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SECTION 000115 - LIST OF DRAWING SHEETS

1.1 LIST OF DRAWINGS

A. Drawings: Drawings consist of the Contract Drawings and other drawings listed on the Table of 

Contents page of the separately bound drawing set titled Orange County Convention Center 

Chilled Water Production Plant Pipe Sampling, dated July 20, 2018, as modified by Contract 

modifications.

B. List of Drawings: Drawings consist of the following Contract Drawings and other drawings of 

type indicated:

ORANGE COUNTY CONVENTION CENTER 

CHILLED WATER PRODUCTION PLANT PIPE SAMPLING 

100% CONSTRUCTION DOCUMENTS

LIST OF DRAWING SHEETS

SHEET 

No DRAWING TITLE SCALE

   

M-000 COVER SHEET AND SHEET INDEX No Scale

M-001 HVAC SYMBOLS LEGEND AND GENERAL NOTES No Scale

M-101 HVAC PLAN - PHASE 2 NEP 1/4”=1’-0”

M-102 HVAC PLAN - PHASE 3 CEP 1/4”=1’-0”

M-103 HVAC PLAN - PHASE 4 CEP 1/4”=1’-0”

M-201 HVAC SCHEDULES AND DETAILS No Scale

END OF SECTION 000115
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SECTION 011100 - SUMMARY OF WORK (OCCC)

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of Contract, including General and Supplementary 

Conditions and other Division-1 Specification Sections, apply to this Section.

B. When the titles such as Engineer, Project Engineer, or Owner are used throughout this 

specification, this implies Orange County as property owner and/or an officially 

appointed County Representative.

C. The term “Engineer” shall also refer to the Architect of Record, or any other 

Designer/Consultant of Record on the Project.

1.2 PROJECT DESCRIPTION

A. Performance of all tasks specified in the contract documents shall be the responsibility of 

the contractor unless specified otherwise.

1.3 SCOPE OF WORK

A. Phase 1 – Ultrasonic Testing:

 Contractor shall perform ultrasonic thickness testing at each node shown on 

drawings. There are 56 locations in the Central Energy Plant (CEP) and 28 

locations in the North Energy Plant (NEP). 

 Testing shall be in accordance with ASTM E797 for thickness and ASTM E164 

for shear wave. The entire circumference of the  pipe shall be tested at each node. 

 At least 12 inches of insulation shall be removed per node. The exterior of the 

pipe shall be cleaned and prepared prior to testing. New insulation of like kind 

shall be replaced after testing. 

 Provide test results including nominal thickness, and high and low thickness 

measurements at each node for review and Phase 2 direction.  

B. Phase 2 – Destructive Testing:

 Perform destructive testing at 6 sample locations in each plant (NEP & CEP). 

Sections of piping shall be removed and new piping and insulation of like kind 

shall be replaced where instructed by the owner after review of Phase 1 results. 

Each pipe sample shall be at least 3 feet long.

 Perform water chemistry testing for each plant prior to phase 2 samples being 

removed. Provide one water sample for the CEP and one for the NEP to the 

metallurgical testing agency for corrosive index testing and sulfur reducing 

bacteria (SRB) testing. Provide test results to the owner. 

 Piping and water samples shall be transported to a subcontracted testing agency 

for visual, stereomicroscopy, metallurgical, energy spectroscopy (EDS), scale 

analysis and full chemistry analysis in accordance with ASTM A53. 

 Testing includes removal and replacement of piping, insulation, valves and 

associated components in that section of piping. 
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1.4 CONTRACTOR RESPONSIBILITIES

A. The contractor shall have all submittals approved by the Engineer and accepted by the 

Owner prior to the start of active construction.

B. The contractor shall have all equipment and material onsite prior to the start of active 

construction.

C. The contractor shall have all measurement equipment calibrated prior to construction 

according to manufacturer's written instructions.

D. The contractor shall submit to the Owner prior to the project pre-construction  meeting 

the following:

 Preliminary Schedule of Values

 Construction Schedule

 Submittal Schedule

 Emergency Telephone List including subcontractors and suppliers

 List of instruments used for procedures, along with instrument calibration 

reports, to include the following:

o Instrument type and make

o Serial number

o Application

o Dates of use

o Dates of calibration

E. The contractor shall field verify existing conditions of construction prior to start of 

active construction.  

F. Temporary Partitions: Provide floor-to-ceiling dustproof partitions to limit dust and dirt 

migration and to separate areas occupied  by Owner from fumes and noise.

a. Construct dustproof partitions with  two layers of 6-mil (0.14-mm) polyethylene 

sheet on each side. Cover floor with two layers of 6-mil (0.14-mm) polyethylene 

sheet, extending sheets 18 inches (460 mm) up the sidewalls. Overlap and tape 

full length of joints. 

b. Seal joints and perimeter. Equip  partitions with gasketed dustproof doors and 

security locks where openings are required.

c. Protect server racks from dust migration including exhaust fans for dust 

mitigation. 

d. Protect flooring finishes, smoke detectors, light fixtures, diffusers and other 

ceiling devices from dust and debris during construction. 

e. Protect air distribution system from dust and dirt. Return grilles serving the IDF 

room and adjacent construction area shall be sealed during construction. 

f. Provide walk-off mats at each entrance through temporary partition.

G. Temporary cooling shall be provided as necessary  to maintain space temperatures 

between 68 degrees F and 75 degrees F. Replace filters once construction is complete. 

H. The contractor is responsible for moving furniture and/or equipment if necessary to 
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perform the work included in the contract. The contractor is responsible for placing the 

furniture and/or equipment back in its original location. The contractor is responsible for 

any damages to furniture, equipment, etc., which occur during construction. The 

contractor shall provide protection for floors, walls, furniture,  equipment and any other 

items that may be subject to damage during the construction periods and will be required 

to repair or replace to original or better condition.

I. The contractor shall coordinate with the Owner on the operation of the security alarm 

system prior to the start of active construction.  The contractor shall submit an action 

plan for operation of the security alarm system during construction to the Owner for 

acceptance prior to start of active construction.  This active plan shall be in place prior to 

the start of active construction.  Any false security alarms that occur during construction 

and deemed by the Owner to be the fault of the contractor, the contractor shall pay all 

cost incurred from the local police and or sheriff department for responding to a false 

alarm.

J. The contractor shall videotape or take pictures of pre-existing conditions of the building 

interior, exterior and site prior to the start of active construction.  Failure to provide 

photographs or videotape prior to start of construction, places the responsibility on the 

Contractor to complete the necessary replacement, repairs, and or cleaning as determined 

by the Owner at no additional cost to the Owner.  One set of photographs (in a three-ring 

binder) or videotape of the site existing conditions shall be submitted to the Owner.

K. The contractor shall at all times maintain daily cleanup of construction areas.  The 

contractor shall insulate chilled water piping at the end of each work day. Work areas 

that are not cleaned by the contractor, and cleaned by the Owner, those costs shall be 

charged back to the contractor via change order.

L. The contractor shall provide a construction schedule to the Owner’s Project Manager 

prior to the pre-construction meeting. 

M. The contractor shall update the construction schedule weekly and submit it to the 

Owner’s Project Manager for review.

N. The contractor shall discard all demolished material and equipment.

 

1.5 WORK UNDER OTHER CONTRACTS

A. Separate contracts may be issued to perform certain construction operations  at the site. 

The contractor of this project will allow reasonable access and coordination to the other 

contractor/s.

1.6 WORK SEQUENCE

A. Portions of the facility shall remain occupied and operational while work is in progress. 

The facility shall remain occupied and operational while work is in progress. All work 

shall be fully coordinated in writing with Orange County Convention Center Project 

Manager prior to commencement of work. Material and equipment deliveries shall be 

made during normal business hours.

C. The contractor may work on the weekends at his or her discretion with prior written 

approval from Orange County Convention Center Project Manager. Weekend work shall 



Orange County Convention Center 100% Construction Documents

Chilled Water Production Plant Pipe Sampling  July 20, 2018

SUMMARY OF WORK         011100 - 4

not be an additional cost to the Owner. The contractor will coordinate with the Orange 

County Convention Center Project Manager for access  to the building on weekends and 

after hours work.

D. Orange County Convention Center Project Manager shall direct contractor on which 

days and hours are acceptable for work.

1.7 CONTRACTOR USE OF PREMISES

A. General: During the construction period, the Contractor shall have limited use of the 

premises for construction operations, including use of the site.  The Contractor shall 

coordinate which areas are acceptable to Convention Center Staff for use during the life 

of the project. The Contractor’s use of the premises is limited only by the Owner’s right 

to perform construction operations with its own forces or to employ separate contractors 

on portion of the project.

B. General: Limited use of the premises to construction activities  in areas indicated within 

the limit of the premises.  The Contractor  may use any portion(s) of the site for storage 

or work areas only with prior approval from Orange County Convention Center Project 

Manager.

1. Confine operations to areas within central and north energy plants indicated on  

the Drawings.  Portions of the site beyond areas in which construction operations 

are indicated are not to be disturbed.

