” for Contractor furnished recycled materials. In addition, 

recycled materials must be free from reinforcing steel and other objectionable 

material and have at most 1.5% deleterious material when tested in accordance 

with TxDOT’s standard laboratory test procedure Tex-413-A. For RAP, do not 

exceed a maximum percent loss from decantation of 5.0% when tested in 

accordance with TxDOT’s standard laboratory test procedure Tex-406-A. 

Test RAP without removing the asphalt. 

(b) City Furnished Required Recycled Materials. When the City furnishes and 

requires the use of recycled materials, unless otherwise shown on the plans: 
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• City required recycled material will not be subject to the 

requirements in Table 1, 
• Contractor furnished materials are subject to the requirements in 

Table 1 and this Item,  

• the final product, blended, will be subject to the requirements in 

Table 1, and 

• for final product, unblended (100% City furnished required 

recycled material), the liquid limit, plasticity index, wet ball mill, 

classification, and compressive strength is waived. 

 

Crush City-furnished RAP so that 100% passes the 2 inch sieve. The Contractor is 

responsible for uniformly blending to meet the percentage required. 

(c) City Furnished and Allowed Recycled Materials. When the City furnishes and 

allows the use of recycled materials or allows the Contractor to furnish recycled 

materials, the final blended product is subject to the requirements of Table 1 and 

the plans. 

(3) Recycled Material Sources. City-owned recycled material is available to the 

Contractor only when shown on the plans. Return unused City-owned recycled 

materials to the City stockpile location designated by the Engineer unless 

otherwise shown on the plans. 

 

1. The use of Contractor-owned recycled materials is allowed when shown on the 

plans. Contractor-owned surplus recycled materials remain the property of the 

Contractor. Remove Contractor-owned recycled materials from the project and 

dispose of them in accordance with federal, state, and local regulations before 

project acceptance. Do not intermingle Contractor-owned recycled material with 

City-owned recycled material unless approved by the Engineer. 

 

  2. Water. Furnish water free of industrial wastes and other objectionable matter. 

 

3. Material Sources. Only commercial sources may be used unless otherwise 

allowed by the City and shown on the plans. 

 

200.3 EQUIPMENT. Provide machinery, tools, and equipment necessary for proper execution of the 

work. Provide rollers in accordance with Item 210, “Rolling.” Provide proof rollers in accordance with 

TxDOT Item 216, “Proof Rolling,” when required. 

 
200.4 CONSTRUCTION 

A. Construct each layer uniformly, free of loose or segregated areas, and with the required 

density and moisture content. Provide a smooth surface that conforms to the typical 

sections, lines, and grades shown on the plans or as directed. 

 

Stockpile base material temporarily at an approved location before delivery to the 

roadway. Build stockpiles in layers no greater than 2 feet thick. Stockpiles must have a 

total height between 10 and 16 feet unless otherwise shown on the plans. After 

construction and acceptance of the stockpile, loading from the stockpile for delivery is 

allowed. Load by making successive vertical cuts through the entire depth of the 

stockpile. 

 



Bain Medina Bain Inc. Campus Wide Hydronic Piping Replacement 
LEAF Engineers Project No. 230030 ACD Palo Alto College 

FLEXIBLE BASE 
200 - 4 

 

Do not add or remove material from temporary stockpiles that require sampling and 

testing before delivery unless otherwise approved. Charges for additional sampling and 

testing required as a result of adding or removing material will be deducted from the 

Contractor’s estimates. 

 
Haul approved flexible base in clean trucks. Deliver the required quantity to each 100 

foot station or designated stockpile site as shown on the plans. Prepare stockpile sites as 

directed. When delivery is to the 100 foot station, manipulate in accordance with the 

applicable Items. 

 

1. Preparation of Subgrade or Existing Base. Remove or scarify existing asphalt 

concrete pavement in accordance with Item 104, “Street Excavation,” when 

shown on the plans or as directed. Shape the subgrade or existing base to 

conform to the typical sections shown on the plans or as directed. 

 

When new base is required to be mixed with existing base, deliver, place, and 

spread the new flexible base in the required amount per station. Manipulate and 

thoroughly mix the new base with existing material to provide a uniform mixture 

to the specified depth before shaping. 

 

When shown on the plans or directed, proof roll the roadbed in accordance with 

TxDOT Item 216, “Proof Rolling,” before pulverizing or scarifying. Correct soft 

spots as directed. 

 

2. Placing. Spread and shape flexible base into a uniform layer with an approved 

spreader the same day as delivered unless otherwise approved. Construct layers 

to the thickness shown on the plans. Maximum lift thickness shall be 10 inches of 

loose material. Maintain the shape of the course. Control dust by sprinkling, as 

directed. Correct or replace segregated areas as directed, at no additional expense 

to the City. 

 

Place successive base courses and finish courses using the same construction 

methods required for the first course. 

 

3. Compaction. Compact in courses not to exceed 8 inches compacted depth using 

density control unless otherwise shown on the plans. Multiple lifts are permitted 

when shown on the plans or approved. Bring each layer to the moisture content 

directed. When necessary, sprinkle the material in accordance with TxDOT Item 

204, “Sprinkling.” Begin rolling longitudinally at the sides and proceed towards 

the center, overlapping on successive trips by at least ½ the width of the roller 

unit. On superelevated curves, begin rolling at the low side and progress toward 

the high side. Offset alternate trips of the roller. 

 

Operate rollers at a speed between 2 and 6 mph as directed.  

 

Rework, recompact, and refinish material that fails to meet or that loses required 

moisture, density, stability, or finish before the next course is placed or the 

project is accepted. 

 

Continue work until specification requirements are met. Perform the work at no 

additional expense to the City. 
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a. Ordinary Compaction. Roll with approved compaction equipment as 

directed. Correct irregularities, depressions, and weak spots immediately 

by scarifying the areas affected, adding or removing approved material 

as required, reshaping, and recompacting. 

b. Density Control. Compact to at least 95% of the maximum density 

determined by TxDOT’s standard laboratory test procedure Tex-113-E 

unless otherwise shown on the plans. Determine the moisture content of 

the material at the beginning and during compaction in accordance with 

TxDOT’s standard laboratory test procedure Tex-103-E. The Engineer 

will determine roadway density of completed sections in accordance with 

TxDOT’s standard laboratory test procedure Tex-115-E. The Engineer 

may accept the section if no more than 1 of the 5 most recent density 

tests is below the specified density and the failing test is no more than 3 

pounds per cubic foot below the specified density. 

 

4. Finishing. After completing compaction, clip, skin, or tight-blade the surface 

with a maintainer or subgrade trimmer to a depth of approximately ¼ inch. 

Remove loosened material and dispose of it at an approved location. Seal the 

clipped surface immediately by rolling with a pneumatic tire roller until a smooth 

surface is attained. Add small increments of water as needed during rolling. 

Shape and maintain the course and surface in conformity with the typical 

sections, lines, and grades as shown on the plans or as directed. In areas where 

surfacing is to be placed, correct grade deviations greater than ¼ inch in 16 feet 

measured longitudinally or greater than ¼ inch over the entire width of the cross-

section. Correct by loosening, adding, or removing material. Reshape and 

recompact in accordance with Section 200.4.C, “Compaction.” 

 

5. Curing. Cure the finished section until the moisture content is at least 3 

percentage points below and above optimum or as directed before applying the 

next successive course or prime coat. 

200.5 MEASUREMENT 

A. Flexible base will be measured by the square yard method per thickness shown in the 

proposal. Measurement by the square yard is a plans quantity measurement. The quantity 

to be paid for is the quantity shown in the proposal unless modified by the Engineer. 

Additional measurements or calculations will be made if adjustments of quantities are 

required. 

 

Measurement is further defined for payment by the square yard of surface area in the 

completed and accepted final position. The surface area of the base course is based on the 

width of flexible base as shown on the plans. 

 

 

200.6 PAYMENT 

A. The work performed and materials furnished in accordance with this Item and measured 

as provided under “Measurement” will be paid for at the unit price bid for the types of 

work shown below. No additional payment will be made for thickness or width exceeding 

that shown on the typical section or provided on the plans for square yard measurement. 
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Sprinkling and rolling will not be paid for directly but will be subsidiary to this Item 

unless otherwise shown on the plans. 

 

Where subgrade is constructed under this Contract (Subgrade Treatment), correction of 

soft spots in the subgrade will be at the Contractor’s expense. Where subgrade is not 

constructed under this project, correction of soft spots in the subgrade will be paid in 

accordance with pertinent Items. Payment will be made for the type and grade specified. 

For square yard measurement, a depth will be specified. This price is full compensation 

for furnishing materials, temporary stockpiling, assistance provided in stockpile sampling 

and operations to level stockpiles for measurement, loading, hauling, delivery of 

materials, spreading, blading, mixing, shaping, placing, compacting, reworking, 

finishing, correcting locations where thickness is deficient, curing, furnishing scales and 

labor for weighing and measuring, and equipment, labor, tools, and incidentals. 

 

200.7 BID ITEM 

Item 200.1 - per square yard per ___ inches compacted depth 
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ITEM 202  

 

PRIME COAT 

1.1 DESCRIPTION: This item shall govern for the application of asphaltic material on the 

completed base course and/or other areas in accordance with this specification and as 

directed by the Engineer. Apply blotter material as required. 
 

1.2 MATERIALS: Provide materials in accordance with the following requirements: 
 

A. Bituminous. Unless the type and grade are shown on the plans, utilize an MC-30 or 

AE-P asphalt cement in accordance with Item 300, “Asphalts, Oils, and Emulsions” of the 

Standard Specifications of the Texas Department of Transportation for prime coat. 

Where Emulsified Asphalts are used, the amount of emulsified asphalt as a percentage 

by volume of the total mixture shall be within the limits shown on the plans, or shall be 

of a percentage as directed by the Engineer. 
 

B. Blotter. Unless otherwise shown on the plans or approved, use either base course 

sweepings obtained from cleaning the base or sand as blotter materials. 
 

1.3 EQUIPMENT: Provide applicable equipment in accordance with this specification or as 

specified on the plans. 
 

A. Distributor. Furnish a distributor that will apply the asphalt material uniformly at the 

specified rate or as directed. 
 

1. Transverse Variance Rate. When a transverse variance rate is shown on the 

plans, confirm that the nozzles outside the wheel paths will output a predetermined 

percentage more of asphalt material by volume than the nozzles over the wheel paths. 
 

2. Calibration. 
 

a. Transverse Distribution. Furnish a distributor test report, no more than 1 year 

old, documenting that the variation in output for individual nozzles of the same 

size does not exceed 10% when tested at the greatest shot width in accordance 

with Tex-922- K, “Calibrating Asphalt Distribution Equipment,” Part III. 
 

Include the following documentation on the test report: 
 

• the serial number of the distributor, 
 

• a method that identifies the actual nozzle set used in the test, and 
 

• the fan width of the nozzle set at a 12 inch bar height. 
 
When a transverse variance rate is required, perform the test using the type and 

grade of asphalt material to be used on the project. The Engineer may verify 

the transverse rate and distribution at any time. If verification does not meet 

the requirements, correct deficiencies and furnish a new test report. 
 

B. Tank Volume. Furnish a volumetric calibration and strap stick for the distributor tank 

in accordance with Tex-922-K, “Calibrating Asphalt Distribution Equipment,” Part I. 



Bain Medina Bain Inc. Campus Wide Hydronic Piping Replacement 
LEAF Engineers Project No. 230030 ACD Palo Alto College 

PRIME COAT 
202 - 2 

 

Calibrate the distributor within the previous 3 years of the date first used on the project. 

The Engineer may verify calibration accuracy in accordance with Tex-922-K, 

“Calibrating Asphalt Distribution Equipment,” Part II. 
 

C. Computerized Distributor. When paying for asphalt material by weight, the Engineer 

may allow use of the computerized distributor display to verify application rates. 

Verify application rate accuracy at a frequency acceptable to the Engineer. 
 

D. Broom. Furnish rotary, self-propelled brooms. 
 

E. Rollers. Rollers provided shall meet the requirements for their type as shown in Item 

210, “Rollers.” 
 

F. Asphalt Storage and Handling Equipment. When the plans or the Engineer allows storage 

tanks, furnish a thermometer in each tank to indicate the asphalt temperature continuously. 
 

Keep equipment clean and free of leaks. Keep asphalt material free of contamination. 
 

G. Digital Measuring Instrument. Furnish a vehicle with a calibrated digital-measuring 

instrument accurate to ±6 ft. per mile. 
 

1.4 CONSTRUCTION: 
 

A. General. Apply the mixture when the air temperature is 60ºF and above, or above 50ºF 

and rising. Measure the air temperature in the shade away from artificial heat. The 

Engineer will determine when weather conditions are suitable for application. 
 

Do not permit traffic, hauling, or placement of subsequent courses over freshly 

constructed prime coats. Maintain the primed surface until placement of subsequent 

courses or acceptance of the work. 
 

B. Surface Preparation. Prepare the surface by sweeping or other approved methods. 

When directed, before applying bituminous material, lightly sprinkle the surface with 

water to control dust and ensure absorption. 
 

C. Application. 
 

1. Bituminous. The Engineer will select the application temperature within the limits 

recommended in Item 300, “Asphalts, Oils, and Emulsions.” Apply material within 

15ºF of the selected temperature. 
 

Unless otherwise shown on the plans, prime coat shall be applied at a rate not to 

exceed 

0.20 gallon per square yard of surface. The prime coat shall be applied evenly 

and smoothly, under a pressure necessary for proper distribution. 
 

When emulsified asphalts are used as prime coat, agitate the water and emulsified 

asphalt to produce a uniform blend. Evenly distribute, at the rate specified, to 

locations shown on the plans or as directed. Regulate the percentage of emulsified 

asphalt in the mixture and distribute successive applications to achieve the specified 

rate, if necessary.  

 

During the application of prime coat, care shall be taken to prevent splattering of 
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adjacent pavement, curb and gutters or structures. When directed, roll the freshly 

applied prime coat with a pneumatic-tire roller to ensure penetration. 
 

2. Blotter. Spread blotter material before allowing traffic to use a primed surface. 

When “Prime Coat and Blotter” is shown on the plans as a bid item, apply blotter 

material to primed surface at the rate shown in the plans or as directed. When “Prime 

Coat” is shown on the plans as a bid item, apply blotter to spot locations or as 

directed to accommodate traffic movement through the work area. Remove blotter 

material before placing the surface. Dispose of blotter material according to 

applicable state and federal requirements. 
 

1.5 MEASUREMENT: The asphaltic material for prime coat will be measured at the point 

of delivery on the project in gallons at the applied temperature. The quantity to be paid for 

shall be the number of gallons of asphaltic material used, as directed, in the accepted prime 

coat to the pay limits as shown on the plans. When emulsions are used, only that 

percentage of emulsified asphalt as a percentage by volume of the total mixture shall be paid 

for by the gallon of asphaltic material used in the accepted prime coat. Water used will not be 

measured for payment. 
 

1.6 PAYMENT: The work performed and materials furnished in accordance with this Item 

and measured as provided under “Measurement” will be paid for at the unit price bid for 

“Prime Coat” or “Prime Coat and Blotter” of the type and grade of bituminous material 

specified. This price is full compensation for cleaning and sprinkling the area to be primed; 

materials, including blotter material; and rolling, equipment, labor, tools, and incidentals. 
 

1.7 BID ITEM: 
 

Item 202.1 - Prime Coat - per gallon 
 

Item 202.2 - Prime Coat and Blotter - per gallon 

 

END OF SECTION 
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ITEM 203  

TACK COAT 

1.1 DESCRIPTION: Apply asphaltic material on the completed base course after the prime 

coat has sufficiently cured, existing pavement, bituminous surface, or in the case of a bridge, 

on the prepared floor slab in accordance with these specifications and/or as directed by the 

Engineer. 
 
1.2 MATERIALS: The asphaltic material used for Tack Coat shall meet the requirements 

for “Asphalt Cement”, “Cut-Back Asphalt” or “Emulsified Asphalt” in Item No. 300, 

“Asphalts, Oils and Emulsions” of the Texas Department of Transportation Standard 

Specifications. The asphaltic material used for Tack Coat shall be the type or grade shown in 

the referring specification, or on the plans, or as directed/approved by the Engineer. 
 
1.3 EQUIPMENT: Provide equipment that conforms to the requirements of Item 202, “Prime 

Coat,” Part 3, “Equipment.” 
 
1.4 CONSTRUCTION: Before the tack coat is applied, the surface shall be cleaned thoroughly 

with a vacuum sweeper to the satisfaction of the Engineer. The asphaltic material shall be 

applied on the clean surface by an approved type of self-propelled pressure distributor evenly 

and smoothly under a pressure necessary for proper distribution. 
 

The tack coat shall be applied at the rate specified by the referring specification or on the 

plans. Unless otherwise stated or allowed by the Engineer the application rate shall not 

exceed 0.10 gallon per square yard of surface. 
 

Where the pavement mixture will adhere to the surface on which it is to be placed without the 

use of a tack coat, the tack coat may be eliminated by the Engineer. All contact surfaces of 

curbs and structures and all joints shall be painted with a thin uniform coat of the asphaltic 

material used for tack coat. During the application of tack coat, care shall be taken to 

prevent splattering of adjacent pavement, curb and gutters or structures. 
 
1.5 MEASUREMENT: The asphaltic material for tack coat will be measured at point of delivery 

on the project in gallons at the applied temperature. The quantity to be paid for shall be the 

number of gallons of asphaltic material used, as directed, in the accepted tack coat. Water 

used with Emulsions will not be measured for payment. 
 
1.6 PAYMENT: The work performed and materials furnished as prescribed by this item will be 

paid for at the contract unit price bid per gallon for “Tack Coat” which price shall be full 

compensation for cleaning the surface, for furnishing, heating, hauling and distributing the 

tack coat as specified; for all freight involved; and for all manipulations, labor, tools, 

equipment, and incidentals necessary to complete the work. 
 
1.7 BID ITEM: 

 
Item 203.1 - Tack Coat - per gallon 

 

END OF SECTION 
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ITEM 205  

HOT MIX ASPHALTIC CONCRETE PAVEMENT 

1.1 DESCRIPTION: Construct a leveling-up course, a surface course or any combination of 

these courses as shown on the  plans, each to be composed of a compacted mixture of mineral 

aggregate and asphaltic material. The pavement shall be constructed on the newly 

constructed subgrade or base course, existing pavement, bituminous surface or in the case of 

bridges, on the prepared floor slab, as herein specified and in accordance with the details 

shown on the plans. 
 

1.2 MATERIALS: Materials used in Hot Mix Asphaltic Concrete Pavement shall meet the 

requirements as set forth herein. If shown on the plans, materials may also meet the 

requirements as described in Item 340, “Dense-Graded Hot-Mix Asphalt (Method)” or 

Item 341, “Dense- Graded Hot-Mix Asphalt (QC/QA)” of the Texas Department of 

Transportation Standard Specifications for Construction and Maintenance of Highways, 

Streets, and Bridges. 
 

Unless otherwise shown on the plans, provide aggregates that meet the aggregate quality 

requirements of TxDOT’s Bituminous Rated Source Quality Catalog (BRSQC). 

Unapproved sources may be used if accepted by the Engineer and approved prior to use. 
 

Furnish aggregates from sources that conform to the requirements shown in Table 1 herein, 

and as specified in this Section, unless otherwise shown on the plans. Provide aggregate 

stockpiles that meet the definition in this Section for either a coarse aggregate or fine 

aggregate. When reclaimed asphalt pavement (RAP) is used, provide RAP stockpiles in 

accordance with this Section. Aggregate from RAP is not required to meet Table 1 

requirements unless otherwise shown on the plans. 
 

Document all test results on a mixture design report and submit to the Engineer for approval. 

The Engineer may perform tests on independent or split samples to verify Contractor mix 

design results. Stockpile aggregates for each source and type separately. Determine aggregate 

gradations for mixture design and production testing based on the washed sieve analysis 

given in TxDOT standard laboratory test procedure Tex-200-F, Part II. Do not add 

material to an approved stockpile from other sources, unless otherwise approved by the 

Engineer. 
 

Unless otherwise shown on the plans, reclaimed asphalt pavement (RAP) may be used in 

asphalt pavement maintenance or rehabilitation applications and shall be limited to a 

maximum of 20% RAP for surface or wearing courses and 30% RAP for courses below 

the surface or wearing course. Higher percentages of RAP may be used if requested in 

writing and approved by the Engineer prior to use. 
 

A. Coarse Aggregate. Coarse aggregate stockpiles must have no more than 20% passing the 

#8 sieve. Provide aggregates with a surface aggregate classification (SAC) as shown 

below: 

Street Classification Minimum Surface Aggregate 

Classification Primary and Secondary Arterials A 
Collector and Local Type B Streets B 

Local Type A Street with Bus Traffic B 

Local Type A Street without Bus Traffic C 
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SAC requirements apply only to aggregates used on the surface of travel lanes, 

unless otherwise shown on the plans. Blending aggregates to meet SAC criteria is 

allowable. Class B aggregate meeting all other requirements in Table 1 may be 

blended with a Class A aggregate in order to meet requirements for Class A materials. 

When blending Class A and B aggregates to meet a Class A requirement, ensure that at 

least 50% by weight of the material retained on the No. 4 sieve comes from the Class A 

aggregate source. Blend by volume if the bulk specific gravities of the Class A and B 

aggregates differ by more than 0.300. When blending, do not use Class C or D 

aggregates. For blending purposes, coarse aggregate from RAP will be considered as 

Class B aggregate. 
 

B. Reclaimed Asphalt Pavement (RAP). RAP is defined as a salvaged, pulverized, broken 

or crushed asphalt pavement. The RAP to be used in the mix shall be crushed or broken 

to the extent that 100% will pass the two inch sieve. 
 

The stockpiled RAP shall not be contaminated by dirt or other objectionable 

materials. Unless otherwise shown on the plans, stockpiled, crushed RAP shall have a 

decantation of 5% or less and a plasticity index of eight (8) or less, when tested in 

accordance with TxDOT standard laboratory test procedures Tex-406-A, Part I, and 

Tex-106-E, respectively. This requirement applies to stockpiles from which the asphalt 

has not been removed by extraction. When RAP is used, determine asphalt content and 

gradation for mixture design purposes. 
 

C. Fine Aggregate. Fine aggregates may consist of manufactured sands, screenings and 

field sands. Supply fine aggregates that are free from organic impurities. Field sands 

and other uncrushed aggregates shall be limited to 15% of the total aggregate. 
 

If 10% or more of the fine aggregate stockpile is retained on the No. 4 sieve, test the 

stockpile and verify that it meets the requirements in Table 1 for coarse aggregate 

angularity (TxDOT standard laboratory test procedure Tex-460-A) and flat and 

elongated particles (TxDOT standard laboratory test procedure Tex-280-F). 
 

D. Asphalt Binder. Unless shown on the plans, provide the type and grade of 

performance- graded asphalt binder in accordance with TxDOT Item 300.2.J. 

“Performance-Graded Binders” and as specified below: 
 

 
 
 

Street Classification 

Minimum PG Asphalt Cement Grade 
 

Surface 

Courses 

Binder 

& Level 

Up 

Courses 

 
Base 

Courses 

Primary and Secondary Arterials PG 76-22 
 
 

PG 70-22 

 
 
 
 

PG 64-22 
Collector and Local Type B Streets 

 
 

PG 70-22 
Local Type A Street With Bus Traffic 

 
 

PG 64-22 
Local Type A Street Without Bus 

Traffic 

PG 64-22 
 

E. Mineral Filler. Mineral filler consists of finely divided mineral matter such as 

agricultural lime, crusher fines, hydrated lime, cement, or fly ash. Mineral filler is 

allowed unless otherwise shown on the plans. Do not use more than 2% hydrated lime 

or cement, unless otherwise shown on the plans. The plans may require or disallow 
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specific mineral fillers. When used, provide mineral filler that: 
 

• is sufficiently dry, free-flowing, and free from clumps and foreign matter; 
 

• does not exceed 3% linear shrinkage when tested in accordance with Tex-107-E; and 
 

• meets the gradation requirements of Table 3 herein. 
 

F. Baghouse Fines. Fines collected by the baghouse or other dust collecting equipment may 

be reintroduced into the mixing drum. 
 

G. Tack Coat. Unless otherwise shown on the plans or approved, furnish CSS-1H, SS-1H, 

or a PG binder with a minimum high-temperature grade of PG 58 for tack coat binder 

and in accordance with Item 203, “Tack Coat.” Do not dilute emulsified asphalts at the 

terminal, in the field, or at any other location before use. 
 

H. Additives. When shown on the plans, use the type and rate of additive specified. 

Other additives that facilitate mixing or improve the quality of the mixture may be 

allowed when approved. If lime or a liquid antistripping agent is used, add in accordance 

with TxDOT Item 301, “Asphalt Antistripping Agents.” Do not add lime directly into 

the mixing drum of any plant where lime is removed through the exhaust stream, unless 

the plant has a baghouse or dust collection system that reintroduces the lime back into the 

drum. 
 

Table 1 

Aggregate Quality Requirements 
 
 

Property 

TxDOT 
Standard 

Laboratory 

Test 

Procedure 

 
Surface 

Courses 

Binder, 

Level Up, 

& Base 

Courses 

Coarse Aggregate 
Deleterious Material, %, max Tex-217-F, 

Part I 
1.0 1.5 

Decantation, %, max Tex-217-F, 
Part II 

1.5 1.5 
Micro-Deval Abrasion, %, max Tex-461-A Screening Only Screening Only 
Los Angeles Abrasion, %, max Tex-410-A 35 40 
Magnesium Sulfate Soundness, 5 cycles, %, max Tex-411-A 25 30 
Coarse Aggregate Angularity, 2 crushed faces, %, min Tex-460-A, 

Part I 
951 85

1 Flat and Elongated Particles @ 5:1, %, max Tex-280-F 10 10 
Fine Aggregate 

Linear Shrinkage, %, max Tex-107-E 3 3 
Combined Aggregate2 

Sand Equivalent, %, min Tex-203-F 45 45 
Note 1: Applies to Gravel Only 
Note 2: Aggregate without mineral filler, RAP, or additives combined as used in the job-mixed 
formula (JMF) 

Table 2 

Gradation Requirements for Fine Aggregates 
Sieve Size, 

in 
% Passing by Weight or Volume 

3/8 100 
#8 70 – 

100 #200 0 – 30 
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Table 3 
Gradation Requirements for Mineral Filler 

Sieve Size, 
in 

% Passing by Weight or Volume 
#8 100 

#200 55 – 
100  

1.3 EQUIPMENT: All equipment for the handling of all materials, mixing, placing and 

compacting of the mixture shall be maintained in good repair and operating condition and 

subject to the approval of the Engineer. Any equipment found to be defective and potentially 

having a negative effect on the quality of the paving mixture or ride quality will not be 

allowed. 
 

A. Spreading and Finishing Machine. The spreading and finishing machine shall be 

approved by the Engineer and shall meet the requirements indicated below. 
 

1. Screed Unit. The spreading and finishing machine shall be equipped with a 

heated compacting screed. It shall produce a finished surface meeting the 

requirements of the typical cross sections and the surface test. 
 

Extensions added to the screed shall be provided with the same compacting action 

and heating capability as the main screed unit, except for use on variable depth 

tapered areas and/or as approved by the Engineer. 
 

The spreading and finishing machine shall be equipped with an approved automatic 

dual longitudinal screed control system and automatic transverse screed control 

system. The longitudinal controls shall be capable of operating from any longitudinal 

grade reference including a stringline, ski, mobile stringline, or matching shoe. 
 

The Contractor shall furnish all equipment required for grade reference. It shall 

be maintained in good operating condition by personnel trained in the use of this 

type of equipment. 
 

The grade reference used by the Contractor may be of any type approved by the 

Engineer. The contractor shall set the grade reference to have sufficient support so 

that the maximum deflection shall not exceed 1/16 inch between supports. 
 

2. Tractor Unit. The tractor unit shall be equipped with a hydraulic hitch sufficient 

in design and capacity to maintain contact between the rear wheels of the hauling 

equipment and the pusher rollers of the finishing machine while the mixture is being 

unloaded. 
 

No portion of the weight of hauling equipment, other than the connection, shall 

be supported by the asphalt paver. No vibrations or other motions of the loading 

equipment, which could have a detrimental effect on the riding quality of the 

completed pavement, shall be transmitted to the paver. 
 

The use of any vehicle which requires dumping directly into the finishing machine 

and which the finishing machine cannot push or propel to obtain the desired lines 

and grades without resorting to hand finishing will not be allowed. 
 

B. Material Transfer Equipment. Equipment to transfer mixture from the hauling units or the 

roadbed to the spreading and finishing machine will be allowed unless otherwise shown 
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on the plans. A specific type of material transfer equipment shall be required when shown 

on the plans. 
 

C. Motor Grader. The motor grader, when used, shall meet the requirements as shown in 

Item 220, “Blading.” 
 

D. Rollers. Rollers provided shall meet the requirements for their type as shown in Item 

210, “Rolling.” 
 

1.4 CONSTRUCTION: It shall be the responsibility of the Contractor to design, produce, 

transport, place and compact the specified paving mixture in accordance with the 

requirements herein. The Engineer will perform verification testing as needed. Provide 

quality control (QC) testing as needed to meet the requirements of this Item. Provide a 

certified Level I-A specialist at the plant during production hours. Provide a certified Level I-

B specialist to conduct placement tests. 
 

A. Quality Control Plan (QCP). Unless otherwise shown on the plans, develop and 

follow a QCP. Obtain approval from the Engineer for changes to the QCP made during 

the project. The Engineer may suspend operations if the Contractor fails to comply with 

the QCP. 
 

Submit a written QCP to the Engineer and receive the Engineer’s approval of the QCP 

before beginning production. Include the following items in the QCP. 
 

1. Project Personnel. Provide: 
 

a. a list of individuals that will conduct tests as well their associated certifications 

(i.e. Level IA, IB, and II certifications), including when certifications will expire 

for each individual; and 
 

b. a list of individuals responsible for QC with authority to take corrective action 

and the contact information for each individual listed. 
 

2. Material Delivery and Storage. Provide: 
 

a. the sequence of material processing, delivery, and minimum quantities to 

assure continuous plant operations; 
 

b. aggregate stockpiling procedures to avoid contamination and segregation; 
 

c. frequency, type, and timing of aggregate stockpile testing to assure conformance 

of material requirements before mixture production; and 
 

d. procedure for monitoring the quality and variability of asphalt binder. 
 

3. Production. Detail: 
 

a. loader operation procedures to avoid contamination in cold bins; 
 

b. procedures for calibrating and controlling cold feeds; 
 

c. procedures to eliminate debris or oversized material; 
 



Bain Medina Bain Inc. Campus Wide Hydronic Piping Replacement 
LEAF Engineers Project No. 230030 ACD Palo Alto College 

HOT MIX ASPHALTIC CONCRETE PAVEMENT 
205 - 6 

 

d. procedures for adding and verifying rates of each applicable mixture 

component (e.g., aggregate, asphalt binder, RAP, lime, liquid antistrip); 
 

e. procedures for reporting job control and acceptance test results; and 
 

f. procedures to avoid segregation and drain-down in the silo. 
 

4. Loading and Transporting. Provide: 
 

a. the type and application method for release agents; and 
 

b. truck loading procedures to avoid segregation. 
 

5. Placement and Compaction. Provide: 
 

a. the proposed agenda for mandatory pre-paving meeting including date and location; 
 

b. the type and application method for release agents in the paver and on 

rollers, shovels, lutes, and other utensils; 
 

c. procedures for the transfer of mixture into the paver while avoiding segregation 

and preventing material spillage; 
 

d. the process  to  balance  production, delivery, paving,  and compaction  to  

achieve continuous placement operations; 
 

e. the paver operations (e.g., operation of wings, height of mixture in auger 

chamber) to avoid physical and thermal segregation and other surface 

irregularities; and 
 

f. procedures to construct quality longitudinal and transverse joints. 
 

B. Mixture Design. Use a Level II specialist certified by a TxDOT-approved hot-mix 

asphalt certification program to develop the mixture design. Have the Level II 

specialist sign the design documents. Unless otherwise shown on the plans, use the 

typical weight design example given in TxDOT standard laboratory test procedure Tex-

204-F, Part I or Part III, to design a mixture meeting the requirements listed in Tables 1 

through 5. At the request of the Engineer, furnish representative samples of all 

materials used in the mixture design for verification. If the design cannot be verified by 

the Engineer, furnish another mixture design. 
 

The Contractor may submit a new mixture design at anytime during the project. The 

Engineer will approve all mixture designs before the Contractor can begin production. 
 

Provide the Engineer with a mixture design report that includes the following items: 
 

• the combined aggregate gradation, source, specific gravity, and percent of each 

material used; 
 

• results of all applicable tests; 
 

• the mixing and molding temperatures; 
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• all applicable correlation and correction factors; 
 

• the signature of the Level II person or persons who performed the design; 
 

• the date the mixture design was performed; and 
 

• a unique identification number for the mixture design. 
 

The Hamburg Wheel Test is not required, unless otherwise shown on the plans. 

When required through plan note, the minimum number of passes shown in Table 6 

shall be met, unless otherwise approved by the Engineer. The contractor will be 

responsible for submitting the results of the Hamburg Wheel test to the Engineer with the 

other mixture design data. Use an approved laboratory to perform the Hamburg 

Wheel test. The TxDOT Construction 
 

Division maintains a list of approved laboratories that may be referenced. Hamburg 

Wheel Testing will not be performed or required for any Type “F” mixtures. 

 

 

 
 

Table 4 

Master Gradation Bands (% Passing by Weight or Volume) and 

Volumetric Properties 
 

 
Sieve Size 

A 
Coarse 

Base 

B 
Fine 

Base 

C 
Coarse 

Surface 

D 
Fine 

Surface 

F 
Fine 

Mixtur

e 1-½” 98.0–100.0 – – – – 

1” 78.0–94.0 98.0–100.0 – – – 

¾” 64.0–85.0 84.0–98.0 95.0–100.0 – – 

½” 50.0–70.0 – – 98.0–100.0 – 

⅜” – 60.0–80.0 70.0–85.0 85.0–100.0 98.0–100.0 

#4 30.0–50.0 40.0–60.0 43.0–63.0 50.0–70.0 70.0-90.0 

#8 22.0–36.0 29.0–43.0 32.0–44.0 35.0–46.0 35.0–50.0 

#30 8.0–23.0 13.0–28.0 14.0–28.0 15.0–29.0 12.0–27.0 

#50 3.0–19.0 6.0–20.0 7.0–21.0 7.0–20.0 6.0–19.0 

#200 2.0–7.0 2.0–7.0 2.0–7.0 2.0–7.0 2.0–7.0 

Design Voids in the Mineral Aggregate (VMA), % minimum 

 12.0 13.0 14.0 15.0 16.

0 Plant-Produced Voids in the Mineral Aggregate (VMA), % minimum 
 11.0 12.0 13.0 14.0 15.

0  

Table 5 

Laboratory Mixture Design Properties 
 
 

Property 

TxDOT 
Standard 

Laboratory 

Test 

Procedure 

 
 

Required 

  
96.5 Base, Binder, and Level Up Courses 
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Target laboratory- 

molded density, % 

 
 
 

Tex-207-F 

Surface or Wearing Courses 

96.5 Primary and Secondary Arterials 

97.0 
Collectors, Local Type B Streets, 

and Local Type A Street With Bus 

Traffic 97.5 Local Type A Street Without Bus Traffic 

Boil test1 Tex-530-C – 
1. Used to establish baseline for comparison to production results. May be waived when 

approved. 
 

Table 6 
Hamburg Wheel Test Requirements1 

High-

Temperature 

Binder Grade 

Minimum # of Passes2 

@ 0.5" Rut Depth, Tested @ 

122°F PG 64 or lower 5,000 
PG 70 10,00

0 PG 76 or higher 20,00
0 1. Tested in accordance with Tex-242-F. 

2. May be decreased if shown on the plans. 

 

C. Job-Mix Formula. The laboratory mixture design shall be submitted to the Engineer 

for approval prior to production and placement. The submittal shall provide the 

laboratory designed mixture target properties and data that demonstrate the contractor’s 

ability to produce the mixture within the tolerances specified in Table 7 herein either 

through a trial batch or by submittal of previous production data from a City or TxDOT 

project. 
 

Once approved, the contractor may begin production and placement of the approved 

JMF. Results from Lot 1 of the JMF may be used to modify the optimum mixture 

properties as long as the tested properties are within the tolerances specified in Table 7 

herein. Further adjustments to the JMF may be allowed by the Engineer during 

production and placement, if warranted. JMF adjustment requests must be made in 

writing to the Engineer and the mixture must conform to the master gradation limits for 

the mixture type and be within the operational limits of Table 7 noted above for the initial 

JMF approved by the Engineer. 
 

Table 7  

Operational Tolerances 
 
 

Description 

 
 

Test Method 

Allowable 

Difference 

from Current 

JMF Target 
Individual % Retained for #8 Sieve or Larger  

Tex-200-F or 

Tex-236-F 

±5.01 
Individual % Retained for Sieves Smaller than 
#8 and Larger than #200 ±3.01 

% Passing the #200 Sieve ±2.01 
Asphalt Content, % Tex-236-F ±0.32 
Laboratory-Molded Density, % 

Tex-207-F 
±1.0 

VMA, % minimum Note 
3 Note 1: When within these tolerances, mixture production gradations may fall outside 

the master grading limits; however, the % passing the #200 sieve will be considered 

out of tolerance when outside the master grading limits. 

Note 2: Tolerance between Laboratory Mix and Plant Trial Batch 
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may exceed ±0.3. Note 3: Test and verify that Table 4 

requirements are met. 

 

D. Production. Do not heat the asphalt binder above the temperatures specified in TxDOT 

Item 300, “Asphalts, Oils, and Emulsions,” or outside the manufacturer’s 

recommended values. Do not store an asphaltic mixture for a period long enough to 

affect the quality of the mixture, nor in any case longer than 12 hr. 
 

Notify the Engineer of the target discharge temperature and produce the mixture within 

25°F of the target. Monitor the temperature of the material in the truck before shipping 

to ensure that it does not exceed 350°F. The Engineer will not pay for, or allow 

placement of, any mixture produced at more than 350°F. Control the mixing time 

and temperature so that moisture is removed from the mixture before discharging 

from the plant. If requested, determine the moisture content by oven-drying in 

accordance with TxDOT standard laboratory test procedure Tex-212-F, Part II, and 

verify that the mixture contains no more than 0.2% of moisture by weight. Obtain 

the sample immediately after discharging the mixture into the truck, and perform the 

test promptly. 
 

Perform a new trial batch when the plant or plant location is changed. The Engineer 

may suspend production for noncompliance with this Item. Take corrective action 

and obtain approval to proceed after any production suspension for noncompliance. 
 

E. Tack Coat. The surface upon which the tack coat is to be placed shall be cleaned 

thoroughly to the satisfaction of the Inspector. The surface shall be given a uniform 

application of tack coat using asphaltic materials of this specification. Unless otherwise 

shown on the plans, tack coat shall be applied with an approved sprayer at a rate directed 

by the Engineer between 0.04 and 0.10 gallon residual asphalt per square yard of surface. 
 

F. Transporting Asphaltic Concrete. The asphaltic mixture shall be hauled to the work site 

in vehicles previously cleaned of all foreign material and with beds that do not discharge 

or lose materials during the haul. Trucks that do not meet the satisfaction of the Engineer 

or Inspector will not be allowed to deliver materials to City projects. The dispatching 

of the vehicles shall be arranged so that all material is delivered, placed, and rolled 

during daylight hours unless otherwise shown on the plans. In cool weather, or for long 

hauls, covering and insulating of the truck bodies may be required. If necessary, to 

prevent the mixture from adhering to the inside of the truck body, the inside of the truck 

may be given a light coating of release agent satisfactory to the Engineer. 
 

G. Placement. 
 

1. Weather Conditions. Place mixture, when placed with a spreading and finishing 

machine, or the tack coat when the roadway surface temperature is 60°F or higher 

unless otherwise approved. Measure the roadway surface temperature with a 

handheld infrared thermometer. Place mixtures only when weather conditions and 

moisture conditions of the roadway surface are suitable in the opinion of the 

Engineer. 
 

The asphaltic mixture, when placed with a motor grader, shall not be placed when 

the surface temperature is below 65°F and is falling, but may be placed when the 

surface temperature is above 55°F and is rising. The maximum depth of asphalt 

mixture placed with a motor grader will not exceed 5 inches of compacted material. 
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Mat thicknesses of 1-½ inches and less shall not be placed when the temperature of 

the surface on which the mat is to be placed is below 60°F. 
 

It is further provided that the tack coat or asphaltic mixture shall be placed only when 

the humidity, general weather conditions, temperature and moisture condition of the 

base are suitable. 
 

2. Placement Temperature. If, after being discharged from the mixer and prior to 

placing, the temperature of the asphaltic mixture falls below 200°F, all or any part of 

the load may be rejected and payment will not be made for the rejected material. 
 

3. Placement Operations. Placement and laydown operations shall be in conformance 

with this section and Section 205.4.H. - “Quality Control and Acceptance.” 
 

Prepare the surface by removing raised pavement markers and objectionable 

material such as moisture, dirt, sand, leaves, and other loose impediments from the 

surface before placing mixture. Remove vegetation from pavement edges. 
 

The asphaltic mixture shall be dumped and spread on the approved prepared surface 

with the spreading and finishing machine. Place the mixture to meet the typical 

section requirements and produce a smooth, finished surface with a uniform 

appearance and texture. In addition, the placing of the asphaltic mixture shall be 

completed without tearing, shoving, gouging or segregating the mixture and without 

producing streaks in the mat. 

 

Unloading into the finishing machine shall be controlled so that bouncing or jarring 

the spreading and finishing machine shall not occur and the required lines and grades 

shall be obtained without resorting to hand finishing. 
 

When approved by the Engineer, level-up courses may be spread with a motor grader. 
 

Construction joints of successive courses of asphaltic material shall be offset at 

least 6 inches. Construction joints on surface courses shall coincide with lane lines, 

or as directed by the Engineer. 
 

The spreading and finishing machine shall be operated at a uniform forward 

speed consistent with the plant production rate, hauling capability, and roller train 

capacity to result in a continuous operation. The speed shall be slow enough that 

stopping between trucks is not ordinarily required. If, in the opinion of the 

Inspector, sporadic delivery of material is adversely affecting the mat, the Inspector 

may require paving operations to cease until acceptable methods are provided to 

minimize starting and stopping of the paver. 
 

The hopper flow gates of the spreading and finishing machine shall be adjusted 

to provide an adequate and consistent flow of material. These shall result in enough 

material being delivered to the augers so that they are operating approximately 85 

percent of the time or more. The augers shall provide means to supply adequate flow 

of material to the center of the paver. Augers shall supply an adequate flow of 

material for the full width of the mat, as approved by the Engineer. Augers should 

be kept approximately one-half to three-quarters full of mixture at all times during the 

paving operation. 
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When the asphaltic mixture is placed in a narrow strip along the edge of an 

existing pavement, or used to level up small areas of an existing pavement, or 

placed in small irregular areas where the use of a finishing machine is not practical, 

the finishing machine may be eliminated when authorized by the Engineer. 
 

Adjacent to flush curbs, gutters and structures, the surface shall be finished 

uniformly high so that when compacted, it will be slightly above the edge of the curb 

or structure. 
 

If a pattern of surface irregularities or segregation is detected, the Contractor shall 

make an investigation into the causes and immediately take the necessary action. 

With the approval of the Inspector, placement may continue for no more than one 

full production day from the time the Contractor is first notified and while 

corrective actions are being taken. If the problem still exists after that time, paving 

shall cease until the Contractor further investigates the causes and the Engineer 

approves further corrective action to be taken. 
 

Place mixture within the compacted lift thickness shown in Table 8, unless 

otherwise shown on the plans or allowed. 
 

Use the guidelines in Table 9 to establish the temperature of mixture delivered to 

the paver. 
 
 

Table 8 

Compacted Lift Thickness and Required Core Height 
 

Mixture Type 
Compacted Lift Thickness Minimum Untrimmed 

Core Height (in.) 

Eligible for Testing 
Minimum (in.) Maximum (in.) 

A 3.00 6.00 2.00 
B 2.50 5.00 1.75 
C 2.00 4.00 1.50 
D 1.50 3.00 1.25 
F 1.25 2.50 1.25 

 

Table 9 
Suggested Minimum Mixture Placement Temperature 

High-Temperature Binder Grade 
Minimum Placement Temperature 

(Before Entering Paver) 
PG 64 or 

lower 
260°F 

PG 70 270°F 
PG 76 280°F 

PG 82 or higher 290°F 
 

4. Compaction. The pavement shall be compacted thoroughly and uniformly with 

the necessary rollers to obtain the compaction and cross section of the finished 

paving mixture meeting the requirements of the plans and specifications. 
 

The edges of the pavement along curbs, headers and similar structures, and all places 

not accessible to the roller, or in such positions as will not allow thorough 

compaction with the rollers, shall be thoroughly compacted with lightly oiled tamps. 
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Rolling with a trench roller will be required on widened areas, in trenches and 

other limited areas where satisfactory compaction cannot be obtained with the 

approved rollers. 
 

a. In-Place Compaction Control. Use density control unless ordinary 

compaction control is specified on the plans. Use the control strip method 

given in Tex-207-F, Part IV, to establish the rolling pattern for density controlled 

areas. 
 

Where specific density or air void requirements are waived, furnish and 

operate compaction equipment as approved. 
 

Do not use pneumatic-tire rollers if excessive pickup of fines by roller tires 

occurs. Unless otherwise directed, use only water or an approved release agent 

on rollers, tamps, and other compaction equipment. Keep diesel, gasoline, oil, 

grease, and other foreign matter off the mixture. 
 

When rolling with the three-wheel, tandem or vibratory rollers, it is 

recommended that rolling start by first rolling the joint with the adjacent 

pavement and then continue by rolling longitudinally at the sides and proceed 

toward the center of the pavement, overlapping on successive trips by at least 

1 foot. Alternate trips of the roller should be slightly different in length. On 

super-elevated curves, rolling should begin at the low side and progress toward 

the high side. 
 

When rolling with vibratory steel-wheel rollers, equipment operation shall be 

in accordance with Item 210, “Rolling”, and the manufacturer's 

recommendations, unless otherwise directed by the Engineer. Vibratory rollers 

shall not be left vibrating while not rolling or when changing directions. In 

addition, vibratory rollers shall not be allowed in the vibrating mode on mats 

with a plan depth of less than 1-½ inches, unless approved by the Engineer. 
 

The motion of the rollers shall be slow enough to avoid other than usual 

initial displacement of the mixture. If any displacement occurs, it shall be 

corrected to the satisfaction of the Inspector. Ensure pavement is fully 

compacted before allowing rollers to stand on the pavement. 
 

(1) Ordinary Compaction Control. One three-wheel roller, one pneumatic-tire 

roller, and one tandem roller shall be furnished for each compaction 

operation except as provided below or approved by the Engineer. The use 

of a tandem roller may be waived by the Engineer when the surface is 

already adequately smooth and further steel-wheel rolling is shown to be 

ineffective. With approval of the Engineer, the Contractor may substitute a 

vibratory roller for the three- wheel roller and/or the tandem roller. Use of 

at least one pneumatic-tire roller is required unless approved by the 

Engineer. Additional or heavier rollers shall be furnished if required by the 

Engineer. 
 

Rolling patterns shall be established by the Contractor to achieve the 

maximum compaction. The selected rolling pattern shall be followed unless 

changes in the mixture or placement conditions occur which affect 

compaction. When changes in the mixture or placement conditions occur, 
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a new rolling pattern shall be established. 
 

(2) Density Compaction Control. Place and compact asphaltic concrete materials 

in accordance with the method specified in Section 205.4.H, “Quality 

Control and Acceptance.” 
 

5. Compaction Cessation Temperature. Regardless of the method required for in-place 

compaction control, all rolling for compaction shall be completed before the 

mixture temperature drops below 175°F. 
 

6. Opening to Traffic. Allow the compacted pavement to cool to 160°F or lower 

before opening to traffic unless otherwise directed. When directed, sprinkle the 

finished mat with water or limewater to expedite opening the roadway to traffic. 
 

If the surface ravels, flushes, ruts or deteriorates in any manner prior to final 

acceptance of the work, it will be the Contractor's responsibility to correct this 

condition at their expense, to the satisfaction of the Inspector and in conformance 

with the requirements of this specification. 
 

H. Quality Control and Acceptance. Control and acceptance of hot mixed asphaltic 

concrete pavement shall be followed as specified herein or as directed on the plans. 

The contractor shall conduct production and placement operations in accordance with 

the method specified. All testing will be conducted in accordance with the testing methods 

shown in Table 10. 
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Table 10 

Acceptable Production and Placement Testing Methods 
Descriptio

n 
Test Method 

Gradation including % passing the #200 sieve Tex-200-F or Tex-236-F 
Laboratory-molded density  

 
Tex-207-F 

VMA 
Laboratory-molded bulk specific gravity 
In-Place air voids 
Segregation (density profile) Tex-207-F, Part V 
Longitudinal joint density Tex-207-F, Part VII 
Moisture content Tex-212-F, Part II 
Theoretical maximum specific (Rice) gravity Tex-227-F 
Asphalt content Tex-236-F 
Hamburg Wheel test Tex-242-F 
Thermal profile Tex-244-F 
Asphalt binder sampling and testing1 Tex-500-C 
Boil test1 Tex-530-C 

1. The Engineer may waive the sampling and testing requirements at their 
discretion. 

 

1. Production Sampling and Testing. For a given project, sample asphaltic concrete 

materials at the production facility every 500 tons for each mixture type supplied or 

as directed by the Engineer. Unless otherwise shown on the plans, a production 

facility that supplies the same mixture to multiple City projects on the same day will 

not be required to sample and test at the required frequency for every project. A 

single test report may be used on two or more projects to represent the quality of 

the mixture for that day’s production. 
 

During production, do not exceed the operational tolerances in Table 7. Stop 

production if testing indicates tolerances are exceeded on: 
 

• 3 consecutive tests on any individual sieve, 
 

• 4 consecutive tests on any of the sieves, or 
 

• 2 consecutive tests on asphalt content. 
 

Suspend production and shipment of mixture if the asphalt content deviates from 

the current JMF by more than 0.5% for any test. 
 

Begin production only when test results or other information indicate, to the 

satisfaction of the Engineer, that the next mixture produced will be within Table 7 

tolerances. 
 

The Contractor shall perform a Hamburg Wheel test at the direction of the 

Engineer at any time during production, including when the boil test indicates a 

change in quality from the materials submitted for the initial JMF. If the 

production sample fails the Hamburg Wheel test criteria in Table 6, suspend 

production until further Hamburg Wheel tests meet the specified values. The 

Engineer may require up to the entire sublot of any mixture failing the Hamburg 

Wheel test to be removed and replaced at the Contractor’s expense. 
 

If the Hamburg Wheel test results in a “remove and replace” condition, the 
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Contractor may request that the Engineer confirm the results by retesting the 

failing material. An Independent laboratory retained by the Engineer will perform 

the Hamburg Wheel tests and determine the final disposition of the material in 

question based on the initial test results. 
 

2. Placement Sampling and Testing. 
 

a. In-Place Density. For every 500 tons of compacted asphaltic material or as 

directed by the Engineer, test the in place density. The in place density shall be in 

the range of 92.0% to 97.0% of the maximum density. Do not increase the 

asphalt content of the mixture to increase pavement density. 
 

Unless otherwise shown on the plans, obtain 2 roadway specimens at each 

location selected by the Engineer for in-place density determination. Unless 

otherwise determined, the Engineer will witness the coring operation and 

measurement of the core thickness. Unless otherwise approved, obtain the 

cores within 1 working day after placement is completed. Obtain two 6 inch 

diameter cores side-by-side from within 1 foot of the location provided by 

the Engineer. For Type C, D and F mixtures, 4 inch diameter cores are 

allowed. Mark the cores for identification. 
 

Visually inspect each core and verify that the current paving layer is bonded to 

the underlying layer. If an adequate bond does not exist between the current and 

underlying layer, take corrective action to insure that an adequate bond will 

be achieved during subsequent placement operations. 
 

Immediately after obtaining the cores, dry the core holes and tack the sides 

and bottom. Fill the hole with the same type of mixture and properly compact the 

mixture. Repair core holes with other methods when approved. 
 

If the core heights exceed the minimum untrimmed values listed in Table 8, trim 

the cores within 1 working day following placement operations unless 

otherwise approved. If the core height before trimming is less than the 

minimum untrimmed value shown in Table 8, decide whether or not to 

include the pair of cores in the density determination for that sublot. If the 

cores are to be included in density determination, trim the cores. If the cores 

will not be included in density determination, store untrimmed cores for the 

Engineer. 
 

The Engineer will measure density in accordance with Tex-207-F and Tex-

227-F. Before drying to a constant weight, cores may be predried using a vacuum 

device, or by other methods approved by the Engineer, to remove excess 

moisture. The Engineer will use the average density of the 2 cores to calculate 

the in-place density at the selected location. 
 

If the in-place density in the compacted mixture is below 92% or greater than 

97%, change the production and placement operations to bring the in-place 

density within requirements. The Engineer may suspend production until the 

in-place density is brought to the required level, and may require a test 

section as described below, before proceeding. 
 

At the onset of production, or after production and placement operations have 



Bain Medina Bain Inc. Campus Wide Hydronic Piping Replacement 
LEAF Engineers Project No. 230030 ACD Palo Alto College 

HOT MIX ASPHALTIC CONCRETE PAVEMENT 
205 - 16 

 

been altered to bring the in-place density into conformance, construct a test 

section of 1 lane-width and at most 0.2 miles in length to demonstrate that 

compaction to between 92.0% and 97.0% in-place density can be obtained. 

Continue this procedure until a test section with the correct density can be 

produced. The Engineer will allow only 2 test sections per day. When a test 

section producing satisfactory in-place air void content is placed, resume full 

production. 
 

(1) Shoulders and Ramps. Shoulders and ramps are subject to in-place 

density testing, unless otherwise shown on the plans. 
 

(2) Miscellaneous Areas. Miscellaneous areas include areas that are not 

generally subject to primary traffic, such as driveways, mailbox turnouts, 

crossovers, gores, spot level-up areas, and other similar areas. 

Miscellaneous areas also include level-ups and thin overlays if the layer 

thickness designated on the plans is less than the compacted lift thickness 

shown in Table 8. 
 

Miscellaneous areas will not be included in the in place density testing. 

Compact areas that are not subject to in-place air void determination in 

accordance with ordinary compaction control. 
 

b. Segregation (Density Profile). If shown on the plans, test for segregation 

using density profiles in accordance with Tex-207-F, Part V. Provide the 

Engineer with the results of the density profiles as they are completed. Areas 

defined as “Miscellaneous Areas,” are not subject to density profile testing. 
 

If density profiles are required by the plans, perform a density profile every time 

the screed stops, on areas that are identified by either the Contractor or the 

Engineer as having thermal segregation, and on any visibly segregated areas. If 

the screed does not stop, and there are no visibly segregated areas or areas 

that are identified as having thermal segregation, perform a minimum of 1 

profile per 500 tons of compacted material or as directed by the Engineer. 
 

Reduce the test frequency to a minimum of 1 profile per 2,000 tons of 

compacted material, or as directed by the Engineer, if 4 consecutive profiles are 

within established tolerances. Continue testing at this frequency unless a 

profile fails, at which point resume testing at a minimum frequency of 1 per 500 

tons or as directed by the Engineer. The Engineer may further reduce the testing 

frequency based on a consistent pattern of satisfactory results. 
 

Unless otherwise shown on the plans, the density profile is considered failing 

if it exceeds the tolerances in Table 11. No production or placement bonus will 

be paid for any sublot that contains a failing density profile. The Engineer may 

make as many independent density profile verifications as deemed necessary. 

The Engineer’s density profile results will be used when available. 
 

Investigate density profile failures and take corrective actions during production 

and placement to eliminate the segregation. Suspend production if 2 consecutive 

density profiles fail, unless otherwise approved. Resume production after the 

Engineer approves changes to production or placement methods. 
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Table 11 

Segregation (Density Profile) Acceptance Criteria 
 

Mixture Type 
Maximum 

Allowable Density 

Range (Highest to 

Lowest) 

Maximum 

Allowable Density 

Range (Average to 

Lowest) Type A & Type B 8.0 pcf 5.0 pcf 
Type C, Type D, & Type F 6.0 pcf 3.0 pcf 

 

c. Longitudinal Joint Density. 
 

(1) Informational Tests. While establishing the rolling pattern, perform joint 

density evaluations and verify that the joint density is no more than 3.0 

pounds per cubic foot below the density taken at or near the center of the 

mat. Adjust the rolling pattern if needed to achieve the desired joint density. 

Perform additional joint density evaluations at least once per sublot unless 

otherwise directed. 
 

(2) Record Tests. If shown on the plans, for each 500 tons of compacted material 

or as directed by the Engineer, perform a joint density evaluation at each 

pavement edge that is or will become a longitudinal joint. Determine the 

joint density in accordance with Tex-207-F, Part VII. Record the joint 

density information and submit results to the Engineer. The evaluation is 

considered failing if the joint density is more than 3.0 pounds per cubic foot 

below the density taken at the core random sample location and the 

correlated joint density is less than 90.0%. The Engineer may make 

independent joint density verifications at the random sample locations. The 

Engineer’s joint density test results will be used when available. 
 

Investigate joint density failures and take corrective actions during 

production and placement to improve the joint density. Suspend production if 

2 consecutive evaluations fail unless otherwise approved. Resume production 

after the Engineer approves changes to production or placement methods. 
 

d. Recovered Asphalt DSR. The Engineer may take production samples or cores 

from suspect areas of the project to determine recovered asphalt properties. 

Asphalt binders with an aging ratio greater than 3.5 do not meet the requirements 

for recovered asphalt properties and may be deemed defective when tested and 

evaluated by the Engineer. The aging ratio is the dynamic shear rheometer 

(DSR) value of the extracted binder divided by the DSR value of the original 

unaged binder (including RAP binder). DSR values are obtained according to 

AASHTO T 315 at the specified high temperature performance grade of the 

asphalt. The binder from RAP will be included proportionally as part of the 

original unaged binder. The Engineer may require removal and replacement of 

the defective material at the Contractor’s expense. The asphalt binder will be 

recovered for testing from production samples or cores using Tex-211-F. 
 

e. Irregularities. Immediately take corrective action if surface irregularities, 

including but not limited to segregation, rutting, raveling, flushing, fat spots, 

mat slippage, color, texture, roller marks, tears, gouges, streaks, or uncoated 

aggregate particles, are detected. 
 

The Engineer may allow placement to continue for at most 1 day of production 
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while taking appropriate action. If the problem still exists after that day, 

suspend paving until the problem is corrected to the satisfaction of the Engineer. 
 

At the expense of the Contractor and to the satisfaction of the Engineer, remove 

and replace any mixture that does not bond to the existing pavement or that 

has other surface irregularities identified above. 
 

3. Individual Loads of Hot Mix. The Engineer can reject individual truckloads of hot 

mix. When a load of hot mix is rejected for reasons other than temperature, the 

Contractor may request that the rejected load be tested. Make this request within 4 

hr. of rejection. The Engineer will sample and test the mixture. If test results are 

within the operational tolerances shown in Table 7, payment will be made for the 

load. If test results are not within operational tolerances, no payment will be made 

for the load and the Engineer may require removal. 
 

4. Ride Quality. When required by the plans, measure ride quality in accordance 

with TxDOT Standard Specification Item 585, “Ride Quality for Pavement Surfaces.” 

Surface Test Type A or B as well as Pay Schedule 1, 2, or 3 shall also be indicated on 

the plans. 
 

1.5 MEASUREMENT: Hot Mix Asphaltic Concrete Pavement shall be measured by square 

yard, complete in place, for the thickness specified on the plans. Limits of payment will be 

from face of curb to face of curb. Pavement area shall not exceed the limits shown on the 

plans without written authorization. 
 

1.6 PAYMENT: The work performed and materials furnished, as described by this item and 

measured as provided herein, shall be paid for at the contract unit bid price per square 

yard specified on the plans of “Hot Mix Asphaltic Concrete Pavement,” which price 

shall be full compensation for furnishing and placing all materials, and for all labor, tools, 

equipment, and incidentals necessary to complete the work. The prime coat and tack coat, 

when required, shall be paid under the provisions of Item Nos. 202 and 203, respectively. 
 

Trial batches will not be paid for unless they are incorporated into pavement work approved 

by the Engineer. 
 

Pay adjustment for ride quality, when required on the plans, will be determined in 

accordance with TxDOT Standard Specification Item 585, “Ride Quality for Pavement 

Surfaces.” 
 

1.7 BID ITEM: 
 

Item 205.1 - Hot Mix Asphaltic Pavement Type A - per square yard inches pavement 

thickness  

Item 205.2 - Hot Mix Asphaltic Pavement Type B - per square yard inches pavement 

thickness  

Item 205.3 - Hot Mix Asphaltic Pavement Type C - per square yard inches pavement 

thickness  
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Item 205.4 - Hot Mix Asphaltic Pavement Type D - per square yard inches pavement 

thickness  

Item 205.5 - Hot Mix Asphaltic Pavement Type F - per square yard inches pavement thickness 

END OF SECTION 
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ITEM 500 

CONCRETE CURB, GUTTER, AND CONCRETE CURB AND 

GUTTER 

500.1. DESCRIPTION: Construct hydraulic cement concrete curb, gutter, and combined curb and 

gutter. 
 