2. Keep driveways and entrances serving the premises clear and available to the 

Owner and the Owners’ employees at all times. Do not use these areas for 

parking or storage of materials.  Schedule deliveries to minimize space and time 

requirements for storage of materials and equipment on site.

3. Burial of Waste Materials: Do not dispose of organic and hazardous material on 

site, either by burial or by burning.

4. Where appropriate, maintain the existing building in a watertight condition 

throughout the construction period. Repair damage caused by construction 

operations. Take all precautions necessary to protect the building and it’s 

occupants during the construction period.

5. Confine construction operations to the areas permitted by the contract documents 

and other Owner directives.

6. Provide protection and safekeeping of material and equipment stored on 

premises.

7. Contractor will move any stored material and equipment, which interfere with 

operations of the Owner or other contractors at no additional cost to the Owner.

8. Comply with Owners’ requirements for ingress and egress procedures, 

prohibitions against firearms, procedures for transportation of workers, safety 

and fire prevention requirements and pollution control requirements. R efer to 
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the following reference requirements:

a) Orange County Safety and Health Manual 

http://www.orangecountyfl.net/VendorServices/OrangeCountyS

afetyandHealthManual.aspx#.Wql6OU2oupo

b) Orange County Policy Manual page 100 regarding Firearms 

http://www.orangecountyfl.net/Portals/0/resource%20library/employ

ment%20-%20volunteerism/Policy%20Manual.pdf

9. Contractor to require all employees and subcontractors to  wear non-

objectionable clothing; prohibit revealing clothing and articles of clothing with 

offensive writings displayed.  The contractor shall require offending personnel to  

leave the premises until such clothing is changed.

10. Contractor employees and subcontractors will not fraternize with County 

employees or the general public during the entire construction period.

11. Use of sound equipment (such as boom boxes, stereos, radios, etc.) is not 

allowed.

12. Contractor and their personnel shall abide to Orange County Tobacco free policy 

while on any Orange County Convention Center property. This policy shall apply 

to building, parking lots, parks, break areas and worksites. Tobacco is defined as 

tobacco products, including but not limited to: Cigars, cigarettes, pipes, chewing 

tobacco and snuff. Failure to abide by the policy may result in civil penalties 

levied under Chapter 386, Florida Statutes and/or Contract enforcement remedies. 

Refer to the following documents:

a) Orange County Smoking Policy: 

http://www.orangecountyfl.net/Portals/0/resource%20library/emplo

yment%20-%20volunteerism/Employee%20Handbook.pdf

13. Conduct that is disrespectful, abusive or otherwise objectionable to the Owners’ 

employees or general public will not be allowed at any time during the 

construction period.  Repetitive complaints and violations of the requirements 

listed above will be cause for dismissal and or permanent removal of offending 

personnel from the project.

14. Contractor to coordinate with the Owner the site location for storage of 

equipment, machinery, materials, tools and a construction waste dumpster.

15. Contractor shall at all times keep the premises free of all waste or surplus 

materials, rubbish and debris, which is caused by contractor employees or 

subcontractors resulting from their work. Contractor shall maintain a safe work 

environment to all building occupants during the construction period.

1.8 SECURITY AND IDENTIFICATION

A. All costs for background investigations will be Contractor’s responsibility. The County shall 

http://www.orangecountyfl.net/VendorServices/OrangeCountySafetyandHealthManual.aspx#.Wql6OU2oupo
http://www.orangecountyfl.net/VendorServices/OrangeCountySafetyandHealthManual.aspx#.Wql6OU2oupo
http://www.orangecountyfl.net/Portals/0/resource%20library/employment%20-%20volunteerism/Policy%20Manual.pdf
http://www.orangecountyfl.net/Portals/0/resource%20library/employment%20-%20volunteerism/Policy%20Manual.pdf
http://www.orangecountyfl.net/Portals/0/resource%20library/employment%20-%20volunteerism/Employee%20Handbook.pdf
http://www.orangecountyfl.net/Portals/0/resource%20library/employment%20-%20volunteerism/Employee%20Handbook.pdf
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have the right to request any additional investigative background information including, but 

limited to, the employment record, Right-To-Know records, E-Verify system records (if the 

Contractor uses this service as a means to determine employment eligibility, available through 

www.uscis.gov), training records, payroll records, position for which hired including site location 

of any personnel assigned to perform the services. The Contractor shall furnish, in writing, such 

information to the extent allowed by law, prior to commencement of services. The County 

reserves the right to conduct its own investigation of any employee of the Contractor.

B. A Level 1 (5 years) Background Check for the contractor’s staff must be approved by Orange 

County’s Security team prior to working in any County facility. Contractors are responsible for 

obtaining the necessary forms for background checks for work at the Convention Center.

C. For security purposes and to maintain privacy when submitting FDLE Background Checks via e-

mail the subject line of the email must contain the following **EXEMPT**

D. The Convention Center will inform the contractor of their Background Check results. Upon 

Background Check approval the contractor’s staff shall arrange an appointment with the 

Convention Center staff to obtain an Orange County photo ID badge. An affidavit of Identity 

form (issued by the contractor) and a State of Florida ID or Drivers License will be required.

E. Contractor’s employees will not be allowed in Orange County facilities without completed and 

approved background investigations.

1.9 OWNER OCCUPANCY

A. Owner Occupancy: The Owner will be occupying the building during construction. 

Normal occupancy hours are 7:00 a.m. to 6:00 p.m. Monday through Friday, however 

this may vary with show activity. The contractor is to coordinate with the Owner’s 

representative for areas in the building where work may be performed during normal 

business hours. Work performed after normal business hours can be done provided the 

area where work is done is fully operational and back in original condition prior to 

beginning of the next business day. Such placing of equipment and partial occupancy 

shall not constitute acceptance of the total work.

1. A Certificate of Substantial Completion will be executed for each specific 

portion of the Work to be occupied prior to Owner occupancy.

2. Obtain a Certificate of Occupancy from local building officials  prior to Owner 

occupancy.

3. Prior to partial Owner occupancy, mechanical and electrical systems shall be  

fully operational. Required inspections  and tests shall have been successfully 

completed. Upon occupancy, the Owner will provide operation and maintenance 

of mechanical and electrical systems in occupied portions of the building.

1.10 DISTRIBUTION OF RELATED DOCUMENTS

A. The Contractor is solely responsible for the distribution of ALL related 

documents/drawings to ALL appropriate vendors/subcontractors to ensure proper 

coordination of all aspects of the project and its related parts during bidding and 

construction.

1.11 CONTRACT DOCUMENT FILE



Orange County Convention Center 100% Construction Documents

Chilled Water Production Plant Pipe Sampling  July 20, 2018

SUMMARY OF WORK         011100 - 7

A. Copies of the Contract Documents, Plans,  Specifications, Addenda, Change Orders, 

Engineers Supplemental Instructions, approved Shop Drawings, Substitution 

Acceptances, etc. shall be placed and maintained at the project site by the Contractor 

throughout the entire contract period. These said documents shall be filed in a manner 

that allows for ease of retrieval.  Documents shall be  made available to the Engineer and 

the County's representatives throughout this same period.

PART 2 - PRODUCTS

2.1 ASBESTOS FREE MATERIAL

A. Contractor shall provide a written and notarized statement on company letterhead(s) to 

certify and warrant that ONLY ASBESTOS FREE MATERIALS AND PRODUCTS 

were provided as required by the Engineer.  Such statement shall be submitted with the 

final payment request.  Final payment shall not be made until such statement is 

submitted.  Contractor agrees that if materials containing asbestos are subsequently 

discovered at any future time to have been included in the construction, the Contractor 

shall be liable for all costs related to the redesign or modification of the construction of 

the project so that materials containing asbestos are removed from the facility.  If 

construction has begun or has been completed pursuant to a design that includes asbestos 

containing materials, the Contractor shall also be liable for all costs related to the 

abatement of such asbestos.

PART 3 - EXECUTION (Not applicable).

END OF SECTION 
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SECTION 012500 – SUBSTITUTION PROCEDURES

PART 1 GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of Contract, including General and Supplementary 

conditions and other Division-1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section specifies administrative and procedural requirements for handling request 

for substitutions made during bidding and after award of the Contract.

B. The Contractors Installation Schedule and the Schedule of Submittals are included under 

Section 013300 Submittal Procedures.

1.3 DEFINITIONS

A. Definitions used in this Article are not intended to change or modify the meaning of 

other terms used in the Contract Documents.

B. Substitutions:   The Contract will be awarded based on the design, methods, materials 

and/or equipment as addressed in the Contract Drawings and/or described in the Contract 

Specifications, without any consideration for substitution or "or-equal" replacement.  

Addressing, describing or naming an item is intended to establish the type, function, 

characteristics and quality required  in order to establish a base for bidding.

1. Within thirty (30) days after Contract award, the Contractor may submit for 

approval substitutes for any equipment and/or material. In addition to the product 

documents, a written certification shall accompany the documentation indicating 

that the proposed substitute will have the same characteristics, will perform in 

accordance with the design requirements and that complies with all the 

requirements set forth in the Contract. Any additional information required by 

the Owner or County Representative shall be provided by the Contractor. 