500.2. MATERIALS: Furnish materials conforming to: 
 

A. Concrete. Item 300, “Concrete.” Use Class A concrete or material specified in the plans. Use 

Grade 8 coarse aggregate for extruded Class A concrete. Use other grades if approved by the 

Engineer. 
 

B. Reinforcing Steel. Item 301, “Reinforcing Steel.” 
 

C. Expansion Joint Materials. Item 304, “Expansion Joint Materials.” 
 

D. Membrane Curing Compound. Item 305, “Membrane Curing.” 
 

500.3. EQUIPMENT: 
 

A. General. Provide machinery, tools, and equipment necessary for proper execution of the 

work. 
 

B. Concrete Forms. Forms shall be of metal and shall extend for the full depth of the concrete. 

Wooden forms may be used, when authorized by the Engineer, on short radius curves such as 

at street intersections and at such other locations for which curved metal forms may not be 

available. Wooden forms may be used in other situations when authorized by the Engineer. 
 

All forms shall be free from warp and of sufficient strength to resist the pressure of the 

concrete without displacement. Bracing and staking of forms shall be such that the forms 

remain in both horizontal and vertical alignment until their removal. All forms shall be 

cleaned and coated with an approved form release agent or form oil before concrete is placed. 

Divider plates shall be of metal. Forms shall conform to the specified radius when placed on 

curves. 
 

C. Concrete Curbing Machine. The curb, gutter, or curb and gutter may be constructed by the 

use of an automatic curb forming machine meeting the following requirements: 
 

1. The weight of the machine shall be such that required compaction is obtained without the 

machine riding above the bed on which curbing is constructed. 
 

2. The machine shall form curbing that is uniform in texture, shape and density. 
 

3. The forming tube of the extrusion machine or the form of the slipform machine must be 

easily adjustable vertically during the forward motion of the machine to provide variable 
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heights necessary to conform to the established gradeline. 

4. A pointer or gauge shall be attached to the machine so that a continual comparison can be 

made between the extruded or slipform work and the grade guideline. Other methods may 

be used when approved by the Engineer. 
 

500.4. CONSTRUCTION: Curbs, gutters, or curb and gutter combinations may be placed using 

conventionally formed concrete placement or using a City approved self-propelled concrete 

curbing machine. 
 

Provide finished work with a well-compacted mass and a surface free from voids and 

honeycomb, in the required shape, line, and grade. Round exposed edges with an edging tool of 

the radius shown on the plans. Mix, place, and cure concrete in accordance with Item 307, 

“Concrete Structures.” Construct joints at locations shown on the plans. Cure for at least 72 hours 

unless approved by the Engineer. 
 

Furnish and place reinforcing steel in accordance with Item 301, “Reinforcing Steel.” 
 

Set and maintain a guideline that conforms to alignment data shown on the plans, with an outline 

that conforms to the details shown on the plans. 
 

A. Formed Concrete. 
 

1. Excavation and Foundation. Excavate, shape and compact subgrade, foundation, or 

pavement surface to the line, grade, and cross section shown on the plans. Lightly 

sprinkle subgrade or foundation material immediately before concrete placement. 
 

If the  subgrade  is undercut,  or  the natural ground is  below “top  of subgrade,”  the 

necessary backfill shall be made with an  approved material and compacted with a 

mechanical tamper. Hand tamping will not be permitted. 
 

2. Placement. Place concrete into forms, and strike off with a template ¼ to ⅜ inch less 

than the dimensions of the finished curb unless otherwise approved. After initial set, 

plaster surface with mortar consisting of 1 part hydraulic cement and 2 parts fine 

aggregate. Brush exposed surfaces to a uniform texture. 
 

Place curbs, gutters, and combined curb and gutters in 50 foot maximum sections unless 

otherwise approved. 
 

The reinforcing steel, if required, shall be placed in position as shown on the typical 

section. Care shall be exercised to keep all steel in its proper location. 
 

Expansion joint material shall be provided at intervals not to exceed 50 feet, and shall 

extend the full width and depth of the concrete. Templates for joints shall be of steel, not 

less than 3/16 of an inch in thickness and patterned to the shape of the curb. Templates 

shall be cleaned and oiled and spaced to cut the curb in sections 10 feet in length. The 

templates shall extend a distance of 8 inches into the curb from the top down. 
 

Two round smooth dowel bars ⅜ of an inch in diameter and 18 inches in length shall be 

installed at each expansion joint. One 9 inch end of each dowel shall be thoroughly 

coated with hot oil asphalt so that it will not bond to the concrete; approved types of slip 

joints may be used in lieu of coating ends of dowels. The dowels shall be placed on the 
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vertical centerline 3 inches from the top and bottom. 

Immediately after finishing the curb, it shall be protected by a membrane-compound 

curing agent. 
 

The curb shall be backfilled to the full height of the concrete, tamped and sloped as 

directed by the Inspector. The top 4 inches of fill shall be of clean top soil, free of stones 

and debris. 
 

B. Machine Laid Concrete. 
 

1. Foundation. Hand-tamp and sprinkle subgrade or foundation material before concrete 

placement. Provide  clean surfaces for concrete  placement.  If required,  coat cleaned 

surfaces with approved adhesive or coating at the rate of application shown on the plans 

or as directed. 
 

2. Placement. The concrete shall be fed into the machine in such a manner and at such 

consistency that the finished curb will present a well compacted mass with a surface free 

from voids and honeycomb and true to established shape, line and grade. 
 

Immediately following extrusion any voids between the trench walls and curb shall be 

filled with well compacted concrete and finished off flush with the surface of the base. 

Any additional surface finishing specified and/or required shall be performed 

immediately after the above void-filling operation. Joints shall be cut to a depth of ½ inch 

at 10 foot intervals or as directed by the Inspector. 
 

Whenever the curb end abuts a concrete structure a ½ inch, pre-molded, expansion joint, 

conforming to the curb section, shall be placed between the two concrete surfaces. 
 

Whenever extrusion is suspended long enough to produce a cold joint, ⅜ inch smooth 

dowel bars, 18 inches long, shall be embedded 9 inches into the completed curb, one- 

quarter (¼) curb height from top and bottom. The end of the curb at the point of 

suspension of extrusion shall be cut back until all remaining concrete is of a dense well 

compacted nature. 
 

Any addition of concrete to the extruded curb is to be applied and finished before the 

extruded curb has achieved its initial set. 
 

When finishing operations are completed the curb is to be coated with membrane curing 

compound. 
 

When the curb has cured, it shall be backfilled to the full height of the concrete, tamped 

and sloped as directed by the Inspector. The top 4-inches of fill shall be clean top soil, 

free of stones and debris. 
 

500.5. MEASUREMENT: Accepted work as prescribed by this item will be measured by the linear 

foot of concrete curb, complete in place. 
 

500.6. PAYMENT: The work performed and materials furnished in accordance with this Item and 

measured as provided under “Measurement” will be paid for at the unit price bid for “Concrete 

Curb,” “Concrete Curb (Mono),” “Concrete Gutter,” or “Concrete Curb and Gutter” of the type 

specified. This price is full compensation for surface preparation of base, equipment, labor, 
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materials, tools, and incidentals. Topsoil to be paid under Item 515, “Topsoil.” 
 

500.7. BID ITEM: 
 

Item 500.1 - Concrete Curb - per linear foot 
 

Item 500.2 - Concrete Curb (Mono) - per linear foot 

Item 500.3 - Concrete Gutter - per linear foot 

Item 500.4 - Concrete Curb and Gutter - per linear foot 
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ITEM 502 

CONCRETE SIDEWALKS 
 

502.1. DESCRIPTION: Construct or repair hydraulic cement concrete sidewalks. 
 

502.2. MATERIALS: Furnish materials conforming to the following: 
 

A. Hydraulic Cement Concrete. Item 300, “Concrete.” Use Class A concrete or other concrete 

as specified. Use Grade 8 course aggregate for extruded Class A concrete. Use other grades if 

approved by the Engineer. 
 

B. Reinforcing Steel. Item 301, “Reinforcing Steel.” 
 

C. Wire Mesh. Item 303, Welded Wire Flat Sheets.” 
 

D. Expansion Joint Material: Item 304, “Expansion Joint Materials.” 
 

E. Membrane Curing Compound: Item 305, “Membrane Curing.” 
 

F. Concrete Structures. Item 307, “Concrete Structures.” 
 

502.3. EQUIPMENT: Furnish equipment as required and/or in accordance with the pertinent Items. 
 

502.4. CONSTRUCTION: Routing and location of sidewalks shall be indicated by plans or as directed 

by the Engineer. Grading of sidewalks shall be a minimum of two feet wider than sidewalk width 

on straight sections and three feet wider than sidewalk at turns. Grading for sidewalks shall be in 

accordance with direction by the Engineer. Generally, where sidewalks occur on slopes, grading 

shall be performed so as to result in curved contours rather than abrupt banks. Fine grading shall 

prevent pocketing of water. Contractor shall complete final excavation and preparation of 

subgrade achieving slope, drainage and compaction. 
 

Where  a  sidewalk  crosses  a  concrete  driveway,  confirm  that  the  sidewalk  depth  and 

reinforcement are not less than the driveway cross-sectional details shown on the plans. 
 

A. Trees and Roots. 
 

1. Tree Protection. Trees that are near sidewalk construction shall be protected from 

construction equipment through the use of fencing or boarding in accordance with City of 

San Antonio Tree Protection Details – Tree Preservation Standard Details 1.1.3, “Level 

II A Fence Protection,” 1.1.4, “Level II B Fence Protection,” or as shown on the plans. 

Whenever possible, the entire drip line of the tree should be protected from construction 

activities in accordance with Tree Preservation Standard Details 1.1.2, “Level I & Fence 

Protection.” 
 

2. Root Barriers. When shown on the plans, install root barriers near the edge of the 

sidewalk to reduce potential future damage to the sidewalk in accordance with the 

locations and depths shown on the plans. Unless otherwise shown on the plans, the root 

barrier shall be thermoplastic panels or sheets. 
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3. Root Damage to Existing Sidewalks. When roots have damaged the 

sidewalk and repairs are undertaken, the tree roots causing the damage shall be 

removed. UnlessOtherwise shown on the plans, retain the City Arborist to review the 
trees affected before sidewalk reconstruction begins. The City Arborist will identify 
roots to be removed and branches to be pruned, if required. Utilize equipment that 
will provide a sharp clean cut to minimize damage to the tree roots and branches. 
Prune the tree in accordance with the City Arborist’s requirements. 

 

B. Removal of Existing Sidewalk. If an existing sidewalk is to be reconstructed or repaired, 

remove existing sidewalk to the depths and limits shown on the plans or identified by the 

Engineer. All concrete sidewalks to be repaired shall be cut with a concrete saw or other 

equipment approved by the Engineer from existing sidewalks, driveways or other concrete 

structures. If necessary, remove adjacent soil and vegetation to prevent contamination of the 

sidewalk area, and place it in a windrow or stockpile. Do not damage adjacent sidewalk or 

other structures during removal and reconstruction operations. Remove and dispose of 

existing concrete and other materials from the work area. 
 

C. Subgrade Preparation. Shape and compact subgrade to the line, grade, and cross-section 

shown on the plans. Mechanically tamp and sprinkle foundation when placement is directly 

on subgrade. 
 

D. Subbase Placement. A cushion, 2 inch minimum thickness, of crusher screenings, gravel, 

crushed rock or flexible base material shall be spread, wetted thoroughly, tamped and leveled. 

The cushion shall be moist at the time the concrete is placed. Where the subgrade is rock or 

gravel, 70% of which is rock, the 2 inch cushion need not be used. The Engineer will 

determine if the subgrade meets the above requirement. 
 

If the subgrade is undercut, or the natural ground is below “top of subgrade,” the necessary 

backfill shall be made with an approved material and compacted with a mechanical tamper. 

Hand tamping will not be permitted. 
 

The foundation shall be level and uniformly compacted to prevent future settlement. 
 

E. Reinforcement. Concrete sidewalks shall be reinforced as shown in the plans. Concrete 

reinforcement for sidewalks may consist of longitudinal reinforcing steel without traverse 

reinforcement or as specified by the manufacturer or the Engineer. Steel reinforcement may 

be omitted if approved by the Engineer. 
 

An alternate method of reinforcing using nylon or polypropylene fibers may be used if 

approved by Engineer or slip-form paver equipment manufacturer. Nylon fibers shall be used 

at a rate of one pound (1 lb) per cubic yard or polypropylene fibers at one and a half pounds 

(1.5 lbs) per cubic yard, unless otherwise specified by the Engineer or slip-form paver 

manufacturer. 
 

F. Joints. Unless otherwise specified on plans or as agreed to by Engineer, tooled joints with 

rounded edges will be placed every ten feet (10’) and will be opened with one-half inch (½”) 

radius by one and one-half inch (1 ½”) depth and closed by one-half inch (½”) radius by one- 

inch (1”) depth. 
 

1. Expansion Joints. Provide sidewalk sections separated by pre-molded or board 

joint ½ inch thick, or as shown on the plans, in lengths greater than 8 feet but less than 
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50 feet, unless otherwise directed. Terminate workday production at an expansion 

joint. Expansion joint material shall also be placed where the new construction 

abuts the existing curbs or driveways if the Engineer deems it necessary. The 

expansion joint material shall be placed vertically and shall extend the full depth 

and width of the concrete. 
 

2. Expansion Joint Dowels. Unless otherwise shown own the plans, a minimum of two (2) 

round smooth dowel bars ⅜ inch in diameter and 18 inches in length shall be spaced 18 

inches apart at each expansion joint. Nine inches (9”) of each dowel shall be thoroughly 

coated with hot oil asphalt or greased, so that it will not bond to the concrete. Approved 

types of slip joints may be used in lieu of coating ends of dowels. 
 

3. Transverse Joints. Sidewalks shall be marked with transverse “dummy” joints as shown 

on detail sheets, by the use of City approved jointing tools. 
 

G. Curb Ramps. Curb ramps must include a detectable warning surface and conform to details 

shown on the plans. Confirm that abrupt changes in sidewalk elevation do not exceed ¼ inch, 

sidewalk cross slope does not exceed 2%, curb ramp grade does not exceed 8.3%, and flares 

adjacent to the ramp do not exceed 10% slope. 
 

H. Concrete Placement. Provide a smooth, uniform surface free of debris and loose foundation 

material for concrete placement. Lightly sprinkle subgrade or foundation material 

immediately before concrete placement. Mix and place concrete in accordance with the 

pertinent Items. Hand-finishing is allowed for any method of construction. Finish exposed 

surfaces to a uniform transverse broom finish surface. 
 

1. Conventionally Formed Concrete. Forms shall be of metal or wood and shall extend for 

the full depth of the concrete. All forms shall be free from warp and of sufficient strength 

to resist the pressure of the concrete without displacement. Bracing and staking of forms 

shall be such that the forms remain in both horizontal and vertical alignment until their 

removal. All forms shall be cleaned and coated with an approved form release agent or 

form oil before concrete is placed. Divider plates shall be of metal. Forms shall conform 

to the specified radius when placed on curves. 
 

2. Extruded or Slip-Formed Concrete. A slip form paver approved by the Engineer shall 

lay the sidewalk. Contractor shall set guidelines or guide-rails from survey marks 

established by the Engineer. Guidelines shall be set to avoid obstacles in the path that 

may interfere with operation of equipment and overall quality of sidewalk. Sidewalk 

outline shall strictly conform to the details shown on the plans or as set by Engineer. Slip 

form equipment shall be operated according to machine specifications and manual for 

paving accuracy. Slip form equipment shall spread, consolidate and finish the concrete to 

produce a dense homogeneous concrete true to grade and cross section. Concrete shall be 

consolidated by the use of internal vibrators. The concrete shall be of such consistency 

that it will maintain the shape of the sidewalk section without support. 
 

Where forms are required for transitional zones the forms shall conform to 502.4.G.2. 

“Conventionally Formed Concrete.” 
 

I. Finish and Curing. Provide finished work with a well-compacted mass, a surface free 

from voids and honeycomb, and the required true-to-line shape and grade. After finishing 

each portion of the sidewalk, the surface shall be textured with heavy broom finish. Within 
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twenty minutes of broom finish, a curing compound shall be used to protect the sidewalk. The 

curing compound shall be of a high solid content, greater than thirty percent (+30%). All 

edges shall be tooled to have slight radius. Surface water retention is not acceptable. 

Finished surface ofsidewalks shall generally be one-half inch (½ inch) to one inch (1 inch) 

above existing grade. Concrete must be cured and protected from freezing temperatures for at 

least three (3) days. 
 

J. Exposed Aggregate Surface. For exposed Aggregate finished sidewalks, wash concrete 

surface after initial set with staff bristle brush and water to remove matrix and clean each 

piece of exposed coarse aggregate. Unless otherwise acceptable to the Engineer, perform 

washing and brushing 3 - 4 hours after casting. Care shall be taken to uniformly expose about 

a third of each piece of coarse aggregate, removing no more of the matrix than necessary 

across the panel surface and as required to achieve appearance similar to adjacent existing 

work. After seven days, follow with a final cleaning with a mild acid solution and final 

rinsing with clear water. 
 

K. Backfilling. Once sidewalk has cured, sidewalk will need to be backfilled to the full height of 

the sidewalk with material approve by the Engineer. The top 4 inches of fill shall be tamped 

and sloped using clean topsoil. Heavy equipment must remain off sidewalks at all times. 
 

All necessary excavation for the sidewalk section, will be considered incidental work 

pertaining to this item, and will not be paid for directly. The adjacent excavation and grading 

of the slopes shall be done in a manner acceptable to the Engineer. 
 

502.5. MEASUREMENT: Sidewalks will be measured by the square yard of surface area at the depth 

specified. Curb ramps will be measured by the square yard of surface area or by each unit. The 

unit will consist of the curb ramp, landing, adjacent flares or side curb, and detectable warning 

surface as shown on the plans. 
 

502.6. PAYMENT: The work performed and materials furnished in accordance with this Item and 

measured as provided under “Measurement” will be paid for at the unit price bid per square yard 

for “Concrete Sidewalks - Conventionally Formed” or “Concrete Sidewalks - Machine Laid” an 

includes curb ramps where applicable. This price is full compensation for surface preparation of 

base; materials; removal and disposal of existing concrete; excavation, hauling and disposal of 

excavated material; drilling and doweling into existing concrete curb, sidewalk, and pavement; 

repair of adjacent street or pavement structure damaged by these operations; and equipment, 

labor, materials, tools, and incidentals. 
 

Sidewalks that cross and connect to concrete driveways will be measured and paid for in 

accordance with Item 503, “Asphaltic Concrete, Portland Cement Concrete, and Gravel 

Driveways.” 
 

502.7. BID ITEM: 
 

Item 502.1 - Concrete Sidewalks - Conventionally Formed - per square yard 

Item 502.2 - Concrete Sidewalks - Machine Laid - per square yard 
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ITEM 

503 ASPHALTIC CONCRETE, PORTLAND CEMENT CONCRETE, AND 

GRAVEL DRIVEWAYS 
 

503.1. DESCRIPTION: Construct and pave driveways. Reconstruct existing driveways. 
 

503.2. MATERIALS: Furnish materials in accordance with the requirements herein unless otherwise 

shown on the plans. Provide materials of the type and grade as shown on the plans or directed by 

the Engineer and in accordance with the pertinent Items listed below: 
 

A. Embankment. Item 107, “Embankment.” 
 

B. Lime Treated Subgrade. Item 108, “Lime Treated Subgrade.” 
 

C. Cement Treated Subgrade. Item 109, “Cement Treated Subgrade.” 
 

D. Flexible Base. Item 200, “Flexible Base.” 
 

E. Cement Treated Base. Item 201, “Cement Treated Base.” 
 

F. Prime Coat. Item 202, “Prime Coat.” 
 

G. Tack Coat. Item 203, “Tack Coat.” 
 

H. Surface Treatments. Item 204, “Surface Treatments.” 
 

I. Hot  Mix  Asphaltic  Concrete  Pavement.  Item  205,  “Hot  Mixed  Asphaltic  Concrete 

Pavement.” 
 

J. Asphalt Treated Base. Item 206, “Asphalt Treated Base.” 
 

K. Concrete Pavement. Item 209, “Concrete Pavements.” 
 

L. Concrete. Item 300, “Concrete.” 
 

M. Reinforcing Steel. Item 301, “Reinforcing Steel.” 
 

N. Welded Wire Reinforcement. Item 303, “Welded Wire Flat Sheets.” 
 

O. Epoxy. TxDOT DMS 6100, “Epoxies and Adhesives.” 
 

503.3. EQUIPMENT: Furnish equipment as required and/or in accordance with the pertinent Items. 

Use of a motor grader will be permitted for asphalt concrete pavement unless otherwise shown on 

the plans. 
 

503.4. CONSTRUCTION: 
 

A. Removal of Existing Driveway or Curbs. If an existing driveway is to be 

reconstructed, remove existing driveway pavement to the depths and limits shown on the 
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plans or identified by the Engineer using the methods described herein. All concrete and 

asphaltic concrete driveway pavements shall be cut with a concrete saw or other 

equipment approved by the Engineer from existing pavement lanes and/or parking areas. 

Existing gravel driveways shall be removed with appropriate excavation equipment as shown 

on the plans or approved by the Engineer. If necessary, remove adjacent soil and vegetation 

to prevent contamination of the driveway area, and place it in a windrow or stockpile. Do 

not damage adjacent pavement structure during removal and reconstruction operations. 
 

1. Existing Asphaltic Concrete Driveway. Unless otherwise shown on the plans or 

directed by the Engineer, saw-cut the existing driveway from existing pavement lanes 

and/or parking areas. The depth of the cut shall be such that upon removal of asphaltic 

concrete, the sides of the cut will be straight and square. Where existing base materials 

are to remain, driveway pavements shall be removed to their full depth up to the top of 

the base material. Care shall be taken not to damage the existing base. Remove or repair 

loose or damaged base material if present, and replace or repair it with approved base 

material to the original top of base grade. If subgrade work is required, remove flexible 

pavement structure layers to the top of subgrade and remove material from work area. 
 

2. Existing Portland Cement Concrete Driveway. If required, saw-cut full depth through 

the concrete around the perimeter of the existing driveway before removal. Do not spall 

or fracture concrete adjacent to the repair area. Remove or repair loose or damaged base 

material if present, and replace or repair it with approved base material to the original top 

of base grade. Allow treated materials used as base material to attain sufficient strength to 

prevent displacement when placing concrete pavement. If subgrade work is required, 

remove the entire pavement structure to the top of subgrade and remove material from 

work area. 
 

3. Curb Cuts. If required, saw-cut full depth through the concrete curb before removal. Do 

not spall or fracture concrete adjacent to the repair area. Remove or repair loose or 

damaged base material if present, and replace or repair it with approved base material to 

the original top of base grade. Allow treated materials used as base material to attain 

sufficient strength to prevent displacement when placing concrete pavement. 
 

B. Preparing Subgrade. For construction of new driveways or vertical and/or horizontal 

realignment of existing driveways, the subgrade shall be excavated to the depth below the 

finished grade of the driveway as shown on the plans or directed by the Engineer. For new 

construction, or reconstruction where the subgrade has been exposed, scarify the top 6 inches 

of the subgrade, recompact, and shape to the proper line and cross-section as shown on the 

plans or as directed by the Engineer. Compaction shall be controlled by “Ordinary 

Compaction” unless “Density Control” is shown in the plans or required by the Engineer. 
 

1. Ordinary Compaction. Use approved equipment to compact the subgrade layer. The 

plans or the Engineer may require specific equipment. Before and during compaction, 

bring the scarified layer to the moisture content directed. Compact until there is no 

evidence of further consolidation.  Maintain a level layer to ensure uniform compaction. 

If the required stability or finish is lost for any reason, recompact and refinish the 

subgrade at no additional expense to the City. 
 

2. Density Control. Wet the subgrade to optimum moisture content but not exceeding 3% 
above the optimum moisture content (Wopt) and compact to at least 95% of the maximum 
dry density (Da) determined using TxDOT standard laboratory test procedure Tex-114-E. 
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Density of the completed subgrade will be measured in the field in accordance with 
TxDOT standard test procedure Tex-115-E. 

If the subgrade is undercut,  or  the natural ground  is  below “top of  subgrade,”  the 

necessary backfill shall be made with flexible base, or approved material as directed by 

the Engineer and the applicable item. 
 

C. Placing Base Material. When shown on the plans, place, spread, and compact material in 

accordance with the applicable Item to the required or directed depth. 
 

1. Flexible Base. Place or repair flexible base as required in accordance with Item 200, 

“Flexible Base,” and details shown on the plans to achieve required section. 
 

2. Cement-Treated Base. Use existing base, add flexible base if required, and stabilize 

with a minimum cement content of 3% by weight of the total mixture. Construct in 

accordance with details shown on the plans and Item 201, “Cement Treated Base,” to 

achieve required section. 
 

3. Asphalt-Treated Base or Asphaltic Concrete Base. Place asphalt-treated base in 

accordance with details shown on the plans and Item 206, “Asphalt Treated Base,” or 

Item 205, “Hot Mix Asphaltic Concrete Pavement,” to achieve required section. 
 

D. Curing Base. Cure in accordance with the appropriate Item unless otherwise directed or 

approved by the Engineer. Maintain completed base sections until surfacing. 
 

E. Surfacing. Apply surfacing with materials as shown on the plans to the completed base 

section. 
 

1. Gravel Driveway. A gravel driveway is defined as a driveway consisting entirely of 

flexible base material without an asphaltic concrete, Portland cement concrete, or surface 

treatment layer. The surface of the compacted base shall be smooth and in conformity 

with typical sections and to the established lines and grades. Prime coat the surface if 

shown on the plans or directed. 
 

2. Prime Coat. Protect the compacted, finished, and cured flexible or cement-treated base 

mixtures with a prime coat. Unless otherwise shown on the plans, apply prime coat with 

an approved sprayer at a rate not to exceed 0.20 gallons per square yard of surface. The 

type and grade shall be shown on the plans or directed by the Engineer. 
 

3. Surface Treatments. If shown on the plans, apply surface treatment with the type and 

grade of asphalt and aggregate as shown on the plans in accordance with Item 204, 

“Surface Treatments.” 
 

4. Asphalt Concrete Pavement. Unless otherwise shown on the plans, apply tack coat at a 

rate not to exceed 0.10 gallons per square yard. The type and grade shall be shown on the 

plans or directed by the Engineer. Place asphaltic concrete in accordance with Item 205, 

“Hot Mixed Asphaltic Concrete Pavement,” to achieve required section. Testing 

requirements may be altered or waived by the Engineer. 
 

5. Portland Cement Concrete Pavement. If shown on the plans, tie the concrete 

driveway to concrete pavement or concrete parking lot pavement. Use only drilling 

operations that do not damage the surrounding operations when drilling holes for 
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replacement steel. Unless otherwise shown on the plans, reinforcement shall consist of 

either one layer of 6” x 6” - W5 x W5 welded wire flat sheet or No. 3 (%”) reinforcing 

steel placed not more than 12 inches on centers both directions. All reinforcement shall 

be placed equidistant from the top and bottom of the concrete. Care shall be exercised 

to keep all steel in its proper position during the depositing of concrete. Splices in wire 

fabric shall conform to the requirements set forth in Item 303, “Welded Wire Flat 

Sheets.” Splices in the No. 3 bars shall have a minimum lap of 12 inches. For existing 

driveways with existing steel, place new deformed reinforcing steel bars of the same 

size and spacing as the bars removed or as shown on the plans. Lap all reinforcing 

steel splices in accordance with Item 301, “Reinforcing Steel.” Epoxy-grout all tiebars 

for at least a 12 inch embedment into existing concrete. Completely fill the tiebar hole 

with Type III, Class A or Class C epoxy before inserting the tiebar into the hole. 

Provide grout retention disks for all tiebar holes. Provide and place approved supports 

to firmly hold the new reinforcing steel, tiebars, and dowel bars in place. 
 

Place a polyethylene sheet at least 4 mils thick as a bond breaker at the interface of the 

base or subgrade and new driveway pavement. Provide Class P concrete conforming to 

Item 209, “Concrete Pavement.” Mix, place, and cure concrete to the requirements of 

Item 209, “Concrete Pavement,” and Item 300, “Concrete,” unless otherwise shown on 

the plans. Hand placement of concrete is allowed. The Engineer may wave testing 

requirements. 
 

If the time frame designated for opening to traffic is less than 72 hours after concrete 

placement, provide Class HES concrete designed to attain a minimum average flexural 

strength of 255 psi or a minimum average compressive strength of 1,800 psi within the 

designated time frame. Type III cement is permitted for Class HES concrete. For 

driveways that are to be opened to traffic before 72 hours, use curing mats to maintain a 

minimum concrete surface temperature of 70°F when air temperature is less than 70°F. 
 

Match the grade and alignment of existing concrete pavement. Broom-finish the concrete 

surface unless otherwise shown on the plans. Saw and seal contraction joints, if shown on 

the plans or directed by the Engineer, in accordance with Item 209, “Concrete 

Pavement.” 
 

a. Commercial Driveways. Reinforcing for commercial driveways shall consist of 

either one (1) layer of 6” x 6” - W10 x W10 welded wire flat sheets or No. 4 (½”) 

reinforcing steel placed not more than 12 inches on center both directions. The 

concrete slab shall be a minimum of 6 inches thick or as shown on the plans. 
 

b. Exposed Aggregate Surface. For exposed Aggregate finished driveways, wash 

concrete surface after initial set with staff bristle brush and water to remove matrix 

and clean each piece of exposed coarse aggregate. Unless otherwise acceptable to the 

Engineer, perform washing and brushing 3 - 4 hours after casting. Care shall be taken 

to uniformly expose about a third of each piece of coarse aggregate, removing no 

more of the matrix than necessary across the panel surface and as required to achieve 

appearance similar to adjacent existing work. After seven days, follow with a final 

cleaning with a mild acid solution and final rinsing with clear water. 
 

503.5. MEASUREMENT: No separate measurement of excavation, base material, prime coat, tack 

coat, Portland cement concrete, or asphalt surfacing will be made. Accepted work as prescribed 

by this item will be measured by the square yard of Portland cement concrete driveway, asphaltic 
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concrete driveway or gravel driveway. 
 

503.6. PAYMENT: The work performed as prescribed by this item will be paid for at the 

contract unit price bid per square yard for “Portland Cement Concrete Driveway,” “Portland 

Cement Concrete Driveway - Commercial,” “Asphaltic Concrete Driveway,” or “Gravel 

Driveway,” which price shall be full compensation for removal of existing driveway (if 

required), preparing the subgrade, for furnishing and placing all materials, manipulations, labor, 

tools, equipment and incidentals necessary to complete the work. 
 

503.7. BID ITEM: 
 

Item 503.1 - Portland Cement Concrete Driveway - per square yard 
 

Item 503.2 - Portland Cement Concrete Driveway - Commercial - per square yard 

Item 503.3 - Exposed Aggregate Driveway - per square yard 

Item 503.4 - Asphaltic Concrete Driveway - per square yard 

Item 503.5 - Gravel Driveway - per square yard 
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SECTION 32 9100 - SOIL PREPARATION 
 
PART 1 GENERAL 
 
1.01 SUMMARY 
 
 A. Section Includes: 
  1. Furnish components of the planting mediums. 

2. Testing and/or certifications of components 
  3. Mixing of planting mediums. 
  4. Transporting mediums as required. 
 
 B. Related Sections: 
  1. Finish Grading - Section 31 22 15 
  2. Sprinkler Irrigation System - Section 32 84 00 
  3. Lawns and Grasses - Section 32 92 00 
  4. Planting - Section 32 93 00 
 
1.02 QUALITY ASSURANCE   
 
 A. Certificates of Inspection:  Certificates of inspection required for transportation shall 

accompany invoice for each shipment of materials.  File copies of certificates with Landscape 
Architect after acceptance of material. 

 
 B. Testing: 

1. Chemical and Physical - All soil components shall be tested by one of the following 
 testing laboratories for conformity to the specifications: 

 
   Texas Plant and Soil Lab 
   5115 West Monte Cristo 
   Edinburg, Texas 78539 
   (956) 383-0739 
 
   A&L Plains Agricultural Laboratories, Inc. 
   302 34th Street 
   Lubbock, Texas  79404 
   (806) 763-4278 
 
    Soil and Plant Laboratory, Incorporated 
    Post Office Box 153 
    Santa Clara, California  95052 
    (408) 243-0330 
 

2. Biological: 
Soil Food Web, Inc. 
1128 NE 2nd Street Suite 120 
Corvallis, Oregon 97330 
www.soilfoodweb.com 
(541) 752-5066 

 
  3. If herbicide contamination is suspected, then a radish/rye-grass growth trial must be 

 performed. 
 
  4. For delivered material, test one grab sample for each fifty (100) cubic yards of bulk 

 material delivered to the site. 
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  5. Testing will be at the expense of Contractor. 
 
  6. Deviations greater than plus or minus twenty (20%) percent from control data may be 

 grounds for rejection of mixes tested.  Non-conforming materials shall not be used.  
 Materials which do not conform to standards specified herein shall be removed from the 
 site. 

 
1.03  SUBMITTALS:  Furnish copies of manufacturers literature, certifications, sources, samples, 

or laboratory analytical data for the following items: 
  1. Organic Amendments. 
  2. Topsoil. 
   3. Sand. 
   4. Native Mulch (composted). 
   5. Compost. 
 
 
PART 2 PRODUCTS 
 
2. 01 LANDSCAPE SOIL 
 
 A. Grading: 
 
  Sieve Size     Percent Passing Sieve 
 
  25.4 mm (1")             95-100 
   9.51 mm (3/8")              85-100 
  53 Micron (270 mesh)          10- 30 
 
 B. Chemistry - Suitability Considerations: 
  1. Salinity:  Saturation Extract Conductivity (ECe x 103 @ 25 degrees C.) less than 2.2 

 mmhos/cm. 
  2. Sodium:  Sodium Absorption Ratio (SAR) less than 9.0. 
  3. Boron:  Saturation Extract Concentration less than 2.0 ppm. 
  4. Reaction:  pH of Saturated Paste:  5.5 - 7.5. 
  
 C. Pests:  
  The population of any single species of plant pathogenic nematode:  Fewer than 500 per pint 

of soil (confirm by biological testing). 
 
 D. Fertility Considerations: 
  Soil to contain sufficient quantities of available nitrogen, phosphorus, potassium, calcium, and 

magnesium to support normal plant growth.  In the event of nutrient inadequacies, provisions 
shall be made to add required materials to overcome inadequacies prior to planting. 

 
 E. Source of above shall be approved and conformity of material shall be laboratory verified for 

each 100 cubic yards of material delivered to the site. 
 
2.02 ON SITE MATERIAL 
 
 A. Specified backfill mixes shall consist of on site material generally conforming to the 

requirements in this specification.  
 
 B. Test on site topsoil from designated stockpile area or borrow site for conformity to this 

specification.  Submit test to Landscape Architect for verification and alteration of 
components. 
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2.03 WOOD RESIDUALS 
 
 A. Source:   

Shall be non-composted and/or stockpiled, and not have been chemically treated or dyed. 
 
 B. Physical Properties - Grading: 
 
  U.S. Sieve Dry Weight Percent Passing 
 
    3/8"             100 
    1/4"             90 - 100 
    No. 8             70 - 100 
    No. 35               0 -  30 
 
 C. Organic Content by Ash Analysis: 
 
  90 - 100 Percent Dry Weight 
 
 D. Chemistry Range: 
 
  1. Saturation Extract Conductivity (ECc) Nil - 3.5 

 
  2. Reaction (pH) 6-8 
 
 E. Salinity:  Maximum saturation extract conductivity 3.5 millimhos per cm @ 25 degrees 

centigrade. 
 

2.04 SAND: 
 
 A. Physical Properties - Grading: 
 
  U.S. Sieve Percent Passing 
 
  No.   4        100 
    No.  10         95 - 100 
   No.  18        90 - 100 
   No.  35      65 - 100 
    No.  60         0 - 50 
    No. 140    0 - 20 
    No. 270   0 - 7 
 
 B.  Chemistry: Range: 
   1. Saturation Extract Conductivity (ECc) Nil - 3.0 
   2. Sodium Absorption Ratio (SAR) Nil - 6.0 
   3. Boron - ppm in saturation extract solution Nil - 3.0 
   4. Reaction (pH) 6.0 - 7.5 
   5. Available calcium - sodium acetate extractable - ppm dry weight Nil – 4000 
 
 C.   Coarse Sand – concrete sand 
2.05 COMPOST:  
 
Made from recycled natural materials screened to 1” minus (for soil additive). On the Solvita compost 
maturity test score, must score a value of 5 or higher for tilling into the soil and be a minimum of 6 months 
old and fully composted. Supplied by Nature’s Way Resources, Inc., Conroe, Texas or approved equal. 
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A. Chemical components: 
1. pH - 6.0-8.0 
2. Nitrogen – 30 ppm or higher 
3. Phosphorus – 150 ppm or higher 
4. Potassium – 400 ppm or higher 
5. Calcium – 3000 ppm or  higher 
6. Magnesium – 250 ppm or higher 
7. Salinity – 2500 ppm or lower 
8. Zinc – 6 ppm or higher 
9. Iron – 25 ppm o higher 
10. Manganese – 16 ppm or higher 
11. Copper – 0.4-2.0 ppm  
12. Sodium – 1000 ppm or less 
13. Sulfur – 25 ppm or higher 
14. Boron – 2 ppm or higher 

 
B. Biological components: 

1. Bacteria – minimum of 150 micrograms per gram of soil of total bacteria 
2. Fungus – minimum of 150 micrograms per gram of soil of total fungus 
3. Protozoa 

a. flagellates – 10,000 units per gram of soil 
b. amoebae – 10,000 units per gram of soil 
c. ciliates – 20 units per gram of soil  

 
2.06  CHEMICAL ADDITIVES (OR EQUIVELANTS):  
 

The following soil components listed may have a particular application specified within this 
Section.  Some of the soil components included shall be applied at rates determined by the 
soil tests called for under other paragraphs of this Section or as a result of soil tests.  Some 
of the components may not be required by the soils tests. All additives shall be the slow 
release type. 

 
 A. Ground Limestone:  Agricultural limestone containing not less than eighty five (85%) percent 

of total carbonates, ground to such fineness that fifty (50%) percent will pass a 100 mesh 
sieve and ninety (90%) percent will pass a 20 mesh sieve. 

 
 B. Dolomite Lime:  Agricultural grade mineral soil conditioner containing thirty five (35%) percent 

minimum magnesium carbonate and forty nine (49%) percent minimum calcium carbonate, 
100 percent passing #65 sieve.  Kaiser Dolomite 65 AG or approved equal. 

 
 C. Gypsum:  Agricultural grade product containing eighty (80%) percent minimum calcium 

sulphate. 
 

 D. Iron Sulphate (Ferric or Ferrous):  Shall contain thirty (30%) to thirty five (35%) percent iron, 
thirty five (35%) to forty (40%) percent sulphur and be supplied by a commercial fertilizer 
supplier. 

 
 E. Sulphate of Potash:  Agricultural grade containing fifty (50%) percent to fifty three (53%) 

percent of water soluble potash. 
 

 F. Single Superphosphate:  Commercial product containing nineteen (19%) to twenty (20%) 
percent available phosphoric acid. 

 
 G. Ammonium Sulphate:  Commercial product containing approximately twenty one (21%) 

percent ammonia. 
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 H. Calcium Nitrate:  Agricultural grade containing fifteen and one-half (15 1/2%) percent 
Nitrogen. 

 
 I. I.B.D.U. (Iso Butyldiene Diurea):  Commercial product containing thirty one (31%) percent 

Nitrogen. 
 

J. Soil Sulphur:  Agricultural grade sulphur containing a minimum of ninety six (96%) percent 
sulphur. 
 

K. Iron Chelate Micronutrient:  Sequestrene - 330 Fe; 0-0-0; ten (10%) percent Fe; Ciba-Geigy 
Company. 

 
2.07  FERTILIZERS AND NUTRIENT AMENDMENTS: all 100% organic 

 
A. Fertilizer: MicroLife organic fertilizer as supplied by San Jacinto Environmental Supplies, 

Houston, Texas or approved equal. 
 
B. Minor and Trace Elements: Eco-min as supplied by San Jacinto Environmental Supplies, 

Houston, Texas or Green Sand as supplied by Nature’s Way Resources, Inc. or approved 
equals. 

 
PART 3 EXECUTION 
 
3.01  LAWN AND NATIVE SEED AREAS – Hydromulch and Sod 
 
 A. After finish grade approval and before laying sod or spreading seed apply: 

1. 2” layer of compost uniformly across area 
2. 20# of MicroLife 6-2-4 fertilizer per 1,000 sq. ft. 
3. 10# of MicroLife humates plus 0-0-4 trace elements per 1,000 sq. ft. 
4. After laying sod or spreading seed, foliar spray the entire area with 8ox of MicroLife 

Super Seaweed mixed with a gal of water. Each gallon of mix to cover 1,000 sq. ft. 
 
 B. Disk or till into the soil to a depth of 4” until the amendments are fully incorporated before 

seeding and/or planting (See Section 32 92 00). 
 
3.02          SHADED GROUNDCOVER AREAS  

A. After finish grade approval apply: 
5. 3” layer of compost uniformly across area 
6. 2” layer of coarse sand (concrete sand) 
7. 40# of MicroLife ultimate 8-4-6 fertilizer per 1,000 sq. ft.  
8. 10# of MicroLife humates plus 0-0-4 trace elements per 1,000 sq. ft. 

 
B. Disk or till into the soil to a depth of 4” until the amendments are fully incorporated before 

groundcover planting (See Section 32 92 00). 
 

 
3.03          TREE PLANTING AREAS (Within Tree Excavation Pit) 
 
 A.  After finish grade approval before mulching apply: 

1. Backfill with imported planting media (See Section 32 93 00) 
2. For every 15 gal. tree size, add 6 oz. MicroLife Ultimate 8-4-6 
3. 3 oz of JRM Mycorrhizal Tree Transplant 
4. 2 oz of MicroLife Super Seaweed mixed with a gal. of water. Use 2 gal. of mixed solution 

per 15-gal. tree size 
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3.04  SUNNY GROUNDCOVER AND PERENNIAL AREAS  
 
 A.  After finish grade approval apply: 

1. 2” layer of compost uniformly across area 
2. 2” layer of coarse sand (concrete sand) 
3. 40# of MicroLife ultimate 8-4-6 fertilizer per 1,000 sq. ft. 
4. 10# of MicroGro Granular per 1,000 sq. ft. 
5. 2 oz of MicroLife Maximum Bloom 3-8-3 mixed with a gal. of water as a new plant/root 

stimulator. Water soak the area sufficiently to get uniform saturation. 
 

B. Disk or till into the soil to a depth of 4” until the amendments are fully incorporated before 
planting (See Section 32 93 00). 
 

 3.05  SHRUB PLANTING 
 
 A.  After finish grade approval before mulching apply: 

1. 2” layer of compost uniformly across area 
2. 2” layer of coarse sand (concrete sand) 
3. 40# of MicroLife ultimate 8-4-6 fertilizer per 1,000 sq. ft. 

 
 B. Disk or till into the soil to a depth of 6” until the amendments are fully incorporated before 

planting (See Section 32 93 00). 
 
 3.06   EXISTING TREES (12”+ cal.) 
 

A. Once a year treatment 
1. 2 gal. of MicroLife Bio-Matrix 7-1-3  
2. 6 oz of JRM Mycorrhizal Injectables per 100 gal. of water 

 
 

 
END OF SECTION  
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SECTION 32 9200 - LAWNS AND GRASSES 

PART 1 - GENERAL 
 
1.1 SUMMARY  

A. Section Includes 
1. Hydromulch Seeding and Soil Supplements 
2. Dry Application Seeding. 
3. Solid Sod Installation  

 
B. Related Sections 

1. Finish Grading - Section 31 2215 
2. Planting - Section 32 9300 
3. Landscape Maintenance - Section 93 9400 

 
1.2 QUALITY ASSURANCE 

A. Source: 
1. Seed:  The Owner’s representative shall be furnished a signed copy of statement from vendor, 

certifying that each container of seed delivered is labeled in accordance with the Federal Seed Act 
and is at least equal to requirements previously specified.  Seed analysis shall be furnished prior to 
commencement of planting operations.  Each lot of seed may be resampled and retested in 
accordance with latest Rules and Regulations under the Federal Seed Act at the discretion of the 
Owner’s representative.  If these tests reveal the seed to be below the specified pure live seed 
content, the Contractor shall be required to plant additional seed to compensate for the deficiency 
at no additional cost to the Owner.  The State Seed Laboratory will conduct the seed retests. 
Allowance will be made for the actual pure live seed content of the specified grasses in determining 
the actual planting rate. 

B. Inspections: 
1. Make written request for inspection after seeding operations have been completed.  Such 

inspection is for the purpose of establishing the Maintenance Period. 
2. Submit written requests for inspections to the Owner’s representative at least 7 days prior to 

anticipated inspection date. 

 
1.3 SUBMITTALS   

A. Furnish required copies of manufacturers literature, certifications, or laboratory analytical data for the 
following items: 
1. Seed source.  (Certification) 
2. Fiber mulch.  (Laboratory analytical data) 
3. Tank mix fertilizer.  (Certification or laboratory analytical data) 
4. Topdress fertilizer.  (Certification) 

1.4 MAINTENANCE BY THE CONTRACTOR (refer to section 32 9400) 

1.5 FINAL ACCEPTANCE   

A. Work under this Section will be accepted by Owner’s representative upon satisfactory completion of all 
work, but exclusive of re-application under the Guarantee Period. Final Acceptance of lawn establishment 
shall be as follows: 
1. For Sod: Complete lush cover with no brown sections or cracks showing.  Sod shall have 

established to the extent that satisfactory capillary action between the sod and soil has been 
established. 

2. For Seed: 95% uniform coverage of grass in excess of 1" height. No bare spots of greater than 2 
square feet will be accepted. 

3. The Owner’s representative and/or Owner shall interpret the above.  Upon Final Acceptance, the 
Owner will assume the responsibility for maintenance of the work. 
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4. If the seeding season for Native Grass Mix is missed due to the wrong season for proper 
germination and grow-in, the contractor is required to return to the project site and apply seed the 
following appropriate season at no additional cost to the owner. 

 
PART 2 - PRODUCTS 

2.1 SEED 

A. All seed used shall be labeled in accordance with U.S. Department of Agriculture Rules and Regulations 
under the Federal Seed Act.  All seed shall be furnished in sealed standard containers unless exception is 
granted in writing by the Owner’s representative.  Seed which has become wet, moldy, or otherwise 
damaged in transit or in storage will not be acceptable.  

B. The minimum percentage by weight of pure live seed in each lot of seed shall be as follows and seed shall 
be planted at the rate per acre indicated under pure live seed required per acre. 

 
Kind of Seed 

Minimum % Pure Live 
Seed Required 

Pounds Pure Live Seed 
Required Per Acre 

BERMUDA “Tiff Tuff” 
 

95 80 

 
     Note: % Pure Live Seed = % Purity X % Germination      

C. Weed seed shall not exceed 10% by weight of the total of pure live seed and other material in the mixture.  
Johnson grass, nut grass, or other noxious weed seed will not be allowed. 

D. If Native American Seed Mixes seeding seasons are missed the contractor will be required to seed 
Perennial Rye at a rate of 15 pounds per acre and return the following season to install the specified grass 
at no cost to the owner. 

 
2.2 FERTILIZER FOR TANK MIX   

A. 13-13-13 grade, pelleted, uniform in composition, free-flowing, and suitable for application with approved 
equipment.  The fertilizer shall be delivered to the site in bags or other convenient containers, each fully 
labeled, conforming to the applicable state fertilizer laws, and bearing the name or trademark and warranty 
of the producer. 

2.3 WOOD CELLULOSE FIBER MULCH   

A. Wood Cellulose fiber mulch, for use with the hydraulic application of grass seed and fertilizer, shall consist 
of specially prepared wood cellulose fiber.  It shall be processed in such a manner that it will not contain 
germination or growth inhibiting factors.  It shall be dyed an appropriate color to allow visual metering of its 
application.  The wood cellulose fibers shall have the property of becoming evenly dispersed and 
suspended when agitated in water.  When sprayed uniformly on the surface of the soil, the fibers shall 
form a blotter-like groundcover which readily absorbs water and allows infiltration to the underlying soil.  
Weight specifications from suppliers for all applications shall refer only to air dry weight of the fiber, a 
standard equivalent to 18% moisture.  The mulch material shall be supplied in packages having a gross 
weight not in excess of 100 pounds and be marked by the manufacturer to show the dry weight content. 
Suppliers shall be prepared to certify that laboratory and field testing of their product has been 
accomplished and that it meets all of the foregoing requirements. 

2.4 WATER   

A. Drinkable, directly from local utility supply. 

2.5 SLURRY MIX COMPONENTS PER ACRE 

A. Wood Cellulose Fiber Mulch 2,000 pounds 

B. Grass Seed (as specified) 

C. Fertilizer (13-13-13) 800 pounds 
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2.6 SOD 

A. One year old, Tiff Tuff Bermuda grass. Sod shall be dense with the grass having been mowed at 1" height 
before lifting from field.  All grown on fumigated soil.  Sod shall be in vigorous condition, dark green in 
color, free of disease and harmful insects.  Do not stack for more than 24 between time of cutting and time 
of delivery.  Owner’s representative reserves the right to reject any sod deemed unacceptable for 
installation. 

2.7 TOPDRESS FERTILIZER 

A. (Delayed Application)  Complete fertilizer, 50% of the nitrogen shall be derived from natural organic 
sources or urea-form.  Available phosphoric acid shall be from superphosphate, bone, or tankage.  Potash 
shall be derived from muriate of potash containing 60% potash.  Apply at rate to achieve 1.5 # N/1000sf. 
1. 16% Nitrogen 
2. 6% Phosphoric Acid 
3. 8% Potash 

 
2.8 TOPDRESS MIX  

A. Topdressing under existing trees shall be: 
1. 2/3 Cubic Yard Topsoil 
2. 1/3 Cubic Yard Sand 

 
PART 3 - EXECUTION 

3.1 HYDROMULCH SEEDING OF BERMUDA GRASS ON PREPARED FINISHED GRADE 

A. Bed Preparation: 
1. Ref. Soil Preparation 32 91 00 
2. Rake or Harrow 3”-4” deep 

 
B. Hydroseeding: 

1. Immediately after the finished grade has been approved, begin hydroseeding operation to reduce 
excessive weed growth. 

 
C. Perimeter Sodding: 

1. Install two courses of sod at perimeter of area to receive hydroseeding. Install in compliance with 
requirements of “SODDING ON PREPARED FINISHED GRADE” requirements below. 

 
D. Special Mulching Equipment and Procedures:   

1. Hydraulic equipment used for the application of fertilizer, seed, and slurry of prepared wood fiber 
mulch shall have a built-in agitation system with an operating capacity sufficient to agitate, 
suspend, and homogeneously mix a slurry containing up to 40 pounds of fiber plus a combined 
total of 70 pounds of fertilizer solids for each one 100 gallons of water.  The slurry distribution lines 
shall be large enough to prevent stoppage.  The discharge line shall be equipped with a set of 
hydraulic spray nozzles, which provide even distribution of the slurry on the slopes to be seeded.  
The slurry tank shall have a minimum capacity of 800 gallons and shall be mounted on a traveling 
unit which may be either self-propelled or drawn with a separate unit which will place the slurry tank 
and spray nozzles within sufficient proximity to the areas to be seeded so as to provide uniform 
distribution without waste.  The Owner’s representative may authorize equipment with smaller tank 
capacity provided that the equipment has the necessary agitation system and sufficient pump 
capacity to spray the slurry in a uniform coat. 

 
E. Mixing:   

1. Care shall be taken that the slurry preparation takes place on the site of the work.  The slurry 
preparation should begin by adding water to the tank when the engine is at half throttle.  When the 
water level has reached the height of the agitator shaft, good re-circulation shall be established and 
seed shall be added.  Fertilizer shall then be added, followed by wood pulp mulch.  The wood pulp 
mulch shall only be added to the mixture after the seed and when the tank is at least one-third filled 
with water.  The engine throttle shall be opened to full speed when the tank is half filled with water.  
All the wood pulp mulch shall be added by the time the tank is two-thirds to three-fourths full.  
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Spraying shall commence immediately when the tank is full.  The operator shall spray the area with 
a uniform, visible coat by using the green color of the wood pulp as a guide. 

 
F. Application: 

1. Obtain approval of hydromulch area preparation from the Owner’s representative prior to 
application. 

2. Operators of hydromulching equipment shall be thoroughly experienced in this type of application. 
Apply specified slurry mix in a motion to form a uniform mat at specified rate. 

3. Keep hydromulch within areas designated and keep from contact with other plant material. 
4. Slurry mixture which has not been applied within 4 hours of mixing shall not be used and shall be 

removed from the site. 
5. After application, do not operate equipment over the covered area. 
6. Immediately after application, thoroughly wash off any plant material, planting areas, or paved 

areas not intended to receive slurry mix.  Keep all paved and planting areas clean during 
maintenance operations. 

7. Refer also to the maintenance portion of this Section. 
 

G. Unseeded Areas:  Reseed unplanted areas with the specified grasses at no additional cost to the Owner. 

3.2 DRY APPLICATION SEEDING FOR NATIVE GRASS/BERMUDA GRASS MIXES 

A. Seed Bed Preparation:  
1. Ref. Soil Preparation 32 91 00 
2. Rake or Harrow 3”-4” deep 

B. Seeding: 
1. Plant seed with a broadcast seeder or a Culti-packer seeder.  Plant grass seed no deeper than ¼ 

inch and the distance between rows 12 inches or less.  Distribute seed evenly. 
2. Roll the planted seedbed with a Culti-packer immediately after seeding and prior to applying mulch 

cover. 
3. Seed may be broadcast by hand for small areas or areas inaccessible to seeding equipment, as 

approved by the Engineer.  Areas seeded by hand shall be rolled or lightly compacted, if possible. 

C. Mulching: 
1. Spread straw or hay mulch on seeded areas with a slope steeper than 8H:1V immediately after 

application of seed. 
2. Apply straw or hay mulch at a rate per acre of 2000lbs., to create a uniform mat of coverage a 

minimum of ½ inch thick to protect the seedbed. 
3. Secure straw or hay mulch with hydromulch or other approved methods. 

a. Apply a hydromulch, consisting of a homogeneous aqueous mixture of recycled paper fiber, 
water and tackifier or soil stabilizer, to achieve a rate of 1,000 pounds of paper fiber mulch 
per acre over the straw mulch.  Apply guar gum tackifier at a minimum rate of 50 pounds 
(dry weight) per acre. 

b. Application rate for other tackifier or soil stabilizer compounds shall be in accordance with 
the manufacturer’s recommendations and approved by the Engineer. 

3.3 SODDING ON PREPARED FINISHED GRADE 

A. Bed Preparation:   
1. Ref. Soil Preparation 32 91 00 
2. Immediately after the finished grade has been approved, begin sodding operations to reduce 

excessive weed growth.  If sod bed is dry immediately prior to sod installation, dampen surface with 
a fine mist of water. 

B. Installation: 
1. Lay sod so that adjacent strips butt tightly with no spaces between strips.  Lay sod on mounds and 

slopes with strips parallel to contours.  Stagger joints.  Sodded areas shall be flush with adjoining 
seeded areas.  At walks and pavements lay one strip of sod parallel to pavement and make cuts at 
this strip. At back of curb there shall be a double sod strip totaling 36” so that it can be maintained 
with a 36” wide mower deck. 

2. Tamp and roll sod thoroughly to make contact with sod bed. 
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3. Peg sod on slopes three to one or steeper with pegs driven through sod into soil until pegs are 
flush with turf.  Space pegs 18” on center.  Pegs shall be 1" square by 6" pine or 6" lengths of lath. 

4. Water sod thoroughly immediately after fertilizing. 
5. Roll sod with 200 lb ballast roller immediately after sod has been installed and watered. 

3.4 CLEAN UP 
A. Keep all areas of work clean, neat, and orderly at all times.  Keep all paved areas clean during lawn 

installation operations.  Clean up and remove all deleterious materials and debris from the entire work area 
prior to Final Acceptance to the satisfaction of Owner’s representative. 

3.5 INSPECTIONS 
A. Make written request for inspection prior to seeding and after areas have been seeded and sodded. 
B. Submit requests for inspections to Owner’s representative at least 2 days prior to anticipated inspection 

date. 

END OF SECTION 
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SECTION 32 9300 - PLANTING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Plants. 
2. Tree stabilization. 
3. Tree-watering devices. 
4. Landscape edgings. 
5. Landscape mulches and gravels 

B. Related Requirements: 
1. Section 32 9200 "Lawns and Grasses" for turf (lawn) and meadow planting, hydroseeding, and 

erosion-control materials. 

1.2 COORDINATION 

A. Coordination with Turf Areas (Lawns):  Plant trees, shrubs, and other plants after finish grades are 
established and before planting turf areas unless otherwise indicated. 

1. When planting trees, shrubs, and other plants after planting turf areas, protect turf areas, and 
promptly repair damage caused by planting operations. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

1. Plant Materials:  Include quantities, sizes, quality, and sources for plant materials. 
2. Plant Photographs:  Include color photographs in digital format of each required species and size of 

plant material as it will be furnished to Project.  Take photographs from an angle depicting true size 
and condition of the typical plant to be furnished.  Include a scale rod or other measuring device in 
each photograph.  Identify each photograph with the full scientific name of the plant, plant size, and 
name of the growing nursery. 

B. Samples for Verification:  For each of the following: 

1. Mulch: 1-quart volume of mulch required; in sealed plastic bags labeled with composition of 
materials by percentage of weight and source of mulch.  Each Sample shall be typical of the lot of 
material to be furnished; provide an accurate representation of color, texture, and organic makeup. 

2. Planting Soil Mix: 1-quart volume of mulch required; in sealed plastic bags labeled with composition 
of materials by percentage of weight and source of mulch.  Each Sample shall be typical of the lot 
of material to be furnished; provide an accurate representation of color, texture, and organic 
makeup. 

3. Weed Control Barrier:  12 by 12 inches. 
4. Edging Materials and Accessories:  Manufacturer's standard size, to verify color selected. 
5. Tree Staking Materials and Accessories: post, hose, and webbing (sample of each) 
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1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  A qualified landscape installer whose work has resulted in successful 
establishment of plants. 

1. Professional Membership:  Installer shall be a member in good standing of either the Professional 
Landcare Network or the American Nursery and Landscape Association. 

2. Experience:  Three years' experience in landscape installation in addition to requirements in 
Section 01 4000 "Quality Requirements." 

3. Installer's Field Supervision:  Require Installer to maintain an experienced full-time supervisor on 
Project site when work is in progress. 

4. Personnel Certifications:  Installer's field supervisor shall have certification in one of the following 
categories from the Professional Landcare Network: 

a. Landscape Industry Certified Technician - Exterior. 
b. Landscape Industry Certified Interior. 
c. Landscape Industry Certified Horticultural Technician. 

5. Pesticide Applicator:  State licensed, commercial. 

B. Provide quality, size, genus, species, and variety of plants indicated, complying with applicable 
requirements in ANSI Z60.1. 

1. Selection of plants shall be made by Architect, who tags plants at their place of growth before they 
are prepared for transplanting. 

C. Plant Material Observation:  Architect may observe plant material either at place of growth or at site before 
planting for compliance with requirements for genus, species, variety, cultivar, size, and quality.  Architect 
may also observe trees and shrubs further for size and condition of balls and root systems, pests, disease 
symptoms, injuries, and latent defects and may reject unsatisfactory or defective material at any time 
during progress of work.  Remove rejected trees or shrubs immediately from Project site. 

1. Notify Architect of sources of planting materials seven days in advance of delivery to site. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Packaged Materials:  Deliver packaged materials in original, unopened containers showing weight, 
certified analysis, name and address of manufacturer, and indication of compliance with state and Federal 
laws if applicable. 

B. Bulk Materials: 

1. Do not dump or store bulk materials near structures, utilities, walkways and pavements, or on 
existing turf areas or plants. 

2. Provide erosion-control measures to prevent erosion or displacement of bulk materials; discharge 
of soil-bearing water runoff; and airborne dust reaching adjacent properties, water conveyance 
systems, or walkways. 

3. Accompany each delivery of bulk materials with appropriate certificates. 

C. Do not prune trees and shrubs before delivery.  Protect bark, branches, and root systems from sun scald, 
drying, wind burn, sweating, whipping, and other handling and tying damage.  Do not bend or bind-tie trees 
or shrubs in such a manner as to destroy their natural shape.  Provide protective covering of plants during 
shipping and delivery.  Do not drop plants during delivery and handling. 

D. Handle planting stock by root ball. 

E. Store bulbs, corms, and tubers in a dry place at 60 to 65 deg F until planting. 
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F. Apply antidesiccant to trees and shrubs using power spray to provide an adequate film over trunks (before 
wrapping), branches, stems, twigs, and foliage to protect during digging, handling, and transportation. 

1. If deciduous trees or shrubs are moved in full leaf, spray with antidesiccant at nursery before 
moving and again two weeks after planting. 

G. Wrap trees and shrubs with burlap fabric over trunks, branches, stems, twigs, and foliage to protect from 
wind and other damage during digging, handling, and transportation. 

H. Deliver plants after preparations for planting have been completed and install immediately.  If planting is 
delayed more than six hours after delivery, set plants and trees in their appropriate aspect (sun, filtered 
sun, or shade), protect from weather and mechanical damage, and keep roots moist. 