Rejection of any proposed substitute will be considered final and the Contractor 

shall not get into any agreement with manufacturers or providers until the 

submittal has been finally approved.

2. The submission of this documentation shall follow the requirements and quality 

of performance, weight, size, durability, visual effect, sustainable design 

characteristics, warranties, and specific features indicated in the construction 

documents in order to establish a base for bidding.

1.4 SUBMITTALS

A. Substitution Request Submittal:   Request for substitution will be  considered if received 

within thirty (30) days after contract award. As long as this time allowance will not 

impact the construction schedule.
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1. Submit three (3) copies of each request for substitution for consideration.  

Submit requests in the form and in accordance with procedures required for 

Change Order proposals.

2. Identify the product, or the fabrication or installation method to be replaced in 

each request.  Include related Specification Section and Drawing numbers.  

Provide complete documentation showing compliance with the requirements for 

substitution, and the following information, as appropriate:

a. Product Data, including Drawings, and descriptions of products,  

fabrication and installation procedures.

b. Samples, where applicable or requested.

c. A detailed comparison of significant qualities  of the proposed 

substitution with those of the Work specified.  Significant qualities may 

include elements such as size, weight, durability, performance and visual 

effect.

d. Coordination information, including a list of changes or modifications 

needed to other parts of the Work and to construction performed by the 

Owner and separate Contractors that  will become necessary to 

accommodate the proposed substitution.

e. A statement indicating the substitutions effect on the Contractors 

construction schedule compared to the schedule without approval of the 

substitution.  Indicate the effect of the proposed substitution on overall 

Contract Time.

f. Cost information, including a proposal of the net change, if any in the 

Contract Sum.

g. Certification by the Contractor that the Substitution proposed is equal-to 

or better in every significant respect to that 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 

failure of the substitution to perform adequately.

3. Engineer’s Action:   Within two weeks of receipt of the request for substitution, 

the Architect will request additional information or documentation necessary for 

evaluation of the request if needed.  Within two (2) weeks of receipt of the 

request, or one week of receipt of the additional information or documentation, 

whichever is later, the Architect will notify the Contractor of acceptance or 

rejection of the proposed substitution.  If a decision on use of a proposed 

substitute cannot be made or obtained within the time allocated, use  the project 

specified by name.  Decision on the use of a product substitution or its rejection 

by the Engineer is considered final.  Acceptance will be in the form of a Change 

Order.

PART 2 - PRODUCTS

2.1 SUBSTITUTIONS
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A. Conditions:   The Contractors  substitution request will be received and considered by the 

Architect when one or more of the following conditions are satisfied, as determined by 

the Engineer; otherwise request will be returned without action except to record 

noncompliance with these requirements.

1. Extensive revisions to Contract Documents are not required.

2. Proposed changes are in keeping with the general intent of Contract Documents.

3. The request is timely, fully documented and properly submitted.

4. The specified product or method of construction cannot be provided within the 

Contract Time.  The request will not be considered if the product or method 

cannot be provided as a result of failure to pursue the work promptly or 

coordinate activities properly.

5. The specified product or method of construction cannot receive necessary 

approval by a governing authority, and the requested substitution can be 

approved.

6. A substantial advantage is offered to the  Owner, in terms of cost, time, energy 

conservation or other considerations of merit, after deducting offsetting 

responsibilities the Owner may be required to bear.  Additional responsibilities  

for the Owner may include additional compensation to the Engineer for redesign 

and evaluation services, increased cost of other construction by  the Owner or 

separate Contractors, and similar consideration.

7. The specified product or method of construction cannot be provided in  a manner 

that is compatible with other materials,  and where the Contractor certifies that 

the substitution will overcome the incompatibility.

8. The specified product or method of construction cannot be coordinated with 

other materials, and where the Contractor certifies that the proposed substitution 

can be coordinated.

9. The specified product or method of construction cannot provide a warranty 

required by the Contract Documents and where the Contractor certifies that the 

proposed substitution provide the required warranty.

B. The Contractor's submittal and Project Manager's acceptance of Shop Drawings,  Product 

Data or Samples that relate to construction activities not complying with the Contract 

Documents does not constitute an acceptable or valid request for substitution, nor does it 

constitute approval.

C. Substitution request constitutes a representation that the Contractor:

1. Has investigated proposed product and determined that it meets or exceeds, in  all 

respects, specified product.
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2. Will provide the same warranty for substitution  as for specified product.

3. Will coordinate installation and make other changes which may be required for 

work to be complete in all respects.

4. Waives claims for additional costs which may subsequently become apparent.  

All costs associated with the substitution will be paid by the Contractor 

regardless of approvals given, and regardless of subsequent difficulties 

experienced as a result of substitutions.

PART 3 – EXECUTION (NOT USED)

END OF SECTION 



Orange County Convention Center 100% Construction Documents

Chilled Water Production Plant Pipe Sampling  July 20, 2018

CONTRACT MODIFICATION PROCEDURES         012600-1

SECTION 012600 – CONTRACT MODIFICATION PROCEDURES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of Contract, including General and Supplementary 

Conditions and other Division 1 Specification Sections, apply to this section.

1.2 SUMMARY

A. This section specifies administrative and procedural requirements for handling and 

processing Contract modifications.

B. Related Sections: The following sections contain requirements that relate  to this section:

1. Division 01 Section 012500 Substitution Procedures for administrative 

procedures for handling requests for substitutions made after award of the 

Contract.

2. Division 01 Section 012900 Payment Procedures for administrative procedures 

governing applications for payment.

3. Division 01 Section 013300 Submittal Procedures for requirements for the 

Contractor’s Construction Schedule.

1.3 MINOR CHANGES IN THE WORK

A. Supplemental instructions authorizing minor changes in the work, not involving an 

adjustment to the Contract Sum or Contract Time, will be issued by the County’s Project 

Manager.

1.4 CHANGE ORDER PROPOSAL REQUESTS

A. Owner-Initiated Proposal Requests: Proposed changes in the work that will require 

adjustment to the Contract Sum or Contract Time will be issued by the County’s Project 

Manager, with a detailed description of the proposed change and supplemental or revised 

Drawings and Specifications, if necessary.

1. Proposal requests issued by the County’s Project Manager are for information 

only. Do not consider them instruction either to stop work in progress, or to 

execute the proposed change.

2. Unless otherwise indicated in the proposal request, within 7 days of receipt of 

the proposal request, submit to the County’s Project Manager for the Owner's 

review, an estimate of cost necessary to execute the proposed change.

a. Include a list of quantities of products to be purchased and unit costs, 

along with the total amount of purchases to be made.  Where requested, 

furnish survey data to substantiate quantities.

b. Indicate applicable taxes, delivery charges, equipment rental, and 

amounts of trade discounts.

c. Include a statement indicating the effect the proposed change in the work 
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will have on the Contract Time.

d. Contractor and subcontractors will provide a complete detailed labor and 

material breakdown to justify change order request amount.

B. Contractor-Initiated Change Order Proposal Requests: When latent or other unforeseen 

conditions in mutual accord with the Owner Representative’s findings require 

modifications to the Contract,  the Contractor may propose changes by submitting a 

request for a change to the Engineer.

1. Include a statement outlining the reasons for the change and the effect of the 

change on the Work.  Provide a complete description of the proposed change.  

Indicate the effect of the proposed change on the Contract Sum and Contract 

Time.

2. Include a list of quantities of products to be purchased and unit costs along with 

the total amount of purchases to be made.  Where requested, furnish survey data 

to substantiate quantities.

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

trade discounts.

4. Comply with requirements in Section 012500 Substitution Procedures if the 

proposed change in the work requires that substitution of one product or system 

for a product or system not specified.

5. Contractor and subcontractors will provide a complete detailed labor and 

material breakdown to justify change order request amounts.

C. Proposal Request Form: The County’s Project Manager will transfer the information  to 

the appropriate forms for approval. Use AIA Document G 709 for Change Order 

Proposal Requests.

D. Proposal Request Form: Use forms provided by the Owner for Change Order Proposals.

1.5 CONSTRUCTION CHANGE DIRECTIVE

A. Construction Change Directive: When the Owner and Contractor are not in total 

agreement on the terms of a Change Order Proposal Request, the County’s Project 

Manager may issue a Construction Change Directive instructing the Contractor to 

proceed with a change in the Work, for subsequent inclusion in a Change Order.

1. The Construction Change Directive will contain a complete description  of the 

change in the Work and designate the method to be followed to determine 

change in the Contract Sum or Contract Time.

B. Documentation:   Maintain detailed records on a time and material basis of work 

required by the Construction Change Directive.

1. After completion of the change, submit an itemized account and supporting data 
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necessary to substantiate cost and time adjustments to the Contract.

1.6 CHANGE ORDER PROCEDURES

A. Upon the Owner's approval of a Change Order Proposal Request, the County’s Project 

Manager will issue a Change Order for signatures of the Owner and Contractor on 

County's Change Order form, as provided in the Conditions of the Contract.

PART 2 PRODUCTS (Not Applicable)

PART 3 EXECUTION (Not Applicable)

END OF SECTION 
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SECTION 012900 – PAYMENT PROCEDURES

PART I - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. This Section specifies administrative and procedural requirements governing the 
Contractor’s Applications for Payment.

B. The Contractor’s Construction Schedule and Submittal Schedule are included in Section 
013300 – SUBMITTAL PROCEDURES. 

1.3 SCHEDULE OF VALUES

A. Coordinate preparation of the Schedule of Values with preparation of Contractor’s 
Construction Schedule.

1. The Contractor shall submit a schedule of values for the work including quantities 
and unit prices totaling the total Contract Amount no later than twenty (20) days after 
receipt of the Notice to Proceed and prior to commencing Work on the project. The 
schedule of values shall be in a form satisfactory to the County.  

2. The schedule of values shall subdivide the Work into sufficient detail to serve as the 
basis for progress payments during construction. Upon acceptance of the schedule of 
values by the Project Manager, it may be incorporated into the form of application for 
payment prescribed by the County.

3. The Contractor shall not imbalance its schedule of values nor artificially inflate any 
element thereof. The violation of this provision by the Contractor shall constitute a 
material breach of this contract.

1.4 PROGRESS SCHEDULE

A. The Contractor's Progress Schedule shall utilize the Critical Path Method (CPM). The 
Contractor's Progress Schedule shall be prepared using Primavera P-6 or other software 
approved by the County; the software shall be specifically intended for the preparation of 
construction schedules incorporating a critical path. The software used by the Contractor 
must be approved in advance by the County. The Contractor shall submit a Progress 
Schedule CPM (both in hard printed copy with network diagrams and electronic disc 
files) no later than twenty (20) days after receipt of the Notice to Proceed, and prior to 
commencing Work on the project. The Progress Schedule CPM shall clearly identify all 
controlling items of Work and activities defined as the critical path, which if delayed or 
prolonged, will delay the time of completion of the Contract. The critical path shall 
include a minimum 10% float time as part of the Contract Time for unforeseen 
conditions. Contractor shall provide additional float time above the required minimum 
10% based on his experience, understanding of the scope, and inspection of the site.
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B. Progress Payment Update Schedules CPM: The Contractor shall submit an Update 
Schedule CPM to the Project Manager concurrent with each Application for Progress 
Payment. 

1. The Update Schedule CPM shall focus on the period from the last Update Schedule 
CPM to the current Update Schedule CPM submitted with the Application for 
Progress Payment.

2. Activities that have either started or finished shall be reported as they actually 
occurred and designated as complete, if actually completed. For activities in progress 
that are forecasted to complete longer than planned, the remaining durations shall be 
revised, not the original durations. All out of sequence activities are to be reviewed 
and their relationships either verified or changed

3. The Contractor's failure to submit a Progress Payment Schedule CPM and Progress 
Payment Narrative Report as described herein with an Application for Progress 
Payment shall be sufficient reason for rejection of the Progress Payment request.

4. If the Project Manager rejects the Progress Payment Update Schedule CPM or the 
Progress Payment Narrative Report, the entire Progress Payment request shall be 
rejected and must be resubmitted with the corrected Progress Payment Update 
Schedule CPM and Progress Payment Narrative Report.

C. Progress Payment Narrative Report: Each Update Schedule CPM shall be accompanied 
by a written Narrative Report. The Narrative Report shall describe the physical progress 
during the report period, plans for continuing the Work during the forthcoming report 
period, actions planned to correct any delay and a detailed explanation of potential delays 
or problems and their estimated impact on performance, milestone completion dates, the 
forecasted completion date, and the forecasted substantial completion date. In addition, 
alternatives for possible schedule recovery to mitigate any potential delays shall be 
discussed.

1. The Contractor's Progress Payment Narrative Report shall include a detailed list of all 
outstanding Contract Claims with a detailed description of each Contract Claim. The 
Narrative Report shall follow the outline set forth below:

Contractor's Narrative Report Outline:

a. Contractor's dated transmittal letter. 
b. Work completed during the report period. 
c. Description of the current critical path.
d. Description of problem areas. 
e. Current and anticipated delays:

1) Cause of the delay
2) Corrective action and schedule adjustments to correct the delay.

f. Impact of the delay on other activities, milestones, and completion dates. 
Changes in construction sequences.
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g. Pending items and status thereof:

1) Permits.
2) Change orders.
3) Time extensions.

h. A list of all outstanding Contract Claims and a detailed description of each 
Contract Claim.

i. Contract completion date status:

1) Ahead of schedule and number of days.
2) Behind schedule and number of days.

D. Schedule and Report Format: The Contractor shall submit the Progress Schedule CPM, 
Progress Payment Update Schedules CPM, and the Progress Payment Narrative Report to 
the Project Manager on both: (1) electronic disc files; and, (2) printed copies of the 
network diagrams and narrative reports.

E. Project Manager Review: The Project Manager shall review the Contractor's Progress 
Schedule CPM, Progress Payment Update Schedules CPM, and Progress Payment 
Narrative Reports.

1. The Project Manager may accept or reject Update Schedule CPMs or Narrative 
Reports. Rejected Update Schedule CPMs and Narrative Reports shall be corrected 
and re-submitted to the Project Manager.

F. Final Schedule Update: The Contractor within fifteen (15) days after substantial 
completion shall submit a final update of the schedule with actual start and actual finish 
dates for all activities and controlling items of Work identified as the critical path. The 
Final Schedule Update shall be accompanied by a certification signed by the Contractor 
stating, "To the best of my knowledge, the enclosed final update of the project schedule 
reflects the actual start and completion dates of the activities and controlling items of 
Work on the critical path."

1.5 APPLICATION FOR PROGRESS PAYMENT

A. Applications for payments shall be processed in accordance with Florida Statute 218.735, 
Part VII “Local Government Prompt Payment Act”.

1. The Project Manager shall provide written notice to the Contractor identifying the 
name, address, phone number and email address of the agent or employee the 
Contractor is required to submit payment requests or invoices to. This notice will be 
provided no later than ten (10) days after issuance of the Notice to Proceed.

2. Not more often than once a month, on a date established at the Project Pre-
Construction Conference, the Contractor may submit to the Project Manager for 
review the County's standard application for payment form filled out and signed by 
the Contractor covering the Work completed as of the date of the Application and 
supported by such data as the Project Manager may reasonably require. Also, if 
payment is requested on the basis of materials and equipment not incorporated in the 
work but delivered and suitably stored at the site or at another location agreed to in 
writing, the application for payment shall also be accompanied by such supporting 
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data, satisfactory to the Project Manager, as will establish the County's title to the 
material and equipment and protect its interest therein, including applicable 
insurance, partial Consent of Surety, and detailed inventory listing of stored material.

3. Each such request shall include the submittal by the Contractor of (1) a detailed, 
itemized inventory listing the material stored at the site for which payment is 
requested, (2) documentation to indicate and substantiate the cost or value attributed 
to the items included in the stored material inventory list, and (3) the County's 
"Responsibility And Liability For Materials And Equipment Not Included In The 
Work" form executed by the Contractor. Failure to provide proper supporting 
documentation may subject the Progress Payment application to rejection. All 
progress payments will be subject to the retainage percentage specified in the 
Contract Documents that will be issued in the final payment after acceptance by the 
County of the Work.

B. Based upon Applications for Payment submitted to the Project Manager by the 
Contractor and Certificates for Payment issued by the Project Manager the County shall 
make progress payments on account of the Contract Amount to the Contractor as 
provided in the Contract Documents as follows:

1. In the timeframes outlined in FS 218.735, Section 2, ninety percent (90%) of the 
portion of the Contract Amount properly allocable to labor, materials and equipment 
incorporated in the Work and ninety percent (90%) of the portion of the Contract 
Amount properly allocable to materials and equipment suitably stored at the site or at 
some other location agreed upon in writing, for the period covered by the application 
for payment, less the aggregate of previous payments made by the Owner. When the 
completion of the Work ascertained as payable exceeds fifty percent (50%) of the 
total contract amount the retainage percentage withheld shall be reduced to 5%.

C. Upon Final completion of the entire Work, a sum sufficient to increase the total payments 
to one hundred percent (100%) of the Contract Amount, less such amounts as the Owner 
shall determine for all incomplete work and unsettled claims as provided in the Contract 
Documents.

D. The Contractor may, at the discretion of the County's Project Manager, be required to 
have applications for Progress Payments accompanied by Consent of Surety to Partial 
Payment. However, if there are no payment or performance bonds required, the County's 
Project Manager may require applications for Progress Payments accompanied by legally 
effective partial releases or waivers of liens executed by all Subcontractors which 
performed services and suppliers of material or equipment for the Contractor for services 
or supplies which were included in the previous Application for Progress Payment. The 
Contractor shall include the following certification on each Application for Progress 
Payments and the Application for Final Payment:

1. “The undersigned Contractor certifies that the work covered by this application for 
payment has been done, or completed in accordance with the Contract documents, 
that all amounts have been paid by Contractor for work, supplies, material or 
equipment for which previous Certificates for Payment were issued and that the 
current payment shown herein is now due".