 
1. Set balled stock on ground and cover ball with soil, peat moss, sawdust, or other acceptable 

material. 
2. Do not remove container-grown stock from containers before time of planting. 
3. Water root systems of plants stored on-site deeply and thoroughly with a fine-mist spray.  Water as 

often as necessary to maintain root systems in a moist, but not overly wet condition. 

1.6 FIELD CONDITIONS 

A. Field Measurements:  Verify actual grade elevations, service and utility locations, irrigation system 
components, and dimensions of plantings and construction contiguous with new plantings by field 
measurements before proceeding with planting work. 

B. Weather Limitations:  Proceed with planting only when existing and forecasted weather conditions permit 
planting to be performed when beneficial and optimum results may be obtained.  Apply products during 
favorable weather conditions according to manufacturer's written instructions and warranty requirements. 

1.7 WARRANTY 

A. Special Warranty:  Installer agrees to repair or replace plantings and accessories that fail in materials, 
workmanship, or growth within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Death and unsatisfactory growth, except for defects resulting from abuse, lack of adequate 
maintenance, or neglect by Owner. 

2. Warranty Periods:  From date of Substantial Completion. 

a. Trees: 1 year. 
b. Shrubs, Vines, Ornamental Grasses, Ground Covers, Biennials, Perennials, and Other 

Plants:  Shall match the maintenance period. 
c. Annuals:  Three months. 

3. Include the following remedial actions as a minimum: 

a. Immediately remove dead plants and replace unless required to plant in the succeeding 
planting season. 

b. Replace plants that are more than 25 percent dead or in an unhealthy condition at end of 
warranty period. 

c. A limit of one replacement of each plant is required except for losses or replacements due to 
failure to comply with requirements. 

d. Provide extended warranty for period equal to original warranty period, for replaced plant 
material. 
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PART 2 - PRODUCTS 

2.1 PLANT MATERIAL 

A. General:  Furnish nursery-grown plants true to genus, species, variety, cultivar, stem form, shearing, and 
other features indicated in Plant List, Plant Schedule, or Plant Legend indicated on Drawings and 
complying with ANSI Z60.1; and with healthy root systems developed by transplanting or root pruning.  
Provide well-shaped, fully branched, healthy, vigorous stock, densely foliated when in leaf and free of 
disease, pests, eggs, larvae, and defects such as knots, sun scald, injuries, abrasions, and disfigurement. 

1. Trees with damaged, crooked, or multiple leaders; tight vertical branches where bark is squeezed 
between two branches or between branch and trunk ("included bark"); crossing trunks; cut-off limbs 
more than 3/4 inch in diameter; or with stem girdling roots are unacceptable. 

B. Provide plants of sizes, grades, and ball or container sizes complying with ANSI Z60.1 for types and form 
of plants required.  Plants of a larger size may be used if acceptable to Architect, with a proportionate 
increase in size of roots or balls. 

C. Root-Ball Depth:  Furnish trees and shrubs with root balls measured from top of root ball, which begins at 
root flare according to ANSI Z60.1.  Root flare shall be visible before planting. 

D. Annuals:  Provide healthy, disease-free plants of species and variety shown or listed, with well-established 
root systems reaching to sides of the container to maintain a firm ball, but not with excessive root growth 
encircling the container.  Provide only plants that are acclimated to outdoor conditions before delivery. 

2.2 FERTILIZERS 

A. Trees:  Ref 32 91 00 Soil Preparation for fertilizer selection 

B. Shrub, groundcover, annuals and perennials: MicroLife all organic fertilizer as supplied by San Jacinto 
Environmental (713) 957-0909. Apply at mfg. max. recommended rates. Ref. Section 32 9100-Soil 
Preparation 

2.3 MULCHES 

A. Mulch:  Free from deleterious materials and suitable as a top dressing of trees and shrubs, consisting of 
one of the following: 

1. Type:  Shredded hardwood. 
2. Size Range:  3 inches maximum, 1 inch minimum. 
3. Color:  Natural. 

B. Compost:  Well-composted, stable, and weed-free organic matter, pH of 5.5 to 8; moisture content 35 to 
55 percent by weight; 100 percent passing through a 1-inch sieve; soluble-salt content of 2 to 5 dS/m; not 
exceeding 0.5 percent inert contaminants and free of substances toxic to plantings; and as follows: 

1. Organic Matter Content:  50 to 60 percent of dry weight. 
2. Feedstock:  Agricultural, food, or industrial residuals; biosolids; yard trimmings; or source-

separated or compostable mixed solid waste. 

2.4 WEED-CONTROL BARRIERS 

A. Nonwoven Geotextile Filter Fabric:  Polypropylene or polyester fabric, 3 oz./sq. yd. minimum, composed of 
fibers formed into a stable network so that fibers retain their relative position.  Fabric shall be inert to 
biological degradation and resist naturally encountered chemicals, alkalis, and acids. 
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B. Miriafi 140 NL as manufactured by Nicolon Mirafi Group, Pendergrass, GA, (888) 795-0808 or approved 
equal. 

2.5 PESTICIDES 

A. General:  Pesticide registered and approved by the EPA, acceptable to authorities having jurisdiction, and 
of type recommended by manufacturer for each specific problem and as required for Project conditions 
and application.  Do not use restricted pesticides unless authorized in writing by authorities having 
jurisdiction. 

B. Pre-Emergent Herbicide (Selective and Nonselective):  Effective for controlling the germination or growth 
of weeds within planted areas at the soil level directly below the mulch layer. 

C. Post-Emergent Herbicide (Selective and Nonselective):  Effective for controlling weed growth that has 
already germinated. 

2.6 TREE-STABILIZATION MATERIALS 

A. Stakes and Guys: 
 
 
  Contractor shall use staking materials necessary to meet requirements of specifications, subject to ap-

proval: 
 

1. Tree Stakes: 7' & 8’ long steel T-post weighing 1.33 pounds per foot. 
2.  Paint for Stakes:  Pittsburgh Paint No. 515-5 Stonehenge Greige. 
3. Tie Webbing:  Tree Tie Webbing by AM Leonard-Green 

 

2.7 LANDSCAPE EDGINGS 

A. Steel Edging:  COLMET – 6” Height, ¼” thick, smooth finish. Color to be black.  

2.8 MISCELLANEOUS PRODUCTS 

A. Root Barrier:  Black, molded, modular panels manufactured with 50 percent recycled polyethylene plastic 
with ultraviolet inhibitors, 85 mils thick, with vertical root deflecting ribs protruding 3/4 inch out from panel, 
and each panel 24 inches wide. 

B. Antidesiccant:  Water-insoluble emulsion, permeable moisture retarder, film forming, for trees and shrubs.  
Deliver in original, sealed, and fully labeled containers and mix according to manufacturer's written 
instructions. 

C. Burlap:  Non-synthetic, biodegradable. 

D. Planter Drainage Gravel:  Washed, sound crushed stone or gravel complying with ASTM D 448 for Size 
No. 8. 

E. Planter Filter Fabric:  Nonwoven geotextile manufactured for separation applications and made of 
polypropylene, polyolefin, or polyester fibers or combination of them. 

F. Mycorrhizal Fungi:  Dry, granular inoculants containing at least 5300 spores per lb of vesicular-arbuscular 
mycorrhizal fungi and 95 million spores per lb of ectomycorrhizal fungi, 33 percent hydrogel, and a 
maximum of 5.5 percent inert material. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas to receive plants for compliance with requirements and conditions affecting installation and 
performance. 

1. Verify that no foreign or deleterious material or liquid such as paint, paint washout, concrete slurry, 
concrete layers or chunks, cement, plaster, oils, gasoline, diesel fuel, paint thinner, turpentine, tar, 
roofing compound, or acid has been deposited in soil within a planting area. 

2. Do not mix or place soils and soil amendments in frozen, wet, or muddy conditions. 
3. Suspend soil spreading, grading, and tilling operations during periods of excessive soil moisture 

until the moisture content reaches acceptable levels to attain the required results. 
4. Uniformly moisten excessively dry soil that is not workable and which is too dusty. 

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

C. If contamination by foreign or deleterious material or liquid is present in soil within a planting area, remove 
the soil and contamination as directed by Architect and replace with new planting soil. 

3.2 PREPARATION 

A. Protect structures, utilities, sidewalks, pavements, and other facilities and turf areas and existing plants 
from damage caused by planting operations. 

B. Install erosion-control measures to prevent erosion or displacement of soils and discharge of soil-bearing 
water runoff or airborne dust to adjacent properties and walkways. 

C. Lay out individual tree and shrub locations and areas for multiple plantings.  Stake locations, outline areas, 
adjust locations when requested, and obtain Architect's acceptance of layout before excavating or 
planting.  Make minor adjustments as required. 

D. Lay out plants at locations directed by Architect.  Stake locations of individual trees and shrubs and outline 
areas for multiple plantings. 

E. Apply antidesiccant to trees and shrubs using power spray to provide an adequate film over trunks (before 
wrapping), branches, stems, twigs, and foliage to protect during digging, handling, and transportation. 

1. If deciduous trees or shrubs are moved in full leaf, spray with antidesiccant at nursery before 
moving and again two weeks after planting. 

F. Wrap trees and shrubs with burlap fabric over trunks, branches, stems, twigs, and foliage to protect from 
wind and other damage during digging, handling, and transportation. 

3.3 PLANTING AREA ESTABLISHMENT 

A. Loosen subgrade of planting areas to a minimum depth of 8 inches.  Remove stones larger than 1 inch in 
any dimension and sticks, roots, rubbish, and other extraneous matter and legally dispose of them off 
Owner's property. 

1. Apply fertilizer directly to subgrade before loosening. 
2. Thoroughly blend planting soil off-site before spreading. 

a. Delay mixing fertilizer with planting soil if planting will not proceed within a few days. 
b. Mix lime with dry soil before mixing fertilizer. 
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3. Spread planting soil to a depth indicated on the Drawings. 

a. Spread approximately one-half the thickness of planting soil over loosened subgrade.  Mix 
thoroughly into top 2 inches of subgrade.  Spread remainder of planting soil. 

B. Finish Grading:  Grade planting areas to a smooth, uniform surface plane with loose, uniformly fine texture.  
Roll and rake, remove ridges, and fill depressions to meet finish grades. 

C. Before planting, obtain Architect's acceptance of finish grading; restore planting areas if eroded or 
otherwise disturbed after finish grading. 

D. Application of Mycorrhizal Fungi:  At time directed by Architect, broadcast dry product uniformly over 
prepared soil at maximum application rate recommended by manufacturer. 

3.4 EXCAVATION FOR TREES AND SHRUBS 

A. Planting Pits and Trenches:  Excavate circular planting pits with sides sloping inward at a 45-degree angle.  
Excavations with vertical sides are not acceptable.  Trim perimeter of bottom leaving center area of bottom 
raised slightly to support root ball and assist in drainage away from center.  Do not further disturb base.  
Ensure that root ball will sit on undisturbed base soil to prevent settling.  Scarify sides of planting pit 
smeared or smoothed during excavation. 
1. Excavate at least 12 inches wider than root spread and deep enough to accommodate vertical 

roots for bare-root stock. 
2. Do not excavate deeper than depth of the root ball, measured from the root flare to the bottom of 

the root ball. 
3. If area under the plant was initially dug too deep, add soil to raise it to the correct level and 

thoroughly tamp the added soil to prevent settling. 
4. Maintain required angles of repose of adjacent materials as shown on the Drawings.  Do not 

excavate subgrades of adjacent paving, structures, hardscapes, or other new or existing 
improvements. 

5. Maintain supervision of excavations during working hours. 
6. Keep excavations covered or otherwise protected when unattended by Installer's personnel. 
7. If drain tile is shown on Drawings or required under planting areas, excavate to top of porous 

backfill over tile. 

B. Subsoil and topsoil removed from excavations may be incorporated into the planting mix and used as 
planting soil. 

C. Obstructions:  Notify Architect if unexpected rock or obstructions detrimental to trees or shrubs are 
encountered in excavations. 

1. Hardpan Layer:  Drill 6-inch- diameter holes, 24 inches apart, into free-draining strata or to a depth 
of 10 feet, whichever is less, and backfill with free-draining material. 

D. Drainage:  Notify Architect if subsoil conditions evidence unexpected water seepage or retention in tree or 
shrub planting pits. 

E. Fill excavations with water and allow to percolate away before positioning trees and shrubs. 

3.5 TREE, SHRUB, AND VINE PLANTING 

A. Before planting, verify that root flare is visible at top of root ball according to ANSI Z60.1.  If root flare is not 
visible, remove soil in a level manner from the root ball to where the top-most root emerges from the trunk.  
After soil removal to expose the root flare, verify that root ball still meets size requirements. 

B. Remove stem girdling roots and kinked roots.  Remove injured roots by cutting cleanly; do not break. 
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C. Set balled and burlapped stock plumb and in center of planting pit or trench with root flare [1 inch above 2 
inches above adjacent finish grades. 

1. Use planting soil for backfill. 
2. After placing some backfill around root ball to stabilize plant, carefully cut and remove burlap, rope, 

and wire baskets from tops of root balls and from sides, but do not remove from under root balls.  
Remove pallets, if any, before setting.  Do not use planting stock if root ball is cracked or broken 
before or during planting operation. 

3. Backfill around root ball in layers, tamping to settle soil and eliminate voids and air pockets.  When 
planting pit is approximately one-half filled, water thoroughly before placing remainder of backfill.  
Repeat watering until no more water is absorbed. 

4. Place planting tablets in each planting pit when pit is approximately one-half filled; in amounts 
recommended in soil reports from soil-testing laboratory.  Place tablets beside the root ball about 1 
inch from root tips; do not place tablets in bottom of the hole. 

5. Continue backfilling process.  Water again after placing and tamping final layer of soil. 

D. Set balled and potted, and container-grown stock plumb and in center of planting pit or trench with root 
flare 2 inches above adjacent finish grades. 

1. Use planting soil for backfill. 
2. Carefully remove root ball from container without damaging root ball or plant. 
3. Backfill around root ball in layers, tamping to settle soil and eliminate voids and air pockets.  When 

planting pit is approximately one-half filled, water thoroughly before placing remainder of backfill.  
Repeat watering until no more water is absorbed. 

4. Place planting tablets in each planting pit when pit is approximately one-half filled; in amounts 
recommended in soil reports from soil-testing laboratory.  Place tablets beside the root ball about 1 
inch from root tips; do not place tablets in bottom of the hole. 

5. Continue backfilling process.  Water again after placing and tamping final layer of soil. 

3.6 TREE, SHRUB, AND VINE PRUNING 

A. Remove only dead, dying, or broken branches.  Do not prune for shape. 

B. Prune, thin, and shape trees, shrubs, and vines as directed by Architect. 

C. Prune, thin, and shape trees, shrubs, and vines according to standard professional horticultural and 
arboricultural practices.  Unless otherwise indicated by Architect, do not cut tree leaders; remove only 
injured, dying, or dead branches from trees and shrubs; and prune to retain natural character. 

D. Do not apply pruning paint to wounds. 

3.7 TREE STAKING 
 

A. Staking of trees is to be used by the Contractor, who will be responsible for material remaining plumb and 
straight for all given conditions through the guarantee period.  Tree support shall be done as outlined on 
the following tables. 

 
B. Staking shall be completed immediately after planting.  Plants shall stand plumb after staking. 
 
C. Stake all trees in accordance with the following table: 
 
 Tree    Stakes    Stake Size 
 
 15-45 Gal. and B&B under 3”        2   6 ft Post 

65 Gal. and B&B 3”& larger        3   7 ft Post 
 
D. Locate first stake on prevailing windward side of tree and as close to the main trunk as is practical, avoid-

ing root injury.  Stakes shall be driven at least 18" into firm ground. 
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E. Tie tree to stake using approved tree tie.  Tie shall be located midway within tree crown or at a location 

approximately 2/3 of the overall height of the tree.  Locate tie just above major side branch in order to de-
ter slippage of tie. 

 
F. Locate second stake opposite first.  Secure with one tie opposite upper tie at first stake. 
 
G. Auxiliary stem stakes shipped with trees shall be secured as above after shipping. 

3.8 ROOT-BARRIER INSTALLATION 

A. Install root barrier where trees are planted within 60 inches of paving or other hardscape elements, such 
as walls, curbs, and walkways unless otherwise shown on Drawings. 

B. Align root barrier vertically and run it linearly along and adjacent to the paving or other hardscape elements 
to be protected from invasive roots. 

C. Install root barrier continuously for a distance of 60 inches in each direction from the tree trunk, for a total 
distance of 10 feet per tree.  If trees are spaced closer, use a single continuous piece of root barrier. 

1. Position top of root barrier flush with finish grade. 
2. Overlap root barrier a minimum of 12 inches at joints. 
3. Do not distort or bend root barrier during construction activities. 
4. Do not install root barrier surrounding the root ball of tree. 

3.9 GROUND COVER AND PLANT PLANTING 

A. Set out and space ground cover and plants other than trees, shrubs, and vines as indicated on the 
Drawings 

B. Use planting soil for backfill. 

C. Dig holes large enough to allow spreading of roots. 

D. For rooted cutting plants supplied in flats, plant each in a manner that will minimally disturb the root system 
but to a depth not less than two nodes. 

E. Work soil around roots to eliminate air pockets and leave a slight saucer indentation around plants to hold 
water. 

F. Water thoroughly after planting, taking care not to cover plant crowns with wet soil. 

G. Protect plants from hot sun and wind; remove protection if plants show evidence of recovery from 
transplanting shock. 

3.10 PLANTING AREA MULCHING 

A. Mulch backfilled surfaces of planting areas and other areas indicated. 

1. Trees and Tree-like Shrubs in Turf Areas:  As indicated on the Drawings 
2. Organic Mulch in Planting Areas:  As indicated on the Drawings 
3. Mineral Mulch in Planting Areas:  As indicated on the Drawings 
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3.11 PLANT MAINTENANCE 

A. Maintain plantings by pruning, cultivating, watering, weeding, fertilizing, mulching, restoring planting 
saucers, adjusting and repairing tree-stabilization devices, resetting to proper grades or vertical position, 
and performing other operations as required to establish healthy, viable plantings.  Spray or treat as 
required to keep trees and shrubs free of insects and disease. 

B. Fill in as necessary soil subsidence that may occur because of settling or other processes.  Replace mulch 
materials damaged or lost in areas of subsidence. 

C. Apply treatments as required to keep plant materials, planted areas, and soils free of pests and pathogens 
or disease.  Use integrated pest management practices whenever possible to minimize the use of 
pesticides and reduce hazards.  Treatments include physical controls such as hosing off foliage, 
mechanical controls such as traps, and biological control agents. 

3.12 PESTICIDE APPLICATION 

A. Apply pesticides and other chemical products and biological control agents in accordance with authorities 
having jurisdiction and manufacturer's written recommendations.  Coordinate applications with Owner's 
operations and others in proximity to the Work.  Notify Owner before each application is performed. 

B. Pre-Emergent Herbicides (Selective and Non-Selective):  Apply to tree, shrub, and ground-cover areas in 
accordance with manufacturer's written recommendations.  Do not apply to seeded areas. 

C. Post-Emergent Herbicides (Selective and Non-Selective):  Apply only as necessary to treat already-
germinated weeds and in accordance with manufacturer's written recommendations. 

3.13 CLEANUP AND PROTECTION 

A. During planting, keep adjacent paving and construction clean and work area in an orderly condition. 

B. Protect plants from damage due to landscape operations and operations of other contractors and trades.  
Maintain protection during installation and maintenance periods.  Treat, repair, or replace damaged 
plantings. 

C. After installation and before [Substantial Completion] <Insert time>, remove nursery tags, nursery stakes, 
tie tape, labels, wire, burlap, and other debris from plant material, planting areas, and Project site. 

3.14 DISPOSAL 

A. Remove surplus soil and waste material including excess subsoil, unsuitable soil, trash, and debris and 
legally dispose of them off Owner's property. 

 
 
 

END OF SECTION 
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SECTION 32 9600 - TRANSPLANTING 

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 transplanting non-nursery-grown trees by tree spade or digging and boxing. 

B. Related Requirements: 

1. Section 015639 "Temporary Tree and Plant Protection" for protecting, trimming, pruning, repairing, 
and replacing existing trees to remain that interfere with, or are affected by, execution of the Work. 

2. Section 329300 "Plants" for new trees from nursery-grown sources. 

1.3 DEFINITIONS 

A. General: See definitions in ANSI A300 (Part 6) and in ANSI Z60.1 pertaining to field-grown trees, except 
as otherwise defined in this Section. 

B. Caliper: Diameter of a trunk as measured by a diameter tape at a height 6 inches (150 mm) above the root 
flair for trees up to, and including, 4-inch (100-mm) size at this height; and as measured at a height of 12 
inches (300 mm) above the root flair for trees larger than 4-inch (100-mm) size. 

C. Root-Ball Depth: Measured from bottom of trunk flare to the bottom of root ball. 

D. Root-Ball Width: Measured horizontally across the root ball with an approximately circular form or the least 
dimension for non-round root balls, not necessarily centered on the tree trunk, but within tolerance 
according to ANSI Z60.1. 

E. Root Flare: Also called "trunk flare." The area at the base of the tree's stem or trunk where the stem or 
trunk broadens to form roots; the area of transition between the root system and the stem or trunk. 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Review methods and procedures related to transplanting work include, but are not limited to, the 
following: 

a. Construction schedule. Verify availability of materials, personnel, equipment, and 
unimpeded access needed to make progress and avoid delays. 

b. Tree and plant protection. 
c. Tree maintenance. 
d. Arborist's responsibilities. 
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1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Samples for Verification: For each of the following: 

1. Weed-control barriers. 
2. Proprietary Root-Ball-Stabilization Device: One unit. 
3. Slow-Release Watering Device: One unit of each size required. 

C. Pruning Schedule: Written schedule prepared by arborist detailing scope and extent of pruning each tree 
in preparation for and subsequent to transplanting. 

1. Species and size of plant. 
2. Location on site plan. Include unique identifier for each. 
3. Reason for pruning. 
4. Seasonal limitations on pruning. 
5. Preparatory Pruning: Time schedule and description of preparatory pruning to be performed. 

a. Indicate time in months preceding the extraction of the tree. 
b. Indicate diameter of root ball and depth of root pruning for each tree. 

6. Description of root and crown pruning during and subsequent to transplanting. 
7. Description of maintenance following pruning. 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For qualified tree-service firm and arborist. 

B. Certification: From arborist, certifying that transplanted trees have been protected during construction and 
that trees were promptly and properly treated and repaired when damaged. 

C. Maintenance Recommendations: From arborist, recommended procedures to be established by Owner for 
care and protection of trees after completing the Work. 

1. Submit before completing the Work. 

D. Existing Conditions: Documentation of existing trees indicated to be transplanted, which establishes 
preconstruction conditions that might be misconstrued as damage caused by construction activities. 

1. Use sufficiently detailed color photographs or video recordings. Color shall accurately depict hue 
condition of foliage and bark. 

2. Include drawings and notations to indicate specific wounds and damage conditions of each tree 
designated to be transplanted. 

E. Tree-Transplanting Program: Submit before work begins. 

F. Sample Warranties: For special warranties. 

G. Tree-maintenance reports. 

1.7 QUALITY ASSURANCE 

A. Tree-Service Firm Qualifications: An experienced landscaping contractor or tree-moving firm that has 
successfully completed transplanting work similar to that required for this Project and that will assign an 
experienced, qualified arborist to Project site during execution of the Work. 
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1. Arborist Qualifications: Certified Arborist as certified by ISA. 

B. Tree-Transplanting Program: Prepare a written plan by arborist for transplanting trees for the whole 
Project, including each phase or process, tree maintenance, and protection of surrounding materials 
during operations. Describe in detail the materials, methods, and equipment to be used for each phase of 
the transplanting work. 

1. Include transplanting times appropriate for each species at the Project location unless otherwise 
indicated on Drawings or directed by arborist. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Packaged Materials: Deliver packaged materials in original, unopened containers showing weight, certified 
analysis, name and address of manufacturer, and indication of conformance with state and federal laws if 
applicable. 

B. Bulk Materials: 

1. Do not dump or store bulk materials near structures, utilities, walkways and pavements, or on 
existing turf areas or trees. 

2. Provide erosion-control measures to prevent erosion or displacement of bulk materials, discharge 
of soil-bearing water runoff, and airborne dust reaching adjacent properties, water conveyance 
systems, or walkways. 

3. Accompany each delivery with appropriate certificates. 

C. Protect bark, branches, and root systems from sun scald, drying, wind burn, sweating, whipping, and other 
handling and tying damage. Do not bend or bind-tie trees in such a manner as to destroy their natural 
shape. 

D. Completely cover foliage when transporting trees while they are in foliage. 

E. Handle trees by root ball. Do not drop trees. 

F. Move trees after preparations for planting have been completed, and install immediately. If planting is 
delayed more than six hours after moving, set trees in their appropriate aspect (sun, filtered sun, or 
shade), protect from weather and mechanical damage, and keep roots moist. 

1.9 FIELD CONDITIONS 

A. Field Measurements: Verify final grade elevations and final locations of trees and construction contiguous 
with trees by field measurements before proceeding with transplanting work. Perform transplanting only 
after finish grades are established. 

B. Seasonal Restrictions: Transplant trees during the following in-season periods: 

1. Spring: Before March 15 
2. Summer: Not allowed 
3. Fall: After September 15 
4. Winter: All dates available. 

C. Weather Limitations: Proceed with transplanting only when existing and forecasted weather conditions 
permit planting to be performed when beneficial and optimum results may be obtained. Do not transplant 
during excessively wet or frozen conditions. Apply products during favorable weather conditions according 
to manufacturer's written instructions and warranty requirements. 

D. Coordination with Turf Areas (Lawns): Perform transplanting before planting turf areas unless otherwise 
indicated. 
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1. When transplanting after planting turf areas, protect turf areas, and promptly repair damage caused 
by transplanting operations. 

E. Coordination with Planting Beds: Perform transplanting before planting bedded areas unless otherwise 
indicated. 

1. When transplanting after planting bedded areas, protect bedding plants, and promptly repair 
damage caused by transplanting operations. 

1.10 WARRANTY 

A. Installer's Special Warranty: Tree-service firm agrees to repair or replace trees and related materials that 
fail within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Death and unsatisfactory growth except for defects resulting from abuse, lack of adequate 
maintenance, or neglect by Owner, or incidents that are beyond Contractor's control. 

b. Death and unsatisfactory growth is defined as more than 25 percent dead or in an unhealthy 
condition or failure to meet general performance requirements at end of warranty period. 

c. Structural failures including trees falling or blowing over. 
d. Faulty performance of materials and devices related to tree plantings including tree 

stabilization and watering devices. 

2. Warranty Periods from Date of Substantial Completion: 

a. Trees:  18 months. 

3. Include the following remedial actions as a minimum: 

a. Remove dead trees and trees with unsatisfactory growth at end of warranty period; replace 
when directed. 

b. A limit of one replacement of each tree will be required except for losses or replacements 
due to failure to comply with requirements. 

c. Replace materials and devices related to tree plantings. 
d. Provide extended warranty for period equal to original warranty period, for replaced trees. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. General Performance: Transplanted trees shall be healthy and resume vigorous growth within one year of 
transplanting without dieback due to defective extracting, handling, planting, maintenance, or other defects 
in the Work. 

2.2 PLANTING MATERIALS 

A. Backfill Soil:  Excavated soil mixed with planting soil of suitable moisture content and granular texture for 
placing and compacting in planting pit around tree, and free of stones, roots, plants, sod, clods, clay 
lumps, pockets of coarse sand, concrete slurry, concrete layers or chunks, cement, plaster, building 
debris, and other extraneous materials harmful to plant growth. 

1. Mixture: Well-blended mix of two parts excavated soil to one part planting soil. 
2. Planting Soil: Planting soil as specified in Section 329113 "Soil Preparation." 
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2.3 TREE-STABILIZATION MATERIALS 

A. Trunk-Stabilization Materials: 

1. Reference 329000 Planting specification for anchoring system.  

2.4 MISCELLANEOUS PRODUCTS 

A. Organic Mulch: Shredded hardwood as specified in Section 329300 "Plants." 

B. Antidesiccant: Water-insoluble emulsion, permeable moisture retarder, film forming, for trees. Deliver in 
original, sealed, and fully labeled containers and mix according to manufacturer's written instructions. 

C. Burlap: Non-synthetic, biodegradable. 

D. Pesticides: Pesticide registered and approved by EPA, acceptable to authorities having jurisdiction, and of 
type recommended in writing by manufacturer for each specific problem and as required for Project 
conditions and application. Do not use restricted pesticides unless authorized in writing by authorities 
having jurisdiction. 

1. Pre-Emergent Herbicide (Selective and Non-Selective): Effective for controlling the germination or 
growth of weeds within planted areas at the soil level directly below the mulch layer. 

2. Post-Emergent Herbicide (Selective and Non-Selective): Effective for controlling weed growth that 
has already germinated. 

E. Weed-Control Barriers: 

1. Nonwoven Geotextile Filter Fabric: Polypropylene or polyester fabric, 3 oz./sq. yd. (101 g/sq. m) 
minimum, composed of fibers formed into a stable network so that fibers retain their relative 
position. Fabric shall be inert to biological degradation and resist naturally encountered chemicals, 
alkalis, and acids. 

2. Composite Fabric: Woven, needle-punched polypropylene substrate bonded to a nonwoven 
polypropylene fabric, 4.8 oz./sq. yd. (162 g/sq. m). 

F. Wood Preservative Treatment by Pressure Process: AWPA U1; Use Category UC4a, using preservative 
chemicals acceptable to authorities having jurisdiction and containing no arsenic or chromium. 

PART 3 - EXECUTION 

3.1 TREE-TRANSPLANTING SPECIALIST 

A. Tree-Transplanting Specialist Firms: Subject to compliance with requirements, have tree transplanting 
performed by one of the following firms: 

1. Regenbrecht Shade Trees 
a. Contact: Rusty Regenbrecht (832) 731-4378 

2. Environmental Design 
a. Contact: David Marks (281) 802-0662 

3.2 EXAMINATION 

A. Erosion and Sedimentation Control: Examine the site to verify that temporary erosion- and sedimentation-
control measures are in place. Verify that flows of water redirected from construction areas or generated 
by construction activity do not enter or cross transplanting areas. 
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B. For the record, prepare written report, endorsed by arborist, listing conditions detrimental to transplanting 
work and tree protection and health. 

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

3.3 PREPARATION 

A. Protect structures, utilities, sidewalks, pavements, other facilities, turf areas, and other plants and planting 
areas from damage caused by transplanting operations. 

B. Utility Locator Service: Notify utility locator service for area where Project is located before beginning 
excavation. 