E. Contractor's Warranty Of Title: The Contractor warrants and guarantees that title to all 
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work, materials and equipment covered by an application for  payment, whether 
incorporated in the Project or not, will have passed to the County prior to the making of 
the application for payment, free and clear of all liens, claims, security interests and 
encumbrances; and that no work, materials or equipment covered by an application for 
payment will have been acquired by the Contractor or by any other person performing the 
work at the site or furnishing materials and equipment for the Project subject to an 
agreement under which as interest therein or encumbrance thereon is retained by the 
seller or otherwise imposed by the Contractor or such other person.

F. Approval of Payments: The Project Manager will, within twenty (20) business days after 
receipt of each application for payment, either indicate his approval of payment or return 
the Application to the Contractor indicating in writing the reason for refusing to approve 
payment. In the latter case, the Contractor may make the necessary corrections and re-
submit the Application. The County will pay the Contractor the amount approved within 
the time frame set forth in the Local Government Prompt Payment Act.

1. In the event the Contractor and the Project Manager do not achieve mutual agreement 
on the basis or amount of the payment, and should the Contractor be unwilling to 
make the necessary corrections or modifications, and re-submit the Application, then 
the County, to avoid delay In paying the Contractor the amount the County has 
determined the Contractor is entitled to receive, shall approve and process the 
Application by making such adjustments thereto as the County deems appropriate so 
that the Contractor receives, without delay, payment of the amount the County has 
determined to have been earned and owing to the Contractor.

2. In the event a dispute arises involving payments or invoices that have been rejected 
by the Project Manager and resubmitted by the Contractor and that cannot be 
resolved in accordance with F.S. 218.735 (3) the Orange County Payment/Invoice 
Disputes Resolution Process Procedure$ shall be used the resolve the dispute. The 
procedures can be obtained by contacting the Procurement Division at (407)-836-
5635.

3. The Project Manager's approval of any payment requested in an application for 
payment shall constitute a representation by him to the County, based on the Project 
Manager's on-site observations of the Work in progress and on his review of the 
application for payment and the supporting data, that the Work has progressed to the 
point indicated; that, to the best of his knowledge, information and belief, the quality 
of the Work is in accordance with the Contract Documents (subject to an evaluation 
of the Work as a functioning Project upon Substantial Completion, to the results of 
any subsequent tests called for in his approval); and that the Contractor is entitled to 
payment of the amount approved.

4. However, by approving any such payment, the Project Manager shall not thereby be 
deemed to have represented that he made exhaustive or continuous on-site 
inspections to check the quality or quantity of the Work, that he has reviewed the 
means, methods, techniques, sequences and procedures of construction nor that he 
has made any examination to ascertain how or for what purpose the Contractor has 
used the moneys paid or to be paid to him on account of the Contract Amount.

5. The Project Manager's approval of final payment shall constitute an additional 
representation by him to the County that the conditions precedent to the Contractor's 
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belief being entitled to final payment as set forth in this Article have been fulfilled.

G. The Project Manager may refuse to approve the whole or any part of any payment if in 
his opinion he is unable to make such representations to the County. He may then refuse 
to approve any such payment because of subsequently discovered evidence or the results 
of subsequent inspections or tests, nullify any such payment previously approved, to such 
extent as may be necessary in his opinion to protect the County from loss because:

1. The Work is defective.

2. Claims have been filed or there is reasonable evidence indicating the probable filing 
thereof;

3. The Contract Amount has been reduced because of Change Order(s);

4. The County has been required to correct defective Work or complete the Work in 
accordance with Article 16; or

5. Of unsatisfactory prosecution of the Work, including failure to clean up as required 
by Article 9.

H. Substantial Completion: Prior to final payment, the Contractor shall certify in writing to 
the Project Manager that the entire Work is Substantially Complete and request that the 
Project Manager issue a certificate of Substantial Completion. Within a reasonable time 
thereafter, the Project Manager and Contractor will make an inspection of the Work to 
determine the status of completion. If the Project Manager does not consider the Work 
Substantially Complete, the Contractor will be notified in writing giving the reasons 
therefore. If the Project Manager considers the Work Substantially complete, a tentative 
certificate of Substantial Completion will be issued. This Certificate shall fix the date of 
Substantial Completion and the responsibilities between the County and the Contractor 
for maintenance, heat and utilities.

1. There shall be attached to the Certificate a single punch list of items to be completed 
or corrected by the Contractor. The punch list must specify a date, not to exceed five 
(5) days after the punch list has been developed and reviewed, in which the delivery 
of the punch list to the Contractor must be made. Items not included on the punch list 
cannot be used as a basis to withhold final payment for retainage. In addition, the 
final contract completion date shall be at least thirty (30) days after the delivery of 
the punch list to the Contractor.

2. Punch lists not provided to the Contractor by the date agreed upon for delivery will 
cause the contract time for completion to be extended by the number of days the local 
government exceeded the delivery date.

3. Damages may only be assessed against the Contractor in the event the Contractor 
fails to complete the project within the contract period as was extended by the 
guidelines set forth in this provision.

4. The final undisputed retainage payment must be made within twenty (20) business 
days after receipt of a proper payment request. This would be less any amount 
withheld in accordance with the contract provisions for incomplete or uncorrected 
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work unless otherwise provided for by written notice to the Contractor specifying the 
failure of the Contractor to meet contract requirements in the development of the 
punch list.

5. The County shall have the right to exclude the Contractor from the Work after 
achievement of Substantial Completion, but the County will allow the Contractor 
reasonable access to complete items on the punch list.

I. Partial Utilization: Prior to Substantial Completion, the Project Manager may request the 
Contractor to permit the use of a specified part of the Work which it believes it may use 
without significant interference with construction of other parts of the Work. If the 
Contractor agrees, he will certify to the Project Manager that said part of the Work is 
Substantially Complete and request the Project Manager issue a certificate of Substantial 
Completion for that part of the Work. Within a reasonable time thereafter, the Project 
Manager and Contractor will make an inspection of that part of the Work to determine its 
status of completion.

1. If the County and the Project Manager consider that part of the Work to be 
Substantially Complete, the Project Manager will deliver to the Contractor a 
certificate to that effect, fixing the date of Substantial Completion as to that part of 
the Work, attaching thereto a punch list of items to be completed or corrected before 
final payment and fixing the responsibility between the County and Contractor for 
maintenance, heat and utilities as to that part of the Work.

2. The County shall have the right to exclude the Contractor from any part of the Work 
which is so certified to be Substantially Complete but the County will allow the 
Contractor reasonable access to complete or correct items on the punch list.

J. Final Inspection: Upon written notice from the Contractor that the Work is complete, 
including the "punch" listed deficiencies, the Project Manager will make a final 
inspection with the Contractor and will notify the Contractor in writing of any particulars 
in which this inspection reveals that the Work is defective. The Contractor shall 
immediately make such corrections as are necessary to remedy such defects and to 
complete all the required work.

K. Final Inspection For Payment - After the Contractor has completed any such corrections 
to the satisfaction of the Project Manager and delivered all maintenance and operating 
instructions, schedules, guarantees, bonds, Certificates of Inspection and other documents 
as required by the Contract Documents, he may make application for final payment 
following the procedure for progress payments.

1. For projects that the Contractor was required to furnish a payment and performance 
bond, the final application for payment shall be accompanied by legally effective 
final release or waiver of lien from the Contractor and the consent of Surety to final 
payment. The Final Release of Lien, Form E-12, must be utilized in all Final Pay 
Applications.

2. For projects not requiring bonds the final application for payment shall be 
accompanied by legally effective final releases or waivers of liens from the 
Contractor and all Subcontractors which performed services for the Contractor and 
all suppliers of material and/or equipment to the Contractor. The Final Release of 
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Lien, Form E-12, must be utilized in all Final Pay Applications.

L. Approval Of Final Payment: If, on the basis of its observations and review of the Work 
during construction, its final inspection and its review of the final application for payment 
(all as required by the Contract Documents), the Project Manager is satisfied that the 
Work has been completed and the Contractor has fulfilled all of his obligations under the 
Contract Documents, it will, within twenty (20) business days after receipt of the final 
application for payment, indicate in writing its approval of payment. Otherwise, it will 
return the Application to the Contractor, indicating in writing its reason for refusing to 
approve final payment, in which case the Contractor will make the necessary corrections 
and re-submit the Application.

1. The County will, in accordance with the Local Government Prompt Payment Act, 
pay the Contractor the amount approved by the County and issue a Certificate of 
Final Completion.

2. If after Substantial Completion of the Work, Final Completion is materially delayed 
through no fault of the Contractor, and the Project Manager so confirms, the County 
shall, and without terminating the Contract, make payment of the balance due for that 
portion of the Work fully completed and accepted. If the remaining balance for Work 
not fully completed or corrected is less than the retainage stipulated in the Contract, 
the written consent of the Surety to the payment of the balance due for that portion of 
the Work fully completed and accepted shall be submitted by the Contractor to the 
Project Manager prior to certification of such payment. Such payment shall be made 
under the terms and conditions governing final payment, except that it shall not 
constitute a waiver of claims.

M. Contractor's Continuing Obligation: The Contractor's obligation to perform the Work and 
complete the Work in accordance with the Contract Documents shall be absolute. Neither 
approval of any progress or final payment by the County, the issuance of Certificate of 
Completion, any payment by the County to the Contractor under the Contract 
Documents, any use or occupancy of the Work or any part thereof by the County, any act 
of acceptance by the County, any failure to do so, nor any correction of defective Work 
by the County shall constitute an acceptance of Work not in accordance with the Contract 
Documents.

N. Waiver of Claims - The making and acceptance of final payment shall constitute:

1. A waiver of all claims by the County against the Contractor other than those arising 
from unsettled liens, from defective Work appearing after final payment or from 
failure to comply with the requirements of the Contract Documents, or from the 
terms of any special guarantees ·specified therein, and,

2. A waiver of all claims by the Contractor against the County other than those 
previously made in writing and still unsettled.

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION (Not Applicable)

END OF SECTION
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SECTION 013100 - PROJECT MANAGEMENT AND COORDINATION

PART 1 -GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of Contract, including General and Supplementary 

Conditions and other Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section specifies administrative and supervisory requirements necessary for project 

coordination including, but not necessarily limited to:

1. Coordination

2. Administrative and supervisory personnel

3. General installation provisions

4. Cleaning and protection

B. Progress meetings, coordination meetings and Pre-installation conferences are included 

in Section 013119 Project Meetings.

C. Requirements for the Contractor’s Construction Schedule are included in Section 013300 

Submittal Procedures.

1.3 COORDINATION

A. Coordination:   Coordinate construction activities included under various Sections of 

these Specifications to ensure efficient and orderly installation of each part of the Work.  

Coordinate construction operations included under different Sections of the Specification 

that are dependent upon each other for proper installation, connection, and operation.

1. Where installation of one part of the Work is dependent on installation of other 

components, either before or after its own installation, schedule construction 

activities in the sequence required to obtain the best results.

2. Where availability of space is limited, coordinate installation of different 

components to assure maximum accessibility for required maintenance, service 

and repair.

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

B. Where necessary, prepare memoranda for distribution to each party involved outlining 

special procedures required for coordination.  Include such items as required:  notices, 

reports, and attendance at meetings.

1. Prepare similar memoranda for the Owner and separate Contractors where 

coordination of their Work is required.
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C. Administrative Procedures: Coordinate scheduling and timing of required administrative 

procedures with other construction activities to avoid conflicts and ensure orderly 

progress of the Work.  Such administrative activities include, but are not limited to, the 

following:

1. Preparation of Schedules

2. Installation and removal of temporary facilities

3. Delivery and processing of submittals

4. Progress meetings

5. Project close-out activities

D. Conservation:   Coordinate construction activities to ensure that operations are carried 

out with consideration given to conservation of energy, water, and materials.

1. Salvage materials and equipment (if any) involved in performance of, but not 

actually incorporated in, the Work.

E. Lack of coordination as specified in this and other sections of the contract documents are 

grounds for assessment of back charges and/or termination. 

1.4 SUBMITTALS

A. Coordination Drawings: Prepare and submit coordination Drawings where close and 

careful coordination is required for installation of products and materials fabricated off-

site by separate entities, and where limited space availability necessitates maximum 

utilization of space for efficient installation of different components.

1. Show the interrelationship of components shown on separate Shop Drawings.

2. Indicate required installation sequences.

3. Comply with requirements contained in Section 013300 Submittal Procedures.

B. Staff Names: At the Preconstruction Conference submit a list of the Contractor’s 

principal staff assignments, including the Superintendent and other personnel in 

attendance at the site; identify individuals, their duties and responsibilities; list their 

addresses and telephone numbers.

1. Post copies of the list in the project meeting room, the temporary field office, 

and each temporary telephone.

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION

3.1 GENERAL INSTALLATION PROVISIONS

A. Inspection of Conditions: Require the Installer of each major component to inspect both 

the substrate and conditions under which work is to be performed.  Do not proceed until 
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unsatisfactory conditions have been corrected in an acceptable manner.

B. Manufacturer’s Instructions: Comply with manufacturer’s installation instructions and 

recommendations, to the extent that those instructions and recommendations are more 

explicit or stringent than requirements contained in Contract Documents.

C. Inspect materials or equipment immediately upon delivery and again prior to installation.  

Reject damaged and defective items.

D. Provide attachment and connection devices and methods necessary for securing work.  

Secure work true to line and level.  Allow for expansion and building movement.

E. Visual Effects: Provide uniform joint widths in exposed work.  Arrange joints in exposed 

work to obtain the best visual effect.  Refer questionable choices to Project Manager for 

final decision.

F. Recheck measurements and dimensions, before starting each installation.

G. Install each component during weather conditions and Project status that will ensure the 

best possible results.  Isolate each part of the completed construction from incompatible 

material as necessary to prevent deterioration.

H. Coordinate temporary enclosures with required inspections and tests, to minimize the 

necessity of uncovering completed construction for that purpose.

I. Mounting Heights: Where mounting heights are not indicated, install individual 

components at standard mounting heights recognized within the industry for the 

particular application indicated.  Refer questionable mounting height decisions to the 

Project Manager for final decision.

3.2 CLEANING AND PROTECTION

A. During handling and installation, clean and protect construction in progress and 

adjoining materials in place.  Apply protective covering where required to ensure 

protection from damage or deterioration at Substantial Completion.

B. Clean and maintain completed construction as directed by the Project Manager and as 

frequently as necessary to ensure its integrity and safety through the remainder of the 

construction period.  Adjust and lubricate operable components to ensure operability 

without damaging effects.

C. Limiting Exposures: Supervise construction activities to ensure that no part of the 

construction, completed or in progress, is subject to harmful, dangerous, damaging, or 

otherwise deleterious exposure during the construction period.  Where the applicable, 

such exposures include, but are not limited to, the following:

1. Excessive static or dynamic loading

2. Excessively high or low temperatures

3. Excessively high or low humidity
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4. Air contamination or pollution

5. Water

6. Solvents

7. Chemicals

8. Soiling, staining and corrosion

9. Rodent and insect infestation

         10. Combustion

         11. Destructive testing

         12. Misalignment

         13. Excessive weathering

         14. Unprotected storage

         15. Improper shipping or handling

         16. Theft

           17. Vandalism

END OF SECTION
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SECTION 013119 - PROJECT MEETINGS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division-1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section specifies administrative and procedural requirements for project meetings 

including but not limited to:

1. Pre-Construction Conference

2. Pre-Installation Conference

3. Coordination Meetings

4. Progress Meetings

B. Construction schedules are specified in Section 013300 Submittal Procedures.

1.3 PRE-CONSTRUCTION CONFERENCE

A. Schedule a pre-construction conference and organizational meeting at the project site or 

other convenient location no later than 20 days after execution of the agreement and 

prior to commencement of construction activities.  Conduct the meeting to review 

responsibilities and personnel assignments.

B. Attends:   The County’s Representative, the Contractor and its superintendent, major 

subcontractors, manufacturers, suppliers and other concerned parties shall each be 

represented at the conference by persons familiar with and authorized to conclude 

matters relating to the work.

C. Agenda:   Discuss items of significance that could affect progress including such topics 

as:

1. Tentative construction schedule

2. Critical Work sequencing and/coordinating

3. Designation of responsible personnel

4. Procedures for processing field decisions and Change Orders

5. Procedures for processing Applications for Payment

6. Distribution of Contract Documents

7. Submittal of Shop Drawings, Product Data and Samples

8. Preparation of record documents

9. Use of the Premises

             10. Office, Work and storage areas

             11. Equipment deliveries and priorities

             12. Safety procedures

             13. First aid
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             14. Security

             15. Housekeeping

             16. Working hours

D. Contractor must submit at the time of the meeting at least the following items:

1. Schedule of Values

2. Listing of key personnel including project superintendent  and subcontractors 

with their addresses, telephone numbers, and emergency telephone numbers.

3. Preliminary Construction Schedule

4. Submittal Schedule

1.4 PRE-INSTALLATION CONFERENCE

A. Conduct a Pre-installation conference at the site before each construction activity that 

requires coordination with other construction.  The 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 at least 48 hours in advance the Project 

Manager of scheduled meeting dates.

1. Review the progress of other construction activities and preparations for the 

particular activity under consideration at each pre-installation conference, 

including requirements for:

a. Contract Documents

b. Options

c. Related Change Orders

d. Purchases

e. Deliveries

f. Shop Drawings, Product Data and Quality Control Samples

g. Possible conflicts

h. Compatibility problems

I. Time schedules

j. Weather limitations

k. Manufacturer's recommendations

l. Comparability of materials

m. Acceptability of substrates

n. Temporary facilities

o. Space and access limitations

p. Governing regulations

q. Safety

r. Inspection and testing requirements

s. Required performance results

t. Recording requirements

u. Protection

2. Record significant discussions and agreements and disagreements of each 

conference along with and approved schedule.  Distribute the record of the 
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meeting to everyone concerned promptly including the Owner and Architect.