C. Locate and clearly identify trees for transplanting. Flag each tree at 54 inches (1372 mm) above the 
ground. 

D. Lay out individual transplant locations and areas for multiple plantings. Stake locations, outline areas, 
adjust locations when requested, and obtain Architect's acceptance of layout before transplanting. Make 
minor adjustments as required. 

E. Apply antidesiccant to trees uniformly, using power spray to provide an adequate film over trunks (before 
wrapping), branches, stems, twigs, and foliage to protect during extracting, handling, and transportation. 

1. If deciduous trees are moved in full leaf, spray with antidesiccant before extracting and again two 
weeks after transplanting. 

F. Wrap trees with burlap fabric over trunks, branches, stems, twigs, and foliage to protect from wind and 
other damage during extracting, handling, and transporting. 

3.4 PREPARATORY PRUNING 

A. Root Pruning: Perform preparatory root pruning under direction of arborist as far in advance of extracting 
each tree as the Project Schedule allows. 

1. Dig exploratory pits or trench by hand around perimeter of tree at indicated root-ball width to 
determine locations of main lateral roots. 

2. Dig trench by hand around perimeter of tree at indicated root-ball width to the depth of the root 
system. Do not use a backhoe or other equipment that rips, tears, or pulls roots. 

3. Root-Ball Width: Minimum 9 inches of root-ball diameter, or least dimension for non-round root 
balls, for each inch (25 mm) of tree caliper being transplanted. 

4. If encountering large, main lateral roots, expose roots beyond excavation limits as required to bend 
and redirect them without breaking. 

5. Use narrow-tine spading forks to comb soil to expose roots with minimal damage to root system. 
6. Cut exposed roots manually with sharp pruning instruments; do not break, tear, chop, or slant the 

cuts. Do not use a backhoe or other equipment that rips, tears, or pulls roots. 
7. Do not paint or apply sealants on cut root ends. 
8. Backfill trench with excavated soil. 

B. Crown Pruning (Tip Pruning): 

1. Do not perform preparatory crown pruning (tip pruning). 

3.5 EXCAVATION AND PLANTING EQUIPMENT 

A. Tree Spade: Track-mounted mechanized tree mover; sized according to manufacturer's size 
recommendation for each tree being transplanted. 
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3.6 EXCAVATING PLANTING PITS 

A. General: Excavate under supervision of the arborist. 

1. Excavate planting pits or trenches with sides sloping. Trim perimeter of bottom leaving center area 
of bottom raised slightly to support root ball and assist in drainage away from center. Do not further 
disturb base. Ensure that root ball will sit on undisturbed base soil. Scarify sides of planting pit 
smeared or smoothed during excavation. 

2. Excavate approximately two times as wide as root ball. 
3. Keep excavations covered or otherwise protected until replanting trees. 

B. Subsoil and topsoil removed from excavations may be used as planting soil. 

C. Obstructions: Notify Architect if unexpected rock or obstructions detrimental to trees are encountered in 
excavations. 

1. Hardpan Layer: Drill 6-inch- (150-mm-) diameter holes, 24 inches (600 mm) apart, into free-
draining strata or to a depth of 10 feet (3 m), whichever is less, and backfill with free-draining 
material. 

D. Seepage: Notify Architect if subsoil conditions evidence unexpected water seepage into tree-planting pits. 

E. Drainage: Fill planting pit or trench with 6 inches of water and time the infiltration rate of the soil. If the 
drainage rate is less than 0.25 inch per hour, notify Architect to determine need for subsurface drainage. 

F. Saline or Sodic Soils: Completely fill excavations with water and allow to percolate away before positioning 
trees. 

3.7 EXTRACTING TREES 

A. General: Extract trees under supervision of the arborist. 

B. Orientation Marking: Mark the north side of each tree with non-permanent paint before extracting. 

C. Root-Ball Width: Minimum 10 inches of root-ball diameter, or least dimension for non-round root balls, for 
each inch (25 mm) of tree caliper being transplanted. 

1. Out-of-Season Planting: If planting before or after the in-season period for tree, provide a minimum 
root-ball diameter of 12 inches for each inch (25 mm) of tree caliper being transplanted. 

D. Root-Ball Depth: As determined by the arborist for each species and size of tree and for site conditions at 
original and planting locations. 

E. Digging: 

1. Dig and clear a pit by hand or with tree spade to the depth of the root system. Do not use a 
backhoe or other equipment that rips, tears, or pulls roots. 

2. Use narrow-tine spading forks to comb soil to expose roots with minimal damage to root system. 
3. If encountering large, main lateral roots, expose roots beyond excavation limits as required to bend 

and redirect them without breaking. 
4. Cut exposed roots manually with sharp pruning instruments; do not break, tear, chop, or slant the 

cuts. Do not paint or apply sealants on cut root ends. 
5. Construct box tight against root system sides and bottom as pit is dug. Brace and support box to 

prevent breaking of root ball. 
6. Temporarily support and protect exposed roots from damage until they are permanently redirected 

and covered with soil. Cover roots with burlap and keep them moist until planted. 
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F. Extracting with Tree Spade: Use the same tree spade to extract the tree as will be used to transport and 
plant the tree. 

1. Do not use tree spade to move trees larger than the manufacturer's maximum size 
recommendation for the tree spade being used. 

2. When extracting the tree, center the trunk within the tree spade and move tree with a solid ball of 
earth. 

3.8 PLANTING 

A. Planting Standard: Perform planting according to ANSI A300 (Part 6) unless otherwise indicated. 

B. Before planting, verify that root flare is visible at top of root ball. If root flare is not visible, remove soil in a 
level manner from the root ball to where the top-most root emerges from the trunk. After soil removal to 
expose the root flare, verify that root ball still meets size requirements. 

C. Ensure that root flare is visible after planting. 

D. Remove injured roots by cutting cleanly; do not break. Do not paint or apply sealants on cut root ends. 

E. Orientation: Position the tree so that its north side, marked before extracting, is facing north in its new 
location. 

F. Set tree plumb and in center of planting pit with top of root flare 1 inch above adjacent finish grades. 

1. Use specified backfill soil for backfill. 
2. If area under the tree was initially dug too deep, add backfill to raise it to the correct level and 

thoroughly tamp the added soil to prevent settling. 
3. After placing some backfill around root ball to stabilize plant, begin backfilling. 
4. Backfill around root ball in layers, tamping to settle soil and eliminate voids and air pockets. When 

planting pit is approximately one-half filled, water thoroughly before placing remainder of backfill. 
Repeat watering until no more water is absorbed. 

5. Redirect exposed root ends downward in backfill areas where possible. Hand-expose roots as 
required to bend and redirect them without breaking. If encountered immediately adjacent to 
location of new construction and redirection is not practical, cut roots approximately 3 inches (75 
mm) back from new construction and as required for root pruning. 

6. Place planting tablets in each planting pit when pit is approximately one-half filled; in amounts 
recommended by arborist. Place tablets beside the root ball about 1 inch (25 mm) from root tips; do 
not place tablets in bottom of the hole. 

7. Continue backfilling process. Water again after placing and tamping final layer of soil. 

G. Watering Pipe: During backfilling, install watering pipe 4 feet (1220 mm) deep into the planting pit outside 
the root ball as indicated on Drawings. 

H. Planting with Tree Spade: Use the same tree spade for planting as was used to extract and transport the 
tree. Do not use tree spade for trees larger than the manufacturer's maximum size recommendation for the 
tree spade being used. 

I. Slopes: When planting on slopes, set the tree so the root flare on the uphill side is flush with the 
surrounding soil on the slope; the edge of the root ball on the downhill side will be above the surrounding 
soil. Apply enough soil to cover the downhill side of the root ball. 

3.9 CROWN PRUNING 

A. Prune branches as directed by arborist. 

1. Prune to remove only injured, broken, dying, or dead branches. Do not prune for shape. 
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2. Do not remove or reduce living branches to compensate for root loss caused by cutting root system 
or to improve natural tree form. 

3. Pruning Standards: Perform pruning according to ANSI A300 (Part 1). 

B. Unless otherwise directed by arborist and acceptable to Architect, do not cut tree leaders. 

C. Cut branches with sharp pruning instruments; do not break or chop. 

D. Do not paint or apply sealants to wounds. 

E. Provide subsequent maintenance during Contract period as recommended by arborist. 

F. Chip removed branches and dispose of off-site. 

3.10 MULCHING 

A. Organic Mulch: Apply 2-inch average thickness of organic mulch extending 12 inches beyond edge of 
individual planting pit and over whole surface of planting area, and finish level with adjacent finish grades. 
Do not place mulch within 6 inches of trunks or stems. 

3.11 TREE MAINTENANCE 

A. Perform tree maintenance as recommended by arborist. Maintain arborist observation of transplanting 
work. 

B. Maintain trees by pruning, cultivating, watering, weeding, fertilizing, mulching, restoring planting saucers, 
adjusting and repairing tree-stabilization devices, resetting to proper grades or vertical position, and 
performing other operations as required to establish healthy, viable plantings. Treat as required to keep 
trees free of insects and disease. 

C. From time of preparatory root pruning measure soil moisture adjacent to edge of each root ball weekly. 
Record findings and weather conditions. 

D. Fill areas of soil subsidence with backfill soil. Replenish mulch materials damaged or lost in areas of 
subsidence. 

E. Apply treatments as required to keep tree materials, planted areas, and soils free of pests and pathogens 
or disease. Use integrated pest management practices whenever possible to minimize the use of 
pesticides and reduce hazards. Treatments include physical controls such as hosing off foliage, 
mechanical controls such as traps, and biological control agents. 

F. Pesticide Application: Apply pesticides and other chemical products and biological control agents in 
accordance with authorities having jurisdiction and manufacturer's written instructions. Coordinate 
applications with Owner's operations and others in proximity to the Work. Notify Owner before each 
application is performed. 

1. Pre-Emergent Herbicides (Selective and Non-Selective): Apply in accordance with manufacturer's 
written instructions. Do not apply to seeded areas. 

2. Post-Emergent Herbicides (Selective and Non-Selective): Apply only as necessary to treat already-
germinated weeds and in accordance with manufacturer's written instructions. 

G. Reports: Have arborist prepare monthly inspection reports. 
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3.12 REPAIR AND REPLACEMENT 

A. General: Repair or replace transplanted trees and other plants indicated to remain or be relocated that are 
damaged by construction operations, in a manner recommended by the arborist and approved by 
Architect. 

1. Submit details of proposed pruning and repairs. 
2. Perform repairs of damaged trunks, branches, and roots within 24 hours according to arborist's 

written instructions. 
3. Replace trees and other plants that cannot be repaired and restored to full-growth status, as 

determined by Architect. 

B. Remove and replace trees that are more than 25 percent dead or in an unhealthy condition or are 
damaged during construction operations that Architect determines are incapable of restoring to normal 
growth pattern. 

1. Provide new trees of same size as those being replaced for each tree of 6 inches or smaller in 
caliper size. 

2. Provide one new tree(s) of 8-inch (150-mm) caliper size for each tree being replaced that measures 
more than 8 inches (150 mm) in caliper size. 

3. Species of Replacement Trees: Same species being replaced. 

3.13 CLEANUP AND PROTECTION 

A. During transplanting, keep adjacent paving and construction clean and work area in an orderly condition. 

B. Protect trees from damage due to transplanting operations and operations of other contractors and trades. 
Maintain protection during transplanting and maintenance periods. Treat, repair, or replace damaged 
plantings. 

C. After planting and before Substantial Completion, remove tags, markings, tie tape, labels, wire, burlap, and 
other debris from transplanted trees, planting areas, and Project site. 

3.14 DISPOSAL OF SURPLUS AND WASTE MATERIALS 

A. Except for materials indicated to be recycled, remove surplus soil, excess excavated material, waste 
materials, displaced plants, trash, and debris, and legally dispose of them off Owner's property. 

B. Transport surplus satisfactory soil to designated storage areas on Owner's property. Stockpile or spread 
soil as directed by Architect. 

1. Except for materials indicated to be retained on Owner's property or recycled, remove excess 
excavated material, waste materials, displaced plants, trash, and debris, and legally dispose of 
them off Owner's property. 

END OF SECTION 329600 
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ITEM 512  

ADJUSTING EXISTING MANHOLES AND VALVE BOXES 

512.1. DESCRIPTION: 

 

512.2. MATERIALS: Provide materials as provided herein or as shown on the plans. 
 

A. Concrete. Item No. 300, “Concrete (Class B).” 
 

512.3. EQUIPMENT: Provide equipment necessary to conduct the work specified herein or as directed 

by the Engineer. 
 

512.4. CONSTRUCTION: 
 

A. Manholes. Perform all work in conformance with Sections 1. “Lowering Manholes”, 2. 

“Raising Manholes” and 3. “Reconstructing Existing Manholes” unless otherwise shown on 

the plans. Existing manhole rings, risers, and covers which are determined by the Inspector to 

be in an unacceptable condition, will be removed and replaced with new rings, risers, and 

cover. Contractor shall take all necessary measures to prevent damage to existing or new 

rings, risers, covers, or cones from equipment and materials used in or taken through the 

work area. If an existing or new manhole cover, ring, riser, or cone is damaged by the 

Contractor, it shall be replaced, as directed by the Engineer, by the Contractor at his expense. 
 

1. Lowering Manholes. Manholes shall be lowered below subgrade before placing base 

materials and openings shall be protected by hatch covers. Manholes shall be adjusted 

after the base material has been laid and before placing of the surface course. Material 

excavation from around the manholes shall be replaced with concrete in accordance with 

Standard Drawings, and select materials from the excavation as shown on the plans or 

specified by the Engineer. All excess materials shall be disposed of by the Contractor at 

his own expense and in an approved location. 
 

All manholes shall be lowered a sufficient depth so as to be level with the finished 

surface course and shall not exceed ±½ inch deviation at any point between the top of 

manhole elevation and surface of pavement. Adjustment in height will be made by 

removal of “throat rings” above the manhole “cone” where feasible. A minimum of two 

and a maximum of six throat rings shall be used at each manhole. If the height of the 

manhole cannot be adjusted to meet the required number of throat rings, the manhole 

shall be reconstructed in accordance with Section 3, “Reconstructing Existing Manholes.” 
 

2. Raising Manholes. Manholes to be raised between ¾ inches to 5-¾ inches on an existing 

surface course not being replaced will be completed utilizing a pivoted turnbuckle 

manhole riser meeting the requirements shown in Figure 1. Installation of the riser begins 

by removal of the manhole lid and cleaning the manhole frame from roadway materials, 

dirt, and any other debris not part of the manhole frame. Insert appropriately sized riser 

(see Section a. “Measurement Dimensions Required for Obtaining Properly Sized Riser”) 

and seat with a hammer. Expand turnbuckle mechanism to full circumferential 

engagement. Replace lid and ensure that lid seats fully on riser without rocking. If 

necessary, seating surfaces shall be machined. Apply solvent to the top of the lid just 
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prior to application of pavement overlay. Manufacturer’s instructions shall be consulted 

to ensure proper installation of riser. 
 

All manholes shall be raised a sufficient height so as to be level with the finished surface 

course and shall not exceed ±½ inch deviation at any point between the top of manhole 

elevation and surface of pavement. 
 

a. Measurement Dimensions Required for Obtaining Properly Sized Manhole 

Riser. Measurement dimensions typically required to obtain a properly sized riser 

include the interior or bottom of hole dimension, the top of hole opening, the lid 

thickness, lid diameter, and riser height. Manufacturer’s requirements shall be 

consulted to ensure that the proper dimensions for the riser are obtained. 
 

3. Reconstructing Existing Manholes. Major adjustments will be made by reconstruction 

of the manhole below the “cone” where necessary. Material excavation from around the 

manholes shall be replaced with concrete meeting the requirements of Item No. 300, 

“Concrete (Class B),” and select materials from the excavation as shown on the plans or 

specified by the Engineer. All excess materials shall be disposed of by the Contractor. 
 

B. Valve Boxes. Perform all work in conformance with this section unless otherwise shown on 

the plans. Adjust existing valve boxes in situations where the finished profile of the street or 

sidewalk will be changed from its existing elevation. Existing valve boxes and covers which 

are determined by the Inspector to be in an unacceptable condition, will be removed and 

replaced with new boxes and/or covers. Material excavation from around the valve boxes 

shall be replaced with concrete meeting the requirements of Item No. 300, “Concrete (Class 

B),” and select materials from the excavation as shown on the plans or specified by the 

Engineer. Contractor shall take all necessary measures to prevent damage to existing or new 

boxes and covers from equipment and materials used in or taken through the work area. If an 

existing or new box and/or cover is/are damaged by the Contractor, it shall be replaced, as 

directed by the Engineer, by the Contractor at his expense. 
 

The valve box shall be repositioned in such a manner as to prevent shock or stress from being 

transmitted to the valve. It shall be centered and plumb over the operating nut of the valve. 

Valve boxes shall be located so that the valve operating nut is readily accessible for operation 

through the opening in the valve box. 
 

All valve box covers shall be raised or lowered a sufficient distance so as to be level with the 

finished surface course and shall not exceed ±½ inch deviation at any point between the top 

of valve box elevation and surface of pavement or sidewalk. 
 

512.5. MEASUREMENT: Manholes adjusted, as prescribed above, will be measured by the unit of 

each manhole adjusted. The excavation and the amount of concrete or reinforced concrete as 

necessary to fill the area excavated, if required, will not be measured for payment. 
 

512.6. PAYMENT: The work performed as prescribed by this item will be paid for at the contract unit 

price bid per manhole for “Adjusting Existing Manholes” which price shall be full compensation 

for all excavation, including saw cutting of surfaces as required, reinforced concrete and disposal 

of material excavated; for furnishing and placing all materials and for all labor, tools, equipment 

and incidentals necessary to complete the work. 
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512.7. BID ITEM: 
 

Item 512.1 - Adjusting Existing Manholes - per each 
 

Item 512.2 - Reconstructing Existing Manholes - per each 

Item 512.3 - Valve Box Adjustments - per each 
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	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. Demolition and removal of selected site elements.
	2. Salvage of existing items to be reused or recycled.

	B. Related Requirements:
	1. Section 011000 "Summary" for restrictions on use of the premises, Owner-occupancy requirements, and phasing requirements.
	2. Section 015639 "Tree Pruning Fertilizing and Protection" for temporary protection of existing trees and plants that are affected by selective demolition.
	3. Section 017300 "Execution" for cutting and patching procedures.


	1.3 DEFINITIONS
	A. Remove: Detach items from existing construction and dispose of them off-site unless indicated to be salvaged or reinstalled.
	B. Remove and Salvage: Detach items from existing construction, in a manner to prevent damage, and store.
	C. Remove and Reinstall: Detach items from existing construction, in a manner to prevent damage, prepare for reuse, and reinstall where indicated.
	D. Existing to Remain: Leave existing items that are not to be removed and that are not otherwise indicated to be salvaged or reinstalled.
	E. Dismantle: To remove by disassembling or detaching an item from a surface, using gentle methods and equipment to prevent damage to the item and surfaces; disposing of items unless indicated to be salvaged or reinstalled.

	1.4 MATERIALS OWNERSHIP
	A. Unless otherwise indicated, demolition waste becomes property of Contractor.
	B. Historic items, relics, antiques, and similar objects including, but not limited to, cornerstones and their contents, commemorative plaques and tablets, and other items of interest or value to Owner that may be uncovered during demolition remain th...
	1. Carefully salvage in a manner to prevent damage and promptly return to Owner.


	1.5 PREINSTALLATION MEETINGS
	A. Predemolition Conference: Conduct conference at Project site.
	1. Inspect and discuss condition of construction to be selectively demolished.
	2. Review structural load limitations of existing structure.
	3. Review and finalize selective demolition schedule and verify availability of materials, demolition personnel, equipment, and facilities needed to make progress and avoid delays.
	4. Review requirements of work performed by other trades that rely on substrates exposed by selective demolition operations.
	5. Review areas where existing construction is to remain and requires protection.


	1.6 INFORMATIONAL SUBMITTALS
	A. Proposed Protection Measures: Submit report, including Drawings, that indicates the measures proposed for protecting individuals and property for environmental protection. Indicate proposed locations and construction of barriers.
	B. Schedule of Selective Demolition Activities: Indicate the following:
	1. Detailed sequence of selective demolition and removal work, with starting and ending dates for each activity. Ensure Owner's building manager's and other tenants' on-site operations are uninterrupted.
	2. Interruption of utility services. Indicate how long utility services will be interrupted.
	3. Coordination for shutoff, capping, and continuation of utility services.

	C. Predemolition Photographs or Video: Show existing conditions of adjoining construction, including finish surfaces, that might be misconstrued as damage caused by demolition operations. Comply with Section 013233 "Photographic Documentation." Submit...
	D. Warranties: Documentation indicating that existing warranties are still in effect after completion of selective demolition.

	1.7 CLOSEOUT SUBMITTALS
	A. Inventory: Submit a list of items that have been removed and salvaged.

	1.8 FIELD 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 the following items:
	a. Moveable site furnishings.


	C. Notify Architect of discrepancies between existing conditions and Drawings before proceeding with selective demolition.
	D. Hazardous Materials: It is not expected that hazardous materials will be encountered in the Work.
	1. Hazardous materials will be removed by Owner before start of the Work.
	2. If suspected hazardous materials are encountered, do not disturb; immediately notify Architect and Owner. Hazardous materials will be removed by Owner under a separate contract.

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


	1.9 COORDINATION
	A. Arrange selective demolition schedule so as not to interfere with Owner's operations.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Regulatory Requirements: Comply with governing EPA notification regulations before beginning selective demolition. Comply with hauling and disposal regulations of authorities having jurisdiction.
	B. Standards: Comply with ASSE A10.6 and NFPA 241.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify that utilities have been disconnected and capped before starting selective demolition operations.
	B. Review Project Record Documents of existing construction or other existing condition and hazardous material information provided by Owner. Owner does not guarantee that existing conditions are same as those indicated in Project Record Documents.
	C. Survey of Existing Conditions: Record existing conditions by use of preconstruction photographs or video.
	1. Comply with requirements specified in Section 013233 "Photographic Documentation."
	2. Inventory and record the condition of items to be removed and salvaged. Provide photographs or video of conditions that might be misconstrued as damage caused by salvage operations.
	3. Before selective demolition or removal of existing building elements that will be reproduced or duplicated in final Work, make permanent record of measurements, materials, and construction details required to make exact reproduction.


	3.2 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS
	A. Existing Services/Systems to Remain: Maintain services/systems indicated to remain and protect them against damage.
	B. Existing Services/Systems to Be Removed, Relocated, or Abandoned: Locate, identify, disconnect, and seal or cap off utility services and mechanical/electrical systems serving areas to be selectively demolished.
	1. Owner will arrange to shut off indicated services/systems when requested by Contractor.
	2. Arrange to shut off utilities with utility companies.
	3. If services/systems are required to be removed, relocated, or abandoned, provide temporary services/systems that bypass area of selective demolition and that maintain continuity of services/systems to other parts of building.


	3.3 PROTECTION
	A. Temporary Protection: Provide temporary barricades and other protection required to prevent injury to people and damage to adjacent buildings and facilities to remain.
	1. Protect walls, ceilings, floors, and other existing finish work that are to remain or that are exposed during selective demolition operations.
	2. Cover and protect furniture, furnishings, and equipment that have not been removed.
	3. Comply with requirements for temporary enclosures, dust control, heating, and cooling specified in Section 015000 "Temporary Facilities and Controls."

	B. Remove temporary barricades and protections where hazards no longer exist.

	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, from higher to lower level.
	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 hamm...
	3. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring existing finished surfaces.
	4. Dispose of demolished items and materials promptly.

	B. 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.
	C. Removed and Reinstalled Items:
	1. Clean and repair items to functional condition adequate for intended reuse.
	2. Pack or crate items after cleaning and repairing. Identify contents of containers.
	3. Protect items from damage during transport and storage.
	4. Reinstall items in locations indicated. Comply with installation requirements for new materials and equipment. Provide connections, supports, and miscellaneous materials necessary to make item functional for use indicated.

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

	3.5 SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS
	A. Concrete Slabs-on-Grade: Saw-cut perimeter of area to be demolished, and then break up and remove.

	3.6 DISPOSAL OF DEMOLISHED MATERIALS
	A. Remove demolition waste materials from Project site and dispose of them in an EPA-approved construction and demolition waste landfill acceptable to authorities having jurisdiction.
	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 Section 017419 "Construction Waste Management and Disposal."

	B. Burning: Do not burn demolished materials.

	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.
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	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 SUBSTITUTIONS OF PRODUCTS
	1.3 SUMMARY
	A. Provide all work for electrical systems required in the project to be properly installed, tested and performing their intended function.

	1.4 QUALITY ASSURANCE
	A. Perform all work in accordance with the latest edition of the national electrical code, and local codes.
	B. All electrical materials and distribution, and utilization equipment shall be UL Listed.
	C. All equipment and materials shall be new and unused and of United States Domestic manufacture unless approved otherwise by engineer or owner.
	D. Eliminate any abnormal sources of noise that are considered by the architect not to be an inherent part of the electrical systems as designed.

	1.5 COORDINATION WITH OTHER TRADES
	A. Coordinate the work of this division with all other divisions to ensure that all components of the electrical system will be installed at the proper time and fit the available space.
	B. Locate and size all openings in work of other trades required for the proper installation of the electrical system components.
	C. Make all electrical connections to all equipment furnished by this division and any other division.
	D. Make all electrical connections from all 120 volt and greater dampers and switches to associated exhaust fan(s) furnished by any other division.

	1.6 DRAWINGS
	A. The drawings are schematic in nature, but show the various components of the systems approximately to scale and attempt to indicate how they are to be integrated with other parts of the building.  Determine exact locations by review of equipment manufacturer's data, by job site measurements, by checking the requirements of other trades, and by reviewing all Contract Documents.  The size of the electrical equipment indicated on the Drawings may be based on the dimensions of a particular manufacturer.  While other listed manufacturers will be acceptable, it is the responsibility of the Contractor to determine if the equipment that Contractor proposes to furnish will fit in the space.  The drawings are not intended to show exact locations of conduit and wire, or to indicate all wire terminators, connectors, conduit fittings, boxes or supports, but rather to indicate distribution, circuitry, and control.
	B. The Electrical Drawings are necessarily diagrammatic in character and cannot show every connection in detail or conduit in its exact location. These details are subject to the requirements of ordinances and also structural and architectural conditions.  The Contractor shall carefully investigate structural and finish conditions and shall coordinate the separate trades in order to avoid interference between the various phases of work.  Work shall be laid out so that it will be concealed in furred chases and suspended ceilings, etc., in finished portions of the building, unless specifically noted to be exposed. In all open-to-structure spaces, including those with ceiling clouds of any size, all wiring less than 120V shall be installed in conduit.  Work shall be installed to avoid crippling of structural members.  All exposed work shall be installed parallel or perpendicular to the lines of the building unless otherwise noted.

	C. When the mechanical and electrical Drawings do not give exact details as to the elevation of pipe, conduit and ducts, physically arrange the systems to fit in the space available at the elevations intended with the proper grades for the functioning of the system involved.  Exposed conduit is generally intended to be installed true and square to the building construction, and located as high as possible against the structure in a neat and workmanlike manner.  The Drawings do not show all required offsets and their location details.  Work shall be concealed in all finished areas.
	1.7 SUBMITTALS
	A. Specification Review:
	1. Include a paragraph-by-paragraph written specification review for each product listed requiring a submittal.  Denote any proposed deviations from specifications.

	1.8 EXISTING CONDITIONS
	A. Do all work required to maintain electrical services to the Owner occupied portions of the building during construction.
	B. No connection to existing services or utilities shall be made without Owner's knowledge and permission.  All such connections shall be planned and scheduled to minimize the length of service interruption required.  Request for shutdown shall be made to Owner at least two (2) weeks in advance and shall be accompanied by detailed written schedule of activities during shutdown and list of materials required for connection and renewal of service. It shall be understood that all such service interruptions shall be made at the Owner's convenience, not the Contractor's.  No increase in contract amount will be allowed for reasons of premium time, inefficiency of operations or other considerations not calculated in original bid.
	C. All items removed shall be stored on-site.  Schedule a review of the items with the Owner. Remove from site all items the Owner does not choose to keep.  Deliver Owner designated items to Owner's storage facility.
	1.9 DELIVERY, STORAGE, AND HANDLING
	A. Accept materials on site in original factory packaging, labeled with manufacturer's identification.
	B. Protect from weather and construction traffic, dirt, water, chemical, and mechanical damage, by storing in original packaging.
	C. Do not deliver items to project before time of installation.  Limit shipment of bulk and multiple-use materials to quantities needed for immediate installation.

	PART 2 - PRODUCTS
	A. Provide allowance in bid for twenty-five 20A/1p circuits of 100 feet in length from source for miscellaneous needs during the course of construction. Include one duplex receptacle per circuit, all associated labor and all necessary accessories (conductor, conduit, supports, etc.) required for proper installation.
	B. Provide allowance in bid for twenty-five light switching circuit drops of twenty feet in length for miscellaneous needs during construction. Include one 277V light switch per circuit, all associated labor and all necessary accessories (conductor, conduit, supports, etc.) required for proper installation.
	C. Provide allowance in bid for ten additional exit signs for miscellaneous needs during construction. Include circuiting, all associated labor and all necessary accessories required for proper installation.

	PART 3 - EXECUTION
	3.1 EXISTING WORK
	A. Disconnect electrical systems in walls, floors, and ceilings scheduled for removal.
	B. Provide temporary wiring and connections to maintain existing systems in service during construction.
	C. When performing work on energized equipment or circuits, use personnel experienced and trained in similar operations.
	D. Remove, relocate, and extend existing installations to accommodate new construction.
	E. Repair adjacent construction and finishes damaged during demolition and extension work.

	3.2 OWNER INSTRUCTION
	A. Provide on-site Owner training for all new equipment.
	B. Use Operation and Maintenance manuals and actual equipment installed as basis for instruction.
	C. At conclusion of on-site training program have Owner personnel sign written certification they have completed training and understand equipment operation.  Include copy of training certificates in final Operation and Maintenance manual submission.



	230030 - 26 05 19 - LOW VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES - 230511 IFC
	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. Provide a complete system of building wire and cable to all electrical loads.

	1.3 SYSTEM DESCRIPTION
	A. Product Requirements: Provide products as follows:
	B. Wiring Methods: Provide the following wiring methods:

	1.4 COORDINATION
	A. Where wire and cable destination is indicated and routing is not shown, determine routing and lengths required.


	PART 2 - PRODUCTS
	2.1 BUILDING WIRE
	A. Manufacturers:
	B. Product Description: Single conductor insulated wire.
	C. Conductor: Copper.
	D. Insulation: NFPA 70; Type THHN/THWN-2 insulation for feeders and branch circuits.

	2.2 TYPE AC CABLE
	A. Manufacturers:
	1. AFC
	2. Southwire
	B. Product Description: A fabricated assembly of insulated conductors in a flexible metallic enclosure.
	C. Comply with NEC 320.
	D. Support, provide separate support to structure for all Type AC cable, spacing not exceeding three (3) feet and at each junction box.
	E. Provide an insulated green grounding conductor in all Type AC cable.
	F. Acceptable Use:  Install, at Contractor’s option, only for service to light fixtures above accessible ceilings, limit length to six (6) feet whips from accessible junction box to light fixtures.
	G. Provide insulated throat fittings at all terminations of Type AC cable.


	PART 3 - EXECUTION
	3.1 EXAMINATION
	A. Verify interior of building has been protected from weather.
	B. Verify mechanical work likely to damage wire and cable has been completed.
	C. Verify raceway installation is complete and supported.

	3.2 EXISTING WORK
	A. Remove exposed abandoned wire and cable, including abandoned wire and cable above accessible ceiling finishes. Patch surfaces where removed cables pass through building finishes.
	B. Disconnect abandoned circuits and remove circuit wire and cable. Remove abandoned boxes when wire and cable servicing boxes is abandoned and removed. Install blank cover for abandoned boxes not removed.
	C. Provide access to existing wiring connections remaining active and requiring access. Modify installation or install access panel.
	D. Extend existing circuits using materials and methods compatible with existing electrical installations, or as specified.

	3.3 INSTALLATION
	A. Route wire and cable to meet Project conditions.
	B. Neatly train and lace wiring inside boxes, equipment, and panelboards.
	C. Identify and color code wire.  Identify each conductor with its circuit number or other designation indicated.
	D. Special Techniques - Wiring Connections:

	3.4 WIRE COLOR
	A. COLOR CODES FOR CONDUCTORS FOR BRANCH CIRCUITS AND FEEDERS
	Table Notes:
	1. Wire size #8 and larger, black conductors with color marking tape at each termination and where accessible; colors as noted above.
	2. Wire sizes #4 and larger, black conductor with green marking tape at each termination and where accessible.
	3. Provide white (no stripe) insulation when 120/208V system is not present at this installation.
	B. Neutral Conductors: White. When two or more neutrals are located in one conduit, individually identify each with proper circuit number and provide color coding at each junction box containing more than one neutral.

	3.5 GROUPING OF CIRCUITS
	A. Limit the number of current carrying conductors per conduit to 6.  Neutrals serving computer receptacle branch circuits shall be counted as current carrying.  Grounds shall not be counted.
	B. Grouping of different voltages is not allowed.
	C. Provide metal box sizes per NEC Table 314.16 (A).
	D. Provide conduit per NEC Annex C.
	E. Neutrals serving branch circuits shall not be shared. Provide dedicated neutral per circuit.
	3.6 POWER LIMITED CIRCUIT INSTALLATION
	A. Provide a complete system of raceway and covered junction boxes for all power limited circuits installed exposes in finished spaces and spaces without a ceiling.
	B. Provide raceway for all power limited circuit wiring within wall cavities and above sheet rock, plaster and other “hard” (non-lay-in) ceiling types of construction.
	C. Labeling:  Provide label on all junction boxes.



	230030 - 26 05 26 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS - 230511 IFC
	CONDITIONS OF THE CONTRACT AND DIVISION 1, as applicable, apply to this Section.
	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. Provide a continuous low-impedance grounding system for the entire electrical wiring system.

	1.3 REFERENCES
	A. Institute of Electrical and Electronics Engineers:
	B. NFPA 70 - National Electrical Code.

	1.4 SYSTEM DESCRIPTION
	A. Grounding systems use the following elements as grounding electrodes:

	1.5 SUBMITTALS
	A. Product Data: Submit data on grounding electrodes and connections.

	1.6 QUALITY ASSURANCE
	A. Provide grounding materials conforming to requirements of NEC, IEEE 142, and UL labeled.

	1.7 GROUNDING BUSSES
	A. When indicated, provide copper ground busses on walls in areas where special grounding needs will arise.  Bus shall consist of copper bar as follows:
	1. Ground bar cross section of nominal four (4) inches by 1/4 inch; 24 inches length.
	2. Drill to accommodate NEMA Pattern D 2-hole compression lugs for ground wires to be installed.  Leave remainder of bar for future drilling by owner.
	3. Copper compression lugs to connect conductors to the bar.  Lugs shall be 2-hole type for double bolting to ground bar.
	4. Install all bolts for compression with top and bottom steel washers plus a Belleville spring washer between top washer and bolt head.
	5. Grounding electrode conductor(s) shall be fusion-welded on buss (and not lugged on).
	6. Mounting Free air, no enclosure required.  Install Harger WBKT-1 brackets to mount bar to wall.  Isolate copper bar from mounting brackets with Harger 4200-Seriess two (2) inch insulators.
	7. Fasten clear pexiglass cover on standoff bolts over ground bar.  Engrave cover "GROUND BUS".  Cover by Harger Lightning Protection, Inc., or approved equal.
	8. Ground bar assembly shall be Harger Lightning Protection, Inc. GBI Series (800-842-7437, www.harger.com), Erico, Inc. (800-248-9353) or approved equal.
	1.8 DRIVEN ELECTRODE ACCESS WELL AND COVER
	A. Eight (12) inch diameter concrete pipe with belled end.
	B. 24 inches long or longer to reach ground and set flush in grade.
	C. Provide cast iron cover with "GROUND" embossed on top.

	PART 2 – EXECUTION
	2.1 EXAMINATION
	A. Verify final backfill and compaction has been completed before driving rod electrodes.

	2.2 PREPARATION
	A. Remove paint, rust, mill oils, and surface contaminants at connection points.

	2.3 EXISTING WORK
	A. Modify existing grounding system to maintain continuity to accommodate renovations.
	B. Extend existing grounding system using materials and methods compatible with existing electrical installations.

	2.4 INSTALLATION
	A. Install in accordance with NEC Article 250.  [USE WITH NEW SWITCHBOARD] [Properly bond the system neutral to the system grounding electrode conductor at the main service entrance equipment. [USE FOR REMODEL:  Properly maintain the existing neutral-ground bond]  [DELETE FOR REMODEL] (Route the grounding electrode conductor to, and bond to, the grounding electrode system.)]  All other neutral busses, bars, etc. on the service voltage system shall be isolated from ground.  This system shall be the solid grounded type.
	B. Install grounding electrode conductor and connect to reinforcing steel in foundation footing.
	C. Install a green equipment grounding conductor in all feeders and branch circuits, minimum size per NEC Table 250.122.
	D. Transformers:  Ground as a separately derived source.
	1. Where transformer secondary includes a neutral, the neutral shall be bonded to the equipment enclosure and connected to the system ground conductor.
	2. Size bonding jumper per NEC Table 250.66.
	3. Grounding conductor shall be in raceway and shall be bonded to nearest available point of interior metal water piping system.
	E. Bond together reinforcing steel and metal accessories in pool and fountain structures.
	F. Concrete-Encased Electrode (NEC 250-52):
	1. Concrete-encased electrode is also known as the "Ufer ground".  Concrete footings or foundation that are in direct contact with the earth and located at the building periphery shall be made available for use as electrodes.  Designated footings shall be used for grounding purposes.  Unless other wise noted on drawings, designated footings are the perimeter building corners plus perimeter footings approximately on 100 feet centers between corners.
	G. Made Electrode:
	1. Triple Ground Rod:  Provide a building ground rod and bond it to the electrode system.  The building ground rod shall consist of three ground rods, arranged in an equilateral triangular pattern located at least five (5) feet outside an exterior building wall or as otherwise directed.  Space 15 feet apart and drive into the earth to a point two (2) feet below finished grade to top of rods.  Grounding electrode conductor shall form a continuous loop around rods, and conductor shall be properly bonded to each rod by a fusion weld similar to "Cadweld".
	2. Extend grounding electrode conductor from this ground rod(s) to the grounded service conductor (neutral) in the building main switchboard at an accessible point on the ground bus per NEC 250-24.
	3. Install grounding electrode conductor of 3/0 Copper.
	H. Main Bonding Jumper:  Shall be sized in accordance with Section 250-66, if not indicated on the drawings, and installed within the same enclosure as the point of bonding of the system neutral service entrance.
	I. Fuel Gas Piping:
	1. Each above ground portion of a gas piping system upstream from the equipment shutoff valve shall be made electrical continuos and bonded to the building grounding electrode system, as required in NFPA 54, National Fuel Gas Code.
	2. Gas piping shall not be used as a grounding electrode.
	J. Engine Generator Neutral:
	1. Ground the generator neutral as a separately derived system per NEC 250-20(d).
	K. Outdoor Lighting Poles:

	3.5 Other Grounding Systems:
	3.6 EQUIPMENT GROUNDING SYSTEM
	A. General:  Make a firm bond between all enclosures, equipment and metallic raceway system.  Grounding conductors shall be continuous from origin to termination and properly bonded with lugs at both ends.  The metallic raceway systems shall be made up properly to form a grounding path that has an impedance back to the main system ground that is as low as can be practically obtained.
	B. Over 250 Volts: Provide locknuts and/or listed fittings per NEC 250-97 for bonding of metal raceways in all circuits of over 250 Volts to ground.  In case of oversized, concentric or eccentric knockouts, comply with NEC 250-92(B).  The use of snap-in, wedge-type, or pivot-type connectors is prohibited.
	A. Grounding Tests:
	1. Test the electrical system after installation is complete.  Inspect and test for stray currents, unintended ground shorts, and proper physical condition of grounding system.  Correct any deficiencies and re-test to verify satisfactory installation.
	2. Provide written test report to document all findings, test values, work done and certification of grounding system.
	3. Use true-RMS meters for all voltage and current measurements.
	4. Test telecommunications grounding riser to verify continuity.
	5. Check all isolated ground receptacles for correct polarity.
	6. Test all sub panels of separately derives systems to verify subpanel neutral is isolated from ground.
	7. Test theater isolated power system for the sound reinforcement system to verify isolation of ground system from other building systems.
	8. Verify continuity and isolation of audio system ground bus and grounding riser.
	9. Perform ground resistance and continuity testing in accordance with IEEE 142.
	10. When improper grounding is found on receptacle, check receptacles in entire project and correct.  Perform retest.

	A. Install test well for designated outdoor driven ground rods.  Set tops of well flush with finished grade.  Provide mechanical connector for ground rod inside test well so that rod can be disconnected from ground ring or other grounding electrode system for testing.
	1. Designated Ground Rods:
	a. One (1) at triple ground rod for High School Main Switchboard Electrical Room.
	b. One (1) at each generator.
	END OF SECTION 26 05 26


	230030 - 26 05 33 - RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS - 230511 IFC
	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.
	1.1 SUMMARY
	A. Section includes conduit and tubing, wireways, outlet boxes, pull and junction boxes, and

	1.2 REFERENCES
	A. American National Standards Institute:
	B. National Electrical Manufacturers Association:

	1.3 SYSTEM DESCRIPTION
	A. Raceway and boxes located as indicated on Drawings, and at other locations required for splices, taps, wire pulling, equipment connections, and compliance with regulatory requirements. Raceway and boxes are shown in approximate locations unless dimensioned. Provide raceway to complete wiring system.
	B. Wet and Damp Locations: Provide rigid steel conduit.  Provide cast metal junction and pull boxes. Provide flush mounting outlet box in finished areas.
	C. Concealed Dry Locations: Provide rigid steel intermediate metal conduit on electrical metallic tubing.  Provide sheet-metal boxes. Provide flush mounting outlet box in finished areas. Provide hinged enclosure for large pull boxes.
	D. Exposed Dry Locations: Provide rigid steel conduit, intermediate metal conduit or electrical metallic tubing.  Provide sheet-metal boxes. Provide flush mounting outlet box in finished areas. Provide hinged enclosure for large pull boxes.
	E. In Slab or Under Slab on Grade: No branch circuit raceway is allowed in any slab or under slab on grade unless specifically indicated on drawings.

	1.4 DESIGN REQUIREMENTS
	A. Minimum Raceway Size: 3/4 inch.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Protect conduit from corrosion and entrance of debris by storing above grade. Provide appropriate covering.
	B. Protect PVC conduit from sunlight.

	1.6 COORDINATION
	A. Coordinate installation of outlet boxes and raceway for equipment connected under other Divisions.
	B. Coordinate installation of conduit for control wiring in mechanical rooms and in inaccessible locations such as walls and hard ceilings.
	C. Coordinate installation of conduit for all other low-voltage systems in inaccessible locations and all other locations required by drawings or specifications for those systems.
	D. Coordinate mounting heights, orientation and locations of outlets mounted above counters, benches, and backsplashes.  Refer to Architectural elevations and equipment specifications and coordinate device locations prior to electrical rough-in.


	PART 2 - PRODUCTS
	2.1 METAL CONDUIT
	A. Manufacturers:
	B. Rigid Steel Conduit: ANSI C80.1.
	C. Intermediate Metal Conduit (IMC): Rigid steel.
	D. Fittings and Conduit Bodies: NEMA FB 1; material to match conduit
	E. Electrical Metal Tubing (EMT):  All EMT fittings shall be steel not die-cast metal. All conduit stub-ups above ceiling for low voltage and data to be provided with insulating bushing.
	F. Flexible Metal Conduit (Flex):  Conduit fittings shall be steel.  Provide plastic anti-short bushing for all flex fittings.  Comply with NEC 348.
	G. Liquidtight Flexible Metal Conduit:  Shall be same as flexible metal conduit specified above except Article 350 in NEC.
	H. PVC-Coated Rigid Steel Conduit:  Galvanized rigid steel with additional external coating for 40 mil polyvinyl chloride jacket (PVC).  Conforming to UL Standard 6. ANSI C80.1 and NEMA Standard No. RN.1.
	1. Manufacturer:
	a. Ocal Inc.
	b. Perma Cote Industries
	c. Rob-Roy Industries
	d. or Approved equal.
	I. PVC-Rigid Nonmetallic Conduit:  PVC and fittings that are listed per the UL Standards.  Comply with NEMA Standard TC-2.
	J. Nonmetallic Multi Duct:  Provide nonmetallic multi duct that is UL Listed.
	1. Type:  four (4) inches schedule 40 PVC outer duct, four 1.25 inch ducts of ribbed polyethylene.  Duct shall have six (6) inch deep end bell on one end, spigot on the other end.
	2. Multi Duct shall have gaskets to seal the inside and outside walls of the inner duct.
	2.2 ENCLOSURES
	A. Pull Boxes, Junction Boxes, Cabinets, and Wireways:  Provide pull boxes, junction boxes, wireways, and cabinets wherever necessary for proper installation of various electrical systems according to the National Electrical Code and where indicated on the Drawings.

	B. Minimum Size:  That size shown on the drawings, as required for the specific function, or as required by the National Electrical Code, whichever is larger.
	C. Construction:
	1. Indoors in Dry Areas and Not Buried in Slab:  Code gage steel - NEMA 1 construction - sides formed and welded, screw covers unless indicated hinged cover or door on drawings. Hinged doors shall be similar to panelboard doors with the same type locking device.  Knockouts shall be factory made or formed O-Z Gedney Type PB or approved equal.
	2. Outdoors or Indoors in Wet Areas and Not Buried in Slab:  Same as specified above for indoor except provide NEMA 3R (designated by 3R or RT) unless indicated or specified to be NEMA 4 (designated by 4 or WP) or other type rating.
	3. Indoors Buried in Slab:  Watertight, galvanized cast iron in floors on or below grade, otherwise concrete tight stamped steel.
	4. Outdoors Buried in Earth:  Watertight, Polymer concrete similar to Hubbell Power System, Inc. “Quazite” or precast concrete type manufactured by Brooks Product, Inc brand for Oldcastle Precast, Inc. Precast box shall have appropriate structural rating for intended use.  Install on a level poured concrete base to provide a solid bearing surface.  Provide a bolted cast iron traffic cover with foundry-cast marking "Electrical", "Communications" or "Telephone" as applies.  Top of enclosure shall be one (1) inch above finished grade in earth.  Top of enclosure shall be flush with finished pavement.
	2.2 WIREWAY
	2.3 OUTLET BOXES
	2.4 FLOOR BOXES

	PART 3 - EXECUTION
	A. The following raceway types are to be used in the following locations:
	A. Adjust floor box flush with finish material.
	3.11 ABOVE CEILING JUNCTION BOXES
	A. Labeling:  Provide label on all above ceiling junction boxes.

	END OF SECTION 26 05 33


	230030 - 26 05 53 - IDENTIFICATION FOR ELECTRICAL SYSTEMS - 230511 IFC
	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:

	1.3 QUALITY ASSURANCE
	A. Manufacturers: Firms regularly engaged in manufacture of electrical identification, of types and sizes required, whose products have been in satisfactory use in similar service for not less than 5 years.
	B. Codes and standards: Comply with the following:


	PART 2 – PRODUCTS
	2.1 MANUFACTURERS
	A. Acceptable Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated in the work include, but are not limited to the following:

	2.2 NAMEPLATES
	A. Product Description: Laminated three-layer plastic with engraved black letters on light contrasting background color.
	B. Emergency Power panels and Equipment: Laminated three-layer plastic with engraved white letters on RED background.
	C. Letter Size:
	D. Minimum nameplate thickness: 1/8 inch.

	2.3 UNDERGROUND WARNING TAPE
	A. Description: four (4) inch wide plastic tape, colored red with suitable warning legend describing buried electrical lines.


	PART 3 - EXECUTION
	3.1 PREPARATION
	A. Degrease and clean surfaces to receive adhesive for identification materials.

	3.2 INSTALLATION
	A. Install identifying devices after completion of painting.
	B. Nameplate Installation:
	C. Underground Warning Tape Installation:
	D. Printed Panelboard Directory:

	3.3 ABOVE CEILING JUNCTION BOXES
	A. Labeling:  Provide label on all above ceiling junction boxes.

	3.4 ARC FLASH WARNING LABEL
	A. Switchboards, panel boards and motor control centers requiring examination, adjustments, servicing or maintenance while energized shall be field marked to warn persons of arc flash hazards. Marking shall be located so as to be clearly visible to qualified persons before servicing or maintenance.
	END OF SECTION 26 05 53



	230030 - 31 00 00 - 101 - Preparing Right of Way - 230511 IFC
	230030 - 31 00 00 - 515 - Topsoil - 230511 IFC
	230030 - 31 00 00 - 516 - Sodding - 230511 IFC
	230030 - 32 00 00 - 200 - Flexible Base - 230511 IFC
	230030 - 32 00 00 - 202 - Prime Coat - 230511 IFC
	230030 - 32 00 00 - 203 - Tack Coat - 230511 IFC
	230030 - 32 00 00 - 205 - Hot Mix Asphaltic Concrete Pavement - 230511 IFC
	230030 - 32 00 00 - 500 - Concrete Curb Gutter and Concrete Curb and Gutter - 230511 IFC
	230030 - 32 00 00 - 502 - Concrete Sidewalks - 230511 IFC
	230030 - 32 00 00 - 503 - Asphaltic Concrete, Portland Cement Concrete, And Gravel Driveways - 230511 IFC
	230030 - 32 91 00 - Soil Preparation - 230511 IFC
	230030 - 32 92 00 - Lawns and Grasses - 230511 IFC
	230030 - 32 93 00 - Planting - 230511 IFC
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Plants.
	2. Tree stabilization.
	3. Tree-watering devices.
	4. Landscape edgings.
	5. Landscape mulches and gravels

	B. Related Requirements:
	1. Section 32 9200 "Lawns and Grasses" for turf (lawn) and meadow planting, hydroseeding, and erosion-control materials.


	1.2 COORDINATION
	A. Coordination with Turf Areas (Lawns):  Plant trees, shrubs, and other plants after finish grades are established and before planting turf areas unless otherwise indicated.
	1. When planting trees, shrubs, and other plants after planting turf areas, protect turf areas, and promptly repair damage caused by planting operations.


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	1. Plant Materials:  Include quantities, sizes, quality, and sources for plant materials.
	2. Plant Photographs:  Include color photographs in digital format of each required species and size of plant material as it will be furnished to Project.  Take photographs from an angle depicting true size and condition of the typical plant to be fur...

	B. Samples for Verification:  For each of the following:
	1. Mulch: 1-quart volume of mulch required; in sealed plastic bags labeled with composition of materials by percentage of weight and source of mulch.  Each Sample shall be typical of the lot of material to be furnished; provide an accurate representat...
	2. Planting Soil Mix: 1-quart volume of mulch required; in sealed plastic bags labeled with composition of materials by percentage of weight and source of mulch.  Each Sample shall be typical of the lot of material to be furnished; provide an accurate...
	3. Weed Control Barrier:  12 by 12 inches.
	4. Edging Materials and Accessories:  Manufacturer's standard size, to verify color selected.
	5. Tree Staking Materials and Accessories: post, hose, and webbing (sample of each)


	1.4 QUALITY ASSURANCE
	A. Installer Qualifications:  A qualified landscape installer whose work has resulted in successful establishment of plants.
	1. Professional Membership:  Installer shall be a member in good standing of either the Professional Landcare Network or the American Nursery and Landscape Association.
	2. Experience:  Three years' experience in landscape installation in addition to requirements in Section 01 4000 "Quality Requirements."
	3. Installer's Field Supervision:  Require Installer to maintain an experienced full-time supervisor on Project site when work is in progress.
	4. Personnel Certifications:  Installer's field supervisor shall have certification in one of the following categories from the Professional Landcare Network:
	a. Landscape Industry Certified Technician - Exterior.
	b. Landscape Industry Certified Interior.
	c. Landscape Industry Certified Horticultural Technician.

	5. Pesticide Applicator:  State licensed, commercial.

	B. Provide quality, size, genus, species, and variety of plants indicated, complying with applicable requirements in ANSI Z60.1.
	1. Selection of plants shall be made by Architect, who tags plants at their place of growth before they are prepared for transplanting.

	C. Plant Material Observation:  Architect may observe plant material either at place of growth or at site before planting for compliance with requirements for genus, species, variety, cultivar, size, and quality.  Architect may also observe trees and ...
	1. Notify Architect of sources of planting materials seven days in advance of delivery to site.


	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Packaged Materials:  Deliver packaged materials in original, unopened containers showing weight, certified analysis, name and address of manufacturer, and indication of compliance with state and Federal laws if applicable.
	B. Bulk Materials:
	1. Do not dump or store bulk materials near structures, utilities, walkways and pavements, or on existing turf areas or plants.
	2. Provide erosion-control measures to prevent erosion or displacement of bulk materials; discharge of soil-bearing water runoff; and airborne dust reaching adjacent properties, water conveyance systems, or walkways.
	3. Accompany each delivery of bulk materials with appropriate certificates.

	C. Do not prune trees and shrubs before delivery.  Protect bark, branches, and root systems from sun scald, drying, wind burn, sweating, whipping, and other handling and tying damage.  Do not bend or bind-tie trees or shrubs in such a manner as to des...
	D. Handle planting stock by root ball.
	E. Store bulbs, corms, and tubers in a dry place at 60 to 65 deg F until planting.
	F. Apply antidesiccant to trees and shrubs using power spray to provide an adequate film over trunks (before wrapping), branches, stems, twigs, and foliage to protect during digging, handling, and transportation.
	1. If deciduous trees or shrubs are moved in full leaf, spray with antidesiccant at nursery before moving and again two weeks after planting.

	G. Wrap trees and shrubs with burlap fabric over trunks, branches, stems, twigs, and foliage to protect from wind and other damage during digging, handling, and transportation.
	H. Deliver plants after preparations for planting have been completed and install immediately.  If planting is delayed more than six hours after delivery, set plants and trees in their appropriate aspect (sun, filtered sun, or shade), protect from wea...
	1. Set balled stock on ground and cover ball with soil, peat moss, sawdust, or other acceptable material.
	2. Do not remove container-grown stock from containers before time of planting.
	3. Water root systems of plants stored on-site deeply and thoroughly with a fine-mist spray.  Water as often as necessary to maintain root systems in a moist, but not overly wet condition.


	1.6 FIELD CONDITIONS
	A. Field Measurements:  Verify actual grade elevations, service and utility locations, irrigation system components, and dimensions of plantings and construction contiguous with new plantings by field measurements before proceeding with planting work.
	B. Weather Limitations:  Proceed with planting only when existing and forecasted weather conditions permit planting to be performed when beneficial and optimum results may be obtained.  Apply products during favorable weather conditions according to m...

	1.7 WARRANTY
	A. Special Warranty:  Installer agrees to repair or replace plantings and accessories that fail in materials, workmanship, or growth within specified warranty period.
	1. Failures include, but are not limited to, the following:
	a. Death and unsatisfactory growth, except for defects resulting from abuse, lack of adequate maintenance, or neglect by Owner.

	2. Warranty Periods:  From date of Substantial Completion.
	a. Trees: 1 year.
	b. Shrubs, Vines, Ornamental Grasses, Ground Covers, Biennials, Perennials, and Other Plants:  Shall match the maintenance period.
	c. Annuals:  Three months.

	3. Include the following remedial actions as a minimum:
	a. Immediately remove dead plants and replace unless required to plant in the succeeding planting season.
	b. Replace plants that are more than 25 percent dead or in an unhealthy condition at end of warranty period.
	c. A limit of one replacement of each plant is required except for losses or replacements due to failure to comply with requirements.
	d. Provide extended warranty for period equal to original warranty period, for replaced plant material.




	PART 2 -  PRODUCTS
	2.1 PLANT MATERIAL
	A. General:  Furnish nursery-grown plants true to genus, species, variety, cultivar, stem form, shearing, and other features indicated in Plant List, Plant Schedule, or Plant Legend indicated on Drawings and complying with ANSI Z60.1; and with healthy...
	1. Trees with damaged, crooked, or multiple leaders; tight vertical branches where bark is squeezed between two branches or between branch and trunk ("included bark"); crossing trunks; cut-off limbs more than 3/4 inch in diameter; or with stem girdlin...

	B. Provide plants of sizes, grades, and ball or container sizes complying with ANSI Z60.1 for types and form of plants required.  Plants of a larger size may be used if acceptable to Architect, with a proportionate increase in size of roots or balls.
	C. Root-Ball Depth:  Furnish trees and shrubs with root balls measured from top of root ball, which begins at root flare according to ANSI Z60.1.  Root flare shall be visible before planting.
	D. Annuals:  Provide healthy, disease-free plants of species and variety shown or listed, with well-established root systems reaching to sides of the container to maintain a firm ball, but not with excessive root growth encircling the container.  Prov...

	2.2 FERTILIZERS
	A. Trees:  Ref 32 91 00 Soil Preparation for fertilizer selection
	B. Shrub, groundcover, annuals and perennials: MicroLife all organic fertilizer as supplied by San Jacinto Environmental (713) 957-0909. Apply at mfg. max. recommended rates. Ref. Section 32 9100-Soil Preparation

	2.3 MULCHES
	A. Mulch:  Free from deleterious materials and suitable as a top dressing of trees and shrubs, consisting of one of the following:
	1. Type:  Shredded hardwood.
	2. Size Range:  3 inches maximum, 1 inch minimum.
	3. Color:  Natural.

	B. Compost:  Well-composted, stable, and weed-free organic matter, pH of 5.5 to 8; moisture content 35 to 55 percent by weight; 100 percent passing through a 1-inch sieve; soluble-salt content of 2 to 5 dS/m; not exceeding 0.5 percent inert contaminan...
	1. Organic Matter Content:  50 to 60 percent of dry weight.
	2. Feedstock:  Agricultural, food, or industrial residuals; biosolids; yard trimmings; or source-separated or compostable mixed solid waste.


	2.4 WEED-CONTROL BARRIERS
	A. Nonwoven Geotextile Filter Fabric:  Polypropylene or polyester fabric, 3 oz./sq. yd. minimum, composed of fibers formed into a stable network so that fibers retain their relative position.  Fabric shall be inert to biological degradation and resist...
	B. Miriafi 140 NL as manufactured by Nicolon Mirafi Group, Pendergrass, GA, (888) 795-0808 or approved equal.

	2.5 PESTICIDES
	A. General:  Pesticide registered and approved by the EPA, acceptable to authorities having jurisdiction, and of type recommended by manufacturer for each specific problem and as required for Project conditions and application.  Do not use restricted ...
	B. Pre-Emergent Herbicide (Selective and Nonselective):  Effective for controlling the germination or growth of weeds within planted areas at the soil level directly below the mulch layer.
	C. Post-Emergent Herbicide (Selective and Nonselective):  Effective for controlling weed growth that has already germinated.

	2.6 TREE-STABILIZATION MATERIALS
	A. Stakes and Guys:

	2.7 LANDSCAPE EDGINGS
	A. Steel Edging:  COLMET – 6” Height, ¼” thick, smooth finish. Color to be black.

	2.8 MISCELLANEOUS PRODUCTS
	A. Root Barrier:  Black, molded, modular panels manufactured with 50 percent recycled polyethylene plastic with ultraviolet inhibitors, 85 mils thick, with vertical root deflecting ribs protruding 3/4 inch out from panel, and each panel 24 inches wide.
	B. Antidesiccant:  Water-insoluble emulsion, permeable moisture retarder, film forming, for trees and shrubs.  Deliver in original, sealed, and fully labeled containers and mix according to manufacturer's written instructions.
	C. Burlap:  Non-synthetic, biodegradable.
	D. Planter Drainage Gravel:  Washed, sound crushed stone or gravel complying with ASTM D 448 for Size No. 8.
	E. Planter Filter Fabric:  Nonwoven geotextile manufactured for separation applications and made of polypropylene, polyolefin, or polyester fibers or combination of them.
	F. Mycorrhizal Fungi:  Dry, granular inoculants containing at least 5300 spores per lb of vesicular-arbuscular mycorrhizal fungi and 95 million spores per lb of ectomycorrhizal fungi, 33 percent hydrogel, and a maximum of 5.5 percent inert material.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas to receive plants for compliance with requirements and conditions affecting installation and performance.
	1. Verify that no foreign or deleterious material or liquid such as paint, paint washout, concrete slurry, concrete layers or chunks, cement, plaster, oils, gasoline, diesel fuel, paint thinner, turpentine, tar, roofing compound, or acid has been depo...
	2. Do not mix or place soils and soil amendments in frozen, wet, or muddy conditions.
	3. Suspend soil spreading, grading, and tilling operations during periods of excessive soil moisture until the moisture content reaches acceptable levels to attain the required results.
	4. Uniformly moisten excessively dry soil that is not workable and which is too dusty.

	B. Proceed with installation only after unsatisfactory conditions have been corrected.
	C. If contamination by foreign or deleterious material or liquid is present in soil within a planting area, remove the soil and contamination as directed by Architect and replace with new planting soil.

	3.2 PREPARATION
	A. Protect structures, utilities, sidewalks, pavements, and other facilities and turf areas and existing plants from damage caused by planting operations.
	B. Install erosion-control measures to prevent erosion or displacement of soils and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways.
	C. Lay out individual tree and shrub locations and areas for multiple plantings.  Stake locations, outline areas, adjust locations when requested, and obtain Architect's acceptance of layout before excavating or planting.  Make minor adjustments as re...
	D. Lay out plants at locations directed by Architect.  Stake locations of individual trees and shrubs and outline areas for multiple plantings.
	E. Apply antidesiccant to trees and shrubs using power spray to provide an adequate film over trunks (before wrapping), branches, stems, twigs, and foliage to protect during digging, handling, and transportation.
	1. If deciduous trees or shrubs are moved in full leaf, spray with antidesiccant at nursery before moving and again two weeks after planting.