3. Do not proceed if the conference cannot be successfully concluded.  Initiate 

whatever actions are necessary to resolve impediments to performance of Work 

and reconvene the conference at the earliest feasible date.

1.5 COORDINATION MEETINGS

A. Conduct project coordination meeting at biweekly intervals on day and time as 

established by the County’s Project Manager. Project coordination meetings are in 

addition to specific meetings held for other purposes.

B. Request representation at  each meeting by every party currently involved in coordination 

or planning for the construction activities involved, to include subcontractors and 

representatives.

C. Contractor shall record meeting results and distribute copies to everyone in attendance 

and to others affected by decisions or actions resulting from each meeting.

1.6 PROGRESS MEETINGS

A. Conduct progress meetings at the Project site at bimonthly intervals or more frequently if 

necessary as directed by the Project Manager.  Notify the Owner at least 48 hours in 

advance of scheduled meeting time and dates.  Coordinate dates of meetings with 

preparation of the payment request.

B. Attendees: In addition to representatives of the Owner and Engineer, each subcontractor, 

supplier or other entity concerned with current progress of involved in planning, 

coordination or performance of future activities with the project and authorized to 

conclude matters relating to progress.

C. Agenda:   Review and correct or approve minutes of the previous progress meeting.  

Review other items of significance that could affect progress.  Include topics for 

discussion as appropriate to the current status of the Project.

1. Contractor’s Construction Schedule:   Review progress since the last meeting.  

Determine where each activity is in relation to the Contractor’s Construction 

Schedule, whether on time, ahead, or behind 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.

2. Review the present and future needs of each entity present, including such items 

as:

a. Interface requirements

b. Time
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c. Sequences

d. Deliveries

e. Off-site fabrication problems

f. Access

g. Site utilization

h. Temporary facilities and services

I. Hours of work

j. Hazards and risks

k. Housekeeping

l. Quality and work standards

m. Change Orders

n. Documentation of information for payment requests.

D. Reporting:   No later than 3 days after each progress meeting date, distribute 

copies of minutes of the meeting to each party present and to other parties who 

should have been present.  Include a brief summary, in narrative form, or 

progress since the previous meeting and report.

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION (Not Applicable)

END OF SECTION
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SECTION 013300 – SUBMITTAL PROCEDURES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of Contract, including General and Supplementary 

Conditions and other Division-1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section specifies administrative and procedural requirements for submittals required 

for performance of the Work, including:

1. Contractor’s Construction Schedule

2. Submittal Schedule

3. Daily Construction Reports

4. Shop Drawings

5. Product Data

6. Samples

B. Administrative Submittals: Refer to other Division-1 Sections and other Contract 

Documents for requirements for administrative submittals.  Such submittals include, but 

are not limited to:

1. Permits

2. Applications for Payment

3. Performance and Payment Bonds

4. Insurance Certificates

5. List of Subcontractors with start and finish dates (update as necessary)

6. Schedule of Values

7. Construction Schedule

C. The Schedule of Values submittal is included in Section 012900 Payment Procedures.

1.3 ELECTRONIC SUBMITTAL PROCEDURES

A. General:  Submittals shall be submitted electronically directly to the Engineer from the 

General/Mechanical/Electrical Contractor.

1. All shop drawings and other submittals as specified herein, shall be submitted in 

electronic format.  All electronic CAD generated drawings shall be in Acrobat PDF 

format and all product data or other information shall be submitted in Acrobat PDF 

format.  Coordinate with Engineer prior to submitting.  All electronic submittals shall be 

posted to the Engineer’s FTP site. Information regarding the username and password 

shall be distributed to all parties prior to the pre-construction meeting.

B. Electronic copies of CAD drawings made from the Construction/Contract Documents will not 

be provided by Engineer without a written indemnification.  
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C. Coordination:  Coordinate preparation and processing of submittals with performance of 

construction activities.  Transmit each submittal sufficiently in advance of performance of 

related construction activities to avoid delay.

1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other 

submittals and related activities that require sequential activity.

2. Coordinate transmittal of different types of submittals for related elements of the 

Work so processing will not be delayed by the need to review submittals 

concurrently for coordination.

a. The Project Manager reserves the right to withhold action on a submittal 

requiring coordination with other submittals until related submittals are 

received.

3. Processing:   Allow sufficient review time so that installation will not be delayed 

as a result of the time required to process submittals, including time for 

resubmittals.

a. Allow two weeks for initial review.   Allow additional time if processing 

must be delayed to permit coordination with subsequent submittals.  The 

Project Manager will promptly advise the Contractor when a submittal 

being processed must be delayed for coordination.

b. If an intermediate submittal is necessary, process the same as the initial 

submittal.

c. Allow two weeks for reprocessing each submittal.

d. No extension of Contract Time will be authorized because of failure to 

transmit submittals to the Engineer sufficiently in advance of the Work 

to permit processing.

D. Identification:  Place a permanent label or title block on each submittal for identification.

1. Indicate name of firm or entity that prepared each submittal on label or title block.

2. Provide a space approximately 6 by 8 inches on label or beside title block to record 

Contractor's review and approval markings and action taken by Engineer.

3. Include the following information on label for processing and recording action taken:

a. Project name.

b. Date.

c. Name and address of Engineer.

d. Name and address of Contractor.

e. Name and address of subcontractor.

f. Name and address of supplier.

g. Name of manufacturer.

h. Submittal number or other unique identifier, including revision identifier.

1) Submittal number shall use Specification Section number followed by a 

decimal point and then a sequential number (e.g., 221116.01).  Resubmittals 

shall include an alphabetic suffix after another decimal point (e.g., 

221116.01.A).

2) Where multiple products are shown, highlight/circle or identify product 

intended to be used
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i. Number and title of appropriate Specification Section.

j. Drawing number and detail references, as appropriate.

k. Location(s) where product is to be installed, as appropriate.

l. Other necessary identification.

E. Contractor shall be responsible for cost of re-review of rejected submittals, shop drawing, 

etc.  Costs for re-review shall be reimbursed to the County by deducting the cost from the 

Contractors monthly progress payments.  Costs to be determined by applying the 

consultants standard billing rates, plus 10% handling by the County.

F. Substitution request to specified products will be made within 30 days of Notice to 

Proceed.  After the 30 day period, no requests for substitutions from the Contractor will 

be considered.

1. Substitution submitted within the first 30 days will have product data from 

specified and requested substitute submitted together and demonstrate better 

quality, cost savings if of equal quality, or show benefit to the County for 

accepting the substitute.

G. Once electronic submittals are approved or approved as noted, they will be transmitted to 

the owner.

1.4 CONTRACTOR’S CONSTRUCTION SCHEDULE

A. Critical Path Method (CPM) Schedule:   Prepare a fully developed, horizontal bar-chart 

type Contractor’s construction schedule.  

1. Provide a separate time bar for each significant construction activity.  Provide a 

continuous vertical line to identify the first working day of each week.  Use the 

same breakdown of units of the work as indicated in the Schedule of Values.

2. Within each time bar, indicate estimated completion percentage in 10 percent 

increments.  As work progresses, place a contrasting mark in each bar to indicate 

Actual Completion.

3. Prepare the schedule on a sheet, series of sheets, stable transparency, or other 

reproducible media, of sufficient width to show data for the entire construction 

period.

4. Secure time commitments for performing critical elements of the work from 

parties involved.  Coordinate each element on the schedule with other 

construction activities; include minor elements involved in the sequence of the 

work.  Show each activity in proper sequence.  Indicate graphically sequences 

necessary for completion of related portions of the work.

5. Coordinate the Contractor's construction schedule with the schedule of values, 

list of subcontracts, submittal schedule, progress reports, payment request and 

other schedules.
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6. Indicate completion in advance of the date established for Substantial 

Completion.  Indicate Substantial Completion on the schedule to allow time for 

the Engineer's procedures necessary for certification of Substantial Completion.

B. Phasing:   Provide notations on the schedule to show how the sequence of the work is 

affected by requirements for phased completion to permit work by separate Contractors 

and partial occupancy by the Owner prior to Substantial Completion.

C. Work Stages: Indicate important stages of construction for each major portion of the 

work, including testing and installation.

D. Area Separations: Provide a separate time bar to identify each major construction area for 

each major portion of the work.  Indicate where each element in an area must be 

sequenced or integrated with other activities.

E. Cost Correlation: At the head of the schedule, provide a two item cost correlation line, 

indicating pre-calculated and actual costs.  On the line show dollar-volume of work 

performed as the dates used for preparation of payment requests.