	F. Wrap trees and shrubs with burlap fabric over trunks, branches, stems, twigs, and foliage to protect from wind and other damage during digging, handling, and transportation.

	3.3 PLANTING AREA ESTABLISHMENT
	A. Loosen subgrade of planting areas to a minimum depth of 8 inches.  Remove stones larger than 1 inch in any dimension and sticks, roots, rubbish, and other extraneous matter and legally dispose of them off Owner's property.
	1. Apply fertilizer directly to subgrade before loosening.
	2. Thoroughly blend planting soil off-site before spreading.
	a. Delay mixing fertilizer with planting soil if planting will not proceed within a few days.
	b. Mix lime with dry soil before mixing fertilizer.

	3. Spread planting soil to a depth indicated on the Drawings.
	a. Spread approximately one-half the thickness of planting soil over loosened subgrade.  Mix thoroughly into top 2 inches of subgrade.  Spread remainder of planting soil.


	B. Finish Grading:  Grade planting areas to a smooth, uniform surface plane with loose, uniformly fine texture.  Roll and rake, remove ridges, and fill depressions to meet finish grades.
	C. Before planting, obtain Architect's acceptance of finish grading; restore planting areas if eroded or otherwise disturbed after finish grading.
	D. Application of Mycorrhizal Fungi:  At time directed by Architect, broadcast dry product uniformly over prepared soil at maximum application rate recommended by manufacturer.

	3.4 EXCAVATION FOR TREES AND SHRUBS
	A. Planting Pits and Trenches:  Excavate circular planting pits with sides sloping inward at a 45-degree angle.  Excavations with vertical sides are not acceptable.  Trim perimeter of bottom leaving center area of bottom raised slightly to support roo...
	1. Excavate at least 12 inches wider than root spread and deep enough to accommodate vertical roots for bare-root stock.
	2. Do not excavate deeper than depth of the root ball, measured from the root flare to the bottom of the root ball.
	3. If area under the plant was initially dug too deep, add soil to raise it to the correct level and thoroughly tamp the added soil to prevent settling.
	4. Maintain required angles of repose of adjacent materials as shown on the Drawings.  Do not excavate subgrades of adjacent paving, structures, hardscapes, or other new or existing improvements.
	5. Maintain supervision of excavations during working hours.
	6. Keep excavations covered or otherwise protected when unattended by Installer's personnel.
	7. If drain tile is shown on Drawings or required under planting areas, excavate to top of porous backfill over tile.

	B. Subsoil and topsoil removed from excavations may be incorporated into the planting mix and used as planting soil.
	C. Obstructions:  Notify Architect if unexpected rock or obstructions detrimental to trees or shrubs are encountered in excavations.
	1. Hardpan Layer:  Drill 6-inch- diameter holes, 24 inches apart, into free-draining strata or to a depth of 10 feet, whichever is less, and backfill with free-draining material.

	D. Drainage:  Notify Architect if subsoil conditions evidence unexpected water seepage or retention in tree or shrub planting pits.
	E. Fill excavations with water and allow to percolate away before positioning trees and shrubs.

	3.5 TREE, SHRUB, AND VINE PLANTING
	A. Before planting, verify that root flare is visible at top of root ball according to ANSI Z60.1.  If root flare is not visible, remove soil in a level manner from the root ball to where the top-most root emerges from the trunk.  After soil removal t...
	B. Remove stem girdling roots and kinked roots.  Remove injured roots by cutting cleanly; do not break.
	C. Set balled and burlapped stock plumb and in center of planting pit or trench with root flare [1 inch above 2 inches above adjacent finish grades.
	1. Use planting soil for backfill.
	2. After placing some backfill around root ball to stabilize plant, carefully cut and remove burlap, rope, and wire baskets from tops of root balls and from sides, but do not remove from under root balls.  Remove pallets, if any, before setting.  Do n...
	3. Backfill around root ball in layers, tamping to settle soil and eliminate voids and air pockets.  When planting pit is approximately one-half filled, water thoroughly before placing remainder of backfill.  Repeat watering until no more water is abs...
	4. Place planting tablets in each planting pit when pit is approximately one-half filled; in amounts recommended in soil reports from soil-testing laboratory.  Place tablets beside the root ball about 1 inch from root tips; do not place tablets in bot...
	5. Continue backfilling process.  Water again after placing and tamping final layer of soil.

	D. Set balled and potted, and container-grown stock plumb and in center of planting pit or trench with root flare 2 inches above adjacent finish grades.
	1. Use planting soil for backfill.
	2. Carefully remove root ball from container without damaging root ball or plant.
	3. Backfill around root ball in layers, tamping to settle soil and eliminate voids and air pockets.  When planting pit is approximately one-half filled, water thoroughly before placing remainder of backfill.  Repeat watering until no more water is abs...
	4. Place planting tablets in each planting pit when pit is approximately one-half filled; in amounts recommended in soil reports from soil-testing laboratory.  Place tablets beside the root ball about 1 inch from root tips; do not place tablets in bot...
	5. Continue backfilling process.  Water again after placing and tamping final layer of soil.


	3.6 TREE, SHRUB, AND VINE PRUNING
	A. Remove only dead, dying, or broken branches.  Do not prune for shape.
	B. Prune, thin, and shape trees, shrubs, and vines as directed by Architect.
	C. Prune, thin, and shape trees, shrubs, and vines according to standard professional horticultural and arboricultural practices.  Unless otherwise indicated by Architect, do not cut tree leaders; remove only injured, dying, or dead branches from tree...
	D. Do not apply pruning paint to wounds.

	3.7 TREE STAKING
	3.8 ROOT-BARRIER INSTALLATION
	A. Install root barrier where trees are planted within 60 inches of paving or other hardscape elements, such as walls, curbs, and walkways unless otherwise shown on Drawings.
	B. Align root barrier vertically and run it linearly along and adjacent to the paving or other hardscape elements to be protected from invasive roots.
	C. Install root barrier continuously for a distance of 60 inches in each direction from the tree trunk, for a total distance of 10 feet per tree.  If trees are spaced closer, use a single continuous piece of root barrier.
	1. Position top of root barrier flush with finish grade.
	2. Overlap root barrier a minimum of 12 inches at joints.
	3. Do not distort or bend root barrier during construction activities.
	4. Do not install root barrier surrounding the root ball of tree.


	3.9 GROUND COVER AND PLANT PLANTING
	A. Set out and space ground cover and plants other than trees, shrubs, and vines as indicated on the Drawings
	B. Use planting soil for backfill.
	C. Dig holes large enough to allow spreading of roots.
	D. For rooted cutting plants supplied in flats, plant each in a manner that will minimally disturb the root system but to a depth not less than two nodes.
	E. Work soil around roots to eliminate air pockets and leave a slight saucer indentation around plants to hold water.
	F. Water thoroughly after planting, taking care not to cover plant crowns with wet soil.
	G. Protect plants from hot sun and wind; remove protection if plants show evidence of recovery from transplanting shock.

	3.10 PLANTING AREA MULCHING
	A. Mulch backfilled surfaces of planting areas and other areas indicated.
	1. Trees and Tree-like Shrubs in Turf Areas:  As indicated on the Drawings
	2. Organic Mulch in Planting Areas:  As indicated on the Drawings
	3. Mineral Mulch in Planting Areas:  As indicated on the Drawings


	3.11 PLANT MAINTENANCE
	A. Maintain plantings by pruning, cultivating, watering, weeding, fertilizing, mulching, restoring planting saucers, adjusting and repairing tree-stabilization devices, resetting to proper grades or vertical position, and performing other operations a...
	B. Fill in as necessary soil subsidence that may occur because of settling or other processes.  Replace mulch materials damaged or lost in areas of subsidence.
	C. Apply treatments as required to keep plant materials, planted areas, and soils free of pests and pathogens or disease.  Use integrated pest management practices whenever possible to minimize the use of pesticides and reduce hazards.  Treatments inc...

	3.12 PESTICIDE APPLICATION
	A. Apply pesticides and other chemical products and biological control agents in accordance with authorities having jurisdiction and manufacturer's written recommendations.  Coordinate applications with Owner's operations and others in proximity to th...
	B. Pre-Emergent Herbicides (Selective and Non-Selective):  Apply to tree, shrub, and ground-cover areas in accordance with manufacturer's written recommendations.  Do not apply to seeded areas.
	C. Post-Emergent Herbicides (Selective and Non-Selective):  Apply only as necessary to treat already-germinated weeds and in accordance with manufacturer's written recommendations.

	3.13 CLEANUP AND PROTECTION
	A. During planting, keep adjacent paving and construction clean and work area in an orderly condition.
	B. Protect plants from damage due to landscape operations and operations of other contractors and trades.  Maintain protection during installation and maintenance periods.  Treat, repair, or replace damaged plantings.
	C. After installation and before [Substantial Completion] <Insert time>, remove nursery tags, nursery stakes, tie tape, labels, wire, burlap, and other debris from plant material, planting areas, and Project site.

	3.14 DISPOSAL
	A. Remove surplus soil and waste material including excess subsoil, unsuitable soil, trash, and debris and legally dispose of them off Owner's property.



	230030 - 32 96 00 - Transplanting - 230511 IFC
	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 transplanting non-nursery-grown trees by tree spade or digging and boxing.
	A.
	B. Related Requirements:
	1. Section 015639 "Temporary Tree and Plant Protection" for protecting, trimming, pruning, repairing, and replacing existing trees to remain that interfere with, or are affected by, execution of the Work.
	2. Section 329300 "Plants" for new trees from nursery-grown sources.
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	1.3 DEFINITIONS
	A. General: See definitions in ANSI A300 (Part 6) and in ANSI Z60.1 pertaining to field-grown trees, except as otherwise defined in this Section.
	B. Caliper: Diameter of a trunk as measured by a diameter tape at a height 6 inches (150 mm) above the root flair for trees up to, and including, 4-inch (100-mm) size at this height; and as measured at a height of 12 inches (300 mm) above the root fla...
	A.
	C. Root-Ball Depth: Measured from bottom of trunk flare to the bottom of root ball.
	D. Root-Ball Width: Measured horizontally across the root ball with an approximately circular form or the least dimension for non-round root balls, not necessarily centered on the tree trunk, but within tolerance according to ANSI Z60.1.
	E. Root Flare: Also called "trunk flare." The area at the base of the tree's stem or trunk where the stem or trunk broadens to form roots; the area of transition between the root system and the stem or trunk.

	1.4 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at Project site.
	1. Review methods and procedures related to transplanting work include, but are not limited to, the following:
	a. Construction schedule. Verify availability of materials, personnel, equipment, and unimpeded access needed to make progress and avoid delays.
	b. Tree and plant protection.
	c. Tree maintenance.
	d. Arborist's responsibilities.



	1.5 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Samples for Verification: For each of the following:
	1. Weed-control barriers.
	2. Proprietary Root-Ball-Stabilization Device: One unit.
	3. Slow-Release Watering Device: One unit of each size required.

	C. Pruning Schedule: Written schedule prepared by arborist detailing scope and extent of pruning each tree in preparation for and subsequent to transplanting.
	1. Species and size of plant.
	2. Location on site plan. Include unique identifier for each.
	3. Reason for pruning.
	4. Seasonal limitations on pruning.
	5. Preparatory Pruning: Time schedule and description of preparatory pruning to be performed.
	a. Indicate time in months preceding the extraction of the tree.
	b. Indicate diameter of root ball and depth of root pruning for each tree.

	6. Description of root and crown pruning during and subsequent to transplanting.
	7. Description of maintenance following pruning.


	1.6 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For qualified tree-service firm and arborist.
	B. Certification: From arborist, certifying that transplanted trees have been protected during construction and that trees were promptly and properly treated and repaired when damaged.
	C. Maintenance Recommendations: From arborist, recommended procedures to be established by Owner for care and protection of trees after completing the Work.
	1. Submit before completing the Work.

	D. Existing Conditions: Documentation of existing trees indicated to be transplanted, which establishes preconstruction conditions that might be misconstrued as damage caused by construction activities.
	1. Use sufficiently detailed color photographs or video recordings. Color shall accurately depict hue condition of foliage and bark.
	2. Include drawings and notations to indicate specific wounds and damage conditions of each tree designated to be transplanted.

	E. Tree-Transplanting Program: Submit before work begins.
	F. Sample Warranties: For special warranties.
	G. Tree-maintenance reports.

	1.7 QUALITY ASSURANCE
	A. Tree-Service Firm Qualifications: An experienced landscaping contractor or tree-moving firm that has successfully completed transplanting work similar to that required for this Project and that will assign an experienced, qualified arborist to Proj...
	1. Arborist Qualifications: Certified Arborist as certified by ISA.

	B. Tree-Transplanting Program: Prepare a written plan by arborist for transplanting trees for the whole Project, including each phase or process, tree maintenance, and protection of surrounding materials during operations. Describe in detail the mater...
	1. Include transplanting times appropriate for each species at the Project location unless otherwise indicated on Drawings or directed by arborist.
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	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Packaged Materials: Deliver packaged materials in original, unopened containers showing weight, certified analysis, name and address of manufacturer, and indication of conformance with state and federal laws if applicable.
	B. Bulk Materials:
	1. Do not dump or store bulk materials near structures, utilities, walkways and pavements, or on existing turf areas or trees.
	2. Provide erosion-control measures to prevent erosion or displacement of bulk materials, discharge of soil-bearing water runoff, and airborne dust reaching adjacent properties, water conveyance systems, or walkways.
	3. Accompany each delivery with appropriate certificates.

	C. Protect bark, branches, and root systems from sun scald, drying, wind burn, sweating, whipping, and other handling and tying damage. Do not bend or bind-tie trees in such a manner as to destroy their natural shape.
	D. Completely cover foliage when transporting trees while they are in foliage.
	E. Handle trees by root ball. Do not drop trees.
	F. Move trees after preparations for planting have been completed, and install immediately. If planting is delayed more than six hours after moving, set trees in their appropriate aspect (sun, filtered sun, or shade), protect from weather and mechanic...

	1.9 FIELD CONDITIONS
	A. Field Measurements: Verify final grade elevations and final locations of trees and construction contiguous with trees by field measurements before proceeding with transplanting work. Perform transplanting only after finish grades are established.
	B. Seasonal Restrictions: Transplant trees during the following in-season periods:
	1. Spring: Before March 15
	2. Summer: Not allowed
	3. Fall: After September 15
	4. Winter: All dates available.

	C. Weather Limitations: Proceed with transplanting only when existing and forecasted weather conditions permit planting to be performed when beneficial and optimum results may be obtained. Do not transplant during excessively wet or frozen conditions....
	D. Coordination with Turf Areas (Lawns): Perform transplanting before planting turf areas unless otherwise indicated.
	1. When transplanting after planting turf areas, protect turf areas, and promptly repair damage caused by transplanting operations.

	E. Coordination with Planting Beds: Perform transplanting before planting bedded areas unless otherwise indicated.
	1. When transplanting after planting bedded areas, protect bedding plants, and promptly repair damage caused by transplanting operations.


	1.10 WARRANTY
	A. Installer's Special Warranty: Tree-service firm agrees to repair or replace trees and related materials that fail within specified warranty period.
	1. Failures include, but are not limited to, the following:
	a. Death and unsatisfactory growth except for defects resulting from abuse, lack of adequate maintenance, or neglect by Owner, or incidents that are beyond Contractor's control.
	b. Death and unsatisfactory growth is defined as more than 25 percent dead or in an unhealthy condition or failure to meet general performance requirements at end of warranty period.
	c. Structural failures including trees falling or blowing over.
	d. Faulty performance of materials and devices related to tree plantings including tree stabilization and watering devices.

	2. Warranty Periods from Date of Substantial Completion:
	a. Trees:  18 months.

	3. Include the following remedial actions as a minimum:
	a. Remove dead trees and trees with unsatisfactory growth at end of warranty period; replace when directed.
	b. A limit of one replacement of each tree will be required except for losses or replacements due to failure to comply with requirements.
	c. Replace materials and devices related to tree plantings.
	d. Provide extended warranty for period equal to original warranty period, for replaced trees.
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	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. General Performance: Transplanted trees shall be healthy and resume vigorous growth within one year of transplanting without dieback due to defective extracting, handling, planting, maintenance, or other defects in the Work.

	2.2 PLANTING MATERIALS
	A. Backfill Soil:  Excavated soil mixed with planting soil of suitable moisture content and granular texture for placing and compacting in planting pit around tree, and free of stones, roots, plants, sod, clods, clay lumps, pockets of coarse sand, con...
	1. Mixture: Well-blended mix of two parts excavated soil to one part planting soil.
	2. Planting Soil: Planting soil as specified in Section 329113 "Soil Preparation."


	2.3 TREE-STABILIZATION MATERIALS
	A. Trunk-Stabilization Materials:
	1. Reference 329000 Planting specification for anchoring system.
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	2.4 MISCELLANEOUS PRODUCTS
	A. Organic Mulch: Shredded hardwood as specified in Section 329300 "Plants."
	A.
	B. Antidesiccant: Water-insoluble emulsion, permeable moisture retarder, film forming, for trees. Deliver in original, sealed, and fully labeled containers and mix according to manufacturer's written instructions.
	C. Burlap: Non-synthetic, biodegradable.
	D. Pesticides: Pesticide registered and approved by EPA, acceptable to authorities having jurisdiction, and of type recommended in writing by manufacturer for each specific problem and as required for Project conditions and application. Do not use res...
	1. Pre-Emergent Herbicide (Selective and Non-Selective): Effective for controlling the germination or growth of weeds within planted areas at the soil level directly below the mulch layer.
	2. Post-Emergent Herbicide (Selective and Non-Selective): Effective for controlling weed growth that has already germinated.

	A.
	A.
	A.
	E. Weed-Control Barriers:
	1. Nonwoven Geotextile Filter Fabric: Polypropylene or polyester fabric, 3 oz./sq. yd. (101 g/sq. m) minimum, composed of fibers formed into a stable network so that fibers retain their relative position. Fabric shall be inert to biological degradatio...
	2. Composite Fabric: Woven, needle-punched polypropylene substrate bonded to a nonwoven polypropylene fabric, 4.8 oz./sq. yd. (162 g/sq. m).

	F. Wood Preservative Treatment by Pressure Process: AWPA U1; Use Category UC4a, using preservative chemicals acceptable to authorities having jurisdiction and containing no arsenic or chromium.


	PART 3 -  EXECUTION
	3.1 TREE-TRANSPLANTING SPECIALIST
	A. Tree-Transplanting Specialist Firms: Subject to compliance with requirements, have tree transplanting performed by one of the following firms:
	1. Regenbrecht Shade Trees
	a. Contact: Rusty Regenbrecht (832) 731-4378

	2. Environmental Design
	a. Contact: David Marks (281) 802-0662



	3.2 EXAMINATION
	A. Erosion and Sedimentation Control: Examine the site to verify that temporary erosion- and sedimentation-control measures are in place. Verify that flows of water redirected from construction areas or generated by construction activity do not enter ...
	B. For the record, prepare written report, endorsed by arborist, listing conditions detrimental to transplanting work and tree protection and health.
	C. Proceed with transplanting only after unsatisfactory conditions have been corrected.

	3.3 PREPARATION
	A. Protect structures, utilities, sidewalks, pavements, other facilities, turf areas, and other plants and planting areas from damage caused by transplanting operations.
	B. Utility Locator Service: Notify utility locator service for area where Project is located before beginning excavation.
	C. Locate and clearly identify trees for transplanting. Flag each tree at 54 inches (1372 mm) above the ground.
	D. Lay out individual transplant locations and areas for multiple plantings. Stake locations, outline areas, adjust locations when requested, and obtain Architect's acceptance of layout before transplanting. Make minor adjustments as required.
	E. Apply antidesiccant to trees uniformly, using power spray to provide an adequate film over trunks (before wrapping), branches, stems, twigs, and foliage to protect during extracting, handling, and transportation.
	1. If deciduous trees are moved in full leaf, spray with antidesiccant before extracting and again two weeks after transplanting.

	F. Wrap trees with burlap fabric over trunks, branches, stems, twigs, and foliage to protect from wind and other damage during extracting, handling, and transporting.

	3.4 PREPARATORY PRUNING
	A. Root Pruning: Perform preparatory root pruning under direction of arborist as far in advance of extracting each tree as the Project Schedule allows.
	1. Dig exploratory pits or trench by hand around perimeter of tree at indicated root-ball width to determine locations of main lateral roots.
	2. Dig trench by hand around perimeter of tree at indicated root-ball width to the depth of the root system. Do not use a backhoe or other equipment that rips, tears, or pulls roots.
	3. Root-Ball Width: Minimum 9 inches of root-ball diameter, or least dimension for non-round root balls, for each inch (25 mm) of tree caliper being transplanted.
	4. If encountering large, main lateral roots, expose roots beyond excavation limits as required to bend and redirect them without breaking.
	5. Use narrow-tine spading forks to comb soil to expose roots with minimal damage to root system.
	6. Cut exposed roots manually with sharp pruning instruments; do not break, tear, chop, or slant the cuts. Do not use a backhoe or other equipment that rips, tears, or pulls roots.
	7. Do not paint or apply sealants on cut root ends.
	8. Backfill trench with excavated soil.

	B. Crown Pruning (Tip Pruning):
	1. Do not perform preparatory crown pruning (tip pruning).


	1.1
	3.5 EXCAVATION AND PLANTING EQUIPMENT
	A. Tree Spade: Track-mounted mechanized tree mover; sized according to manufacturer's size recommendation for each tree being transplanted.

	3.6 EXCAVATING PLANTING PITS
	A. General: Excavate under supervision of the arborist.
	1. Excavate planting pits or trenches with sides sloping. Trim perimeter of bottom leaving center area of bottom raised slightly to support root ball and assist in drainage away from center. Do not further disturb base. Ensure that root ball will sit ...
	2. Excavate approximately two times as wide as root ball.
	3. Keep excavations covered or otherwise protected until replanting trees.

	B. Subsoil and topsoil removed from excavations may be used as planting soil.
	C. Obstructions: Notify Architect if unexpected rock or obstructions detrimental to trees are encountered in excavations.
	1. Hardpan Layer: Drill 6-inch- (150-mm-) diameter holes, 24 inches (600 mm) apart, into free-draining strata or to a depth of 10 feet (3 m), whichever is less, and backfill with free-draining material.

	D. Seepage: Notify Architect if subsoil conditions evidence unexpected water seepage into tree-planting pits.
	E. Drainage: Fill planting pit or trench with 6 inches of water and time the infiltration rate of the soil. If the drainage rate is less than 0.25 inch per hour, notify Architect to determine need for subsurface drainage.
	F. Saline or Sodic Soils: Completely fill excavations with water and allow to percolate away before positioning trees.

	3.7 EXTRACTING TREES
	A. General: Extract trees under supervision of the arborist.
	B. Orientation Marking: Mark the north side of each tree with non-permanent paint before extracting.
	C. Root-Ball Width: Minimum 10 inches of root-ball diameter, or least dimension for non-round root balls, for each inch (25 mm) of tree caliper being transplanted.
	1. Out-of-Season Planting: If planting before or after the in-season period for tree, provide a minimum root-ball diameter of 12 inches for each inch (25 mm) of tree caliper being transplanted.

	D. Root-Ball Depth: As determined by the arborist for each species and size of tree and for site conditions at original and planting locations.
	E. Digging:
	1. Dig and clear a pit by hand or with tree spade to the depth of the root system. Do not use a backhoe or other equipment that rips, tears, or pulls roots.
	2. Use narrow-tine spading forks to comb soil to expose roots with minimal damage to root system.
	3. If encountering large, main lateral roots, expose roots beyond excavation limits as required to bend and redirect them without breaking.
	4. Cut exposed roots manually with sharp pruning instruments; do not break, tear, chop, or slant the cuts. Do not paint or apply sealants on cut root ends.
	5. Construct box tight against root system sides and bottom as pit is dug. Brace and support box to prevent breaking of root ball.
	6. Temporarily support and protect exposed roots from damage until they are permanently redirected and covered with soil. Cover roots with burlap and keep them moist until planted.

	F. Extracting with Tree Spade: Use the same tree spade to extract the tree as will be used to transport and plant the tree.
	1. Do not use tree spade to move trees larger than the manufacturer's maximum size recommendation for the tree spade being used.
	2. When extracting the tree, center the trunk within the tree spade and move tree with a solid ball of earth.


	3.8 PLANTING
	A. Planting Standard: Perform planting according to ANSI A300 (Part 6) unless otherwise indicated.
	B. Before planting, verify that root flare is visible at top of root ball. If root flare is not visible, remove soil in a level manner from the root ball to where the top-most root emerges from the trunk. After soil removal to expose the root flare, v...
	C. Ensure that root flare is visible after planting.
	D. Remove injured roots by cutting cleanly; do not break. Do not paint or apply sealants on cut root ends.
	E. Orientation: Position the tree so that its north side, marked before extracting, is facing north in its new location.
	F. Set tree plumb and in center of planting pit with top of root flare 1 inch above adjacent finish grades.
	1. Use specified backfill soil for backfill.
	2. If area under the tree was initially dug too deep, add backfill to raise it to the correct level and thoroughly tamp the added soil to prevent settling.
	3. After placing some backfill around root ball to stabilize plant, begin backfilling.
	4. Backfill around root ball in layers, tamping to settle soil and eliminate voids and air pockets. When planting pit is approximately one-half filled, water thoroughly before placing remainder of backfill. Repeat watering until no more water is absor...
	5. Redirect exposed root ends downward in backfill areas where possible. Hand-expose roots as required to bend and redirect them without breaking. If encountered immediately adjacent to location of new construction and redirection is not practical, cu...
	6. Place planting tablets in each planting pit when pit is approximately one-half filled; in amounts recommended by arborist. Place tablets beside the root ball about 1 inch (25 mm) from root tips; do not place tablets in bottom of the hole.
	7. Continue backfilling process. Water again after placing and tamping final layer of soil.

	G. Watering Pipe: During backfilling, install watering pipe 4 feet (1220 mm) deep into the planting pit outside the root ball as indicated on Drawings.
	H. Planting with Tree Spade: Use the same tree spade for planting as was used to extract and transport the tree. Do not use tree spade for trees larger than the manufacturer's maximum size recommendation for the tree spade being used.
	I. Slopes: When planting on slopes, set the tree so the root flare on the uphill side is flush with the surrounding soil on the slope; the edge of the root ball on the downhill side will be above the surrounding soil. Apply enough soil to cover the do...

	3.9 CROWN PRUNING
	A. Prune branches as directed by arborist.
	1. Prune to remove only injured, broken, dying, or dead branches. Do not prune for shape.
	2. Do not remove or reduce living branches to compensate for root loss caused by cutting root system or to improve natural tree form.
	3. Pruning Standards: Perform pruning according to ANSI A300 (Part 1).

	B. Unless otherwise directed by arborist and acceptable to Architect, do not cut tree leaders.
	C. Cut branches with sharp pruning instruments; do not break or chop.
	D. Do not paint or apply sealants to wounds.
	E. Provide subsequent maintenance during Contract period as recommended by arborist.
	F. Chip removed branches and dispose of off-site.
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	3.10 MULCHING
	A. Organic Mulch: Apply 2-inch average thickness of organic mulch extending 12 inches beyond edge of individual planting pit and over whole surface of planting area, and finish level with adjacent finish grades. Do not place mulch within 6 inches of t...
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	3.11 TREE MAINTENANCE
	A. Perform tree maintenance as recommended by arborist. Maintain arborist observation of transplanting work.
	B. Maintain trees by pruning, cultivating, watering, weeding, fertilizing, mulching, restoring planting saucers, adjusting and repairing tree-stabilization devices, resetting to proper grades or vertical position, and performing other operations as re...
	C. From time of preparatory root pruning measure soil moisture adjacent to edge of each root ball weekly. Record findings and weather conditions.
	D. Fill areas of soil subsidence with backfill soil. Replenish mulch materials damaged or lost in areas of subsidence.
	E. Apply treatments as required to keep tree materials, planted areas, and soils free of pests and pathogens or disease. Use integrated pest management practices whenever possible to minimize the use of pesticides and reduce hazards. Treatments includ...
	F. Pesticide Application: Apply pesticides and other chemical products and biological control agents in accordance with authorities having jurisdiction and manufacturer's written instructions. Coordinate applications with Owner's operations and others...
	1. Pre-Emergent Herbicides (Selective and Non-Selective): Apply in accordance with manufacturer's written instructions. Do not apply to seeded areas.
	2. Post-Emergent Herbicides (Selective and Non-Selective): Apply only as necessary to treat already-germinated weeds and in accordance with manufacturer's written instructions.

	G. Reports: Have arborist prepare monthly inspection reports.

	3.12 REPAIR AND REPLACEMENT
	A. General: Repair or replace transplanted trees and other plants indicated to remain or be relocated that are damaged by construction operations, in a manner recommended by the arborist and approved by Architect.
	1. Submit details of proposed pruning and repairs.
	2. Perform repairs of damaged trunks, branches, and roots within 24 hours according to arborist's written instructions.
	3. Replace trees and other plants that cannot be repaired and restored to full-growth status, as determined by Architect.

	B. Remove and replace trees that are more than 25 percent dead or in an unhealthy condition or are damaged during construction operations that Architect determines are incapable of restoring to normal growth pattern.
	1. Provide new trees of same size as those being replaced for each tree of 6 inches or smaller in caliper size.
	2. Provide one new tree(s) of 8-inch (150-mm) caliper size for each tree being replaced that measures more than 8 inches (150 mm) in caliper size.
	3. Species of Replacement Trees: Same species being replaced.


	3.13 CLEANUP AND PROTECTION
	A. During transplanting, keep adjacent paving and construction clean and work area in an orderly condition.
	B. Protect trees from damage due to transplanting operations and operations of other contractors and trades. Maintain protection during transplanting and maintenance periods. Treat, repair, or replace damaged plantings.
	C. After planting and before Substantial Completion, remove tags, markings, tie tape, labels, wire, burlap, and other debris from transplanted trees, planting areas, and Project site.

	3.14 DISPOSAL OF SURPLUS AND WASTE MATERIALS
	A. Except for materials indicated to be recycled, remove surplus soil, excess excavated material, waste materials, displaced plants, trash, and debris, and legally dispose of them off Owner's property.
	B. Transport surplus satisfactory soil to designated storage areas on Owner's property. Stockpile or spread soil as directed by Architect.
	1. Except for materials indicated to be retained on Owner's property or recycled, remove excess excavated material, waste materials, displaced plants, trash, and debris, and legally dispose of them off Owner's property.
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