1. Refer to Section Payment Procedures for cost reporting and payment procedures.

F. Distribution:   Following response to the initial submittal, print and distribute copies to 

the Engineer, Owner, subcontractors, and other parties required to comply with scheduled 

dates. Post copies in the project meeting room and temporary field office.

1. When revision are made distribute 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 construction 

activities.

G. Schedule Updating: Revise the schedule monthly or activity, where revisions have been 

recognized or made.  Issue the updated schedule concurrently monthly pay request.

1.5 SUBMITTAL LOG

A. After development and acceptance of the Contractor's construction schedule, prepare a 

complete log of submittals.

1. Coordinate submittals log with the list of subcontracts, schedule of values and 

the list of products as well as the Contractor's construction schedule.

2. Prepare the log in chronological order; include all submittals required.  Provide 

the following information:

a. Scheduled date for the first submittal

b. Related Section number

c. Submittal category

d. Name of subcontractor

e. Description of the part of the work covered

f. Scheduled date for re-submittal

g. Scheduled date for the Engineer's final release or approval.
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3. All submittals must be received within the first 25% of contract time.

B. Distribution:   Following response to initial submittal, print and distribute copies to the 

Project Manager, subcontractors, and other parties required to comply with submittal 

dates indicated.  Post copies in the project meeting room and field office.

1. When revisions are made, distribute 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 construction 

activities.

C. Log Updating:    Revise the log after each meeting or activity, where revisions have been 

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

meeting.

1.6 DAILY CONSTRUCTION REPORTS

A. Prepare a daily construction report, recording the following information concerning 

events at the site; and submit duplicate copies to the Project Manager at weekly intervals:

1. List of subcontractors at the site

2. Approximate count of personnel at the site

3. High and low temperatures, general weather conditions

4. Accidents and unusual events

5. Meetings and significant decisions

6. Stoppages, delays, shortages, losses

7. Meter readings and similar recordings

8. Emergency procedures

9. Orders and requests of governing authorities

10. Change Orders received, implemented

11. Services connected, disconnected

12. Equipment or system tests and start-ups

13. Partial completions, occupancies

14. Substantial Completions authorized

1.7 SHOP DRAWINGS

A. Submit newly prepared information, drawn to accurate scale.   Highlight, encircle, or 

otherwise indicate deviations from the Contract Documents.  Do not reproduce Contract 

Documents or copy standard information as the basis of Shop Drawings.  Standard 

information prepared without specific reference to the Project is not considered a Shop 

Drawings and will be rejected.

B. Shop Drawings include fabrication and installation drawings, setting diagrams, schedules, 

patterns, templates and similar drawings.  Include the following information:

1. All required dimensions

2. Identification of products and materials included

3. Compliance with specified standards

4. Notation of coordination requirements

5. Notation of dimensions established by field measurement
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6. Sheet Size:   Except for templates, patterns and similar full-size Drawings on 

sheets at least 8" x 11" but no larger than 24" x 36".

7. Number of Copies:  Submit one (1) electronic copy of each submittal to the 

County’s Representative, unless copies are required for operation and 

maintenance manuals.  Submit one (1) electronic copy where copies are required 

for operation and maintenance manuals.  Engineer will retain 1 electronic 

copy.  Mark up and retain one returned electronic copy as a Project Record 

Drawing.

8. Submit one (1) hard copy once approved for legal seal stamping if needed at 

jobsite.  Coordinate with Engineer and County’s Representative.

           9. Do not use Shop Drawings without an appropriate final stamp indicating action 

taken in connections with construction.

C. Coordination drawings are a special type of Shop Drawing that show the relationship and 

integration of different construction elements that require careful coordination during 

fabrication or installation to fit in the space provided or function as intended.

1. Preparation of coordination Drawings is specified in section Project Coordination 

and may include components previously shown in detail on Shop Drawings or 

Product Data.

2. Submit coordination Drawings for integration of different construction elements.  

Show sequence and relationships of separate components to avoid any conflict 

including conflicts in use of space.

3. Contractor is not entitled to additional payments due to lack of compliance with 

this Section.

1.8 PRODUCT DATA

A. Collect Product Data into a single submittal for each element of construction or system.  

Product Data includes printed information such as manufacturer’s installation 

instructions, catalog cuts, standard color charts, roughing-in diagrams and templates, 

standard wiring diagrams and performance curves.  Where Product Data must be 

specially prepared because standard printed data is not suitable for use, submit as “Shop 

Drawing”.

1. Mark each copy to show applicable choices and options.  Where printed Product 

Data includes information on several products, some of which are not required, 

mark copies to indicate the applicable information.  Include the following 

information:

a. Manufacturer's printed recommendations

b. Compliance with recognized trade association standards

c. Compliance with recognized testing agency standards

d. Application of testing agency labels and seals

e. Notation of dimensions verified by field measurement

f. Notation of coordination requirements

g. Manufacturers local representative and phone number.

2. Do not submit Product Data until compliance with requirements of the Contract 

Documents has been confirmed.



Orange County Convention Center 100% Construction Documents

Chilled Water Production Plant Pipe Sampling  July 20, 2018

SUBMITTAL PROCEDURES           013300-7

3. Preliminary Submittal: Submit a preliminary single-copy of Product Data where 

selection of options is required.  

4. Submittals:   Submit six (6) copies of each required submittal.  The Project 

Manager will return two (2) sets to the Contractor marked with action taken and 

corrections or modifications required.

a. Unless noncompliance with Contract Document provisions is observed, 

the submittal may serve as the final submittal.

5. Distribution:   Furnish copies of final submittal to installers, subcontractors, 

suppliers, manufacturers, fabricators, and others required for performance of 

construction activities.  Show distribution on transmittal forms.

a. Do not proceed with installation until an applicable copy of Product Data 

applicable is in the Installer’s possession.

b. Do not permit use of unmarked copies of Product Data in connection 

with construction.

1.9 SAMPLES

A. Submit full-size, fully fabricated Samples cured and finished as specified and physically 

identical with the material or product proposed.  Samples include partial sections of 

materials, color range sets, and swatches showing color, texture and pattern.

1. Mount, display, or package Samples in the manner specified to facilitate review 

of qualities indicated.  Prepare Samples to match the Engineer's/Owner's Sample.  

Include the following:

a. Generic description of the Sample

b. Sample source

c. Product name or name of manufacturer

d. Compliance with recognized standards

e. Availability and delivery time

2. Submit Samples for review of kind, color, pattern, and texture, for a final check 

of these characteristics with other elements, and for a comparison of these 

characteristics between the final submittal and the actual component as delivered 

and installed.

a. Where variation in color, pattern, texture or other characteristics are 

inherent in the material or product represented, submit multiple units (not 

less than 3), that show approximate limits of the variations.

b. Refer to other Specification Sections for requirements for Samples that 

illustrate workmanship, fabrication techniques, details of assembly, 

connections, operation and similar construction characteristics.

3. Preliminary submittals: Where Samples are for selection of color, pattern, texture 

or similar characteristics from a range of standard choices, submit a full set of 

choices for the material or product.
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a. Preliminary submittals will be reviewed and returned with the 

Engineer’s/Owner’s mark indicating selection and other action.

4. Submittals:   Except for Samples illustrating assembly details, workmanship, 

fabrication techniques, connections, operation and similar characteristics, submit 

3 sets; one will be returned marked with the action taken.

5. Maintain sets of Samples, as returned, at the project site, for quality comparisons 

throughout the course of construction.

a. Unless noncompliance with Contract Document provisions is observed, 

the submittal may serve as the final submittal.

b. Sample sets may be used to obtain final acceptance of the construction 

associated with each set.

B. Distribution of Samples: Prepare and distribute additional sets to subcontractors, 

manufacturers, fabricators, suppliers, installers, and others as required for performance of 

the Work.  Show distribution on transmittal forms.

1. Field Samples specified in individual sections are special types of Samples.  

Field Samples are full-size examples erected on site to illustrate finishes, 

coatings, or finish materials and to establish the standard by which the work will 

be judged.

a. Comply with submittal requirements.  Process transmittal forms to 

provide a record of activity.

1.10 ENGINEER’S ACTION

A. Except for submittals for record, information or similar purposes, where action and return 

is required or requested, the Engineer/Project Manager will review each submittal, mark 

to indicate action taken, and return promptly.

1. Compliance with specified characteristics is the Contractor’s responsibility.

B. Action Stamp: The Engineer/Project Manager will stamp each submittal with a uniform, 

self-explanatory action stamp.  The stamp will be appropriately marked, similarly as 

follows, to indicate the action taken:

1. Final Unrestricted Release: Where submittals are marked No Exceptions Taken, 

that part of the work covered by the submittal may proceed provided it complies 

with requirements of the Contract Documents; final acceptance will depend upon 

that compliance.

2. Final-But-Restricted Release: When submittals are marked Made Corrections 

Noted that part of the Work covered by the submittal may proceed provided it 

complies with notations or corrections on the submittal and requirements of the 

Contract Documents; final acceptance will depend on that compliance.

3. Returned for Resubmittal: When submittal is marked Revise and Resubmit, do 

not proceed with that part of the Work covered by the submittal, including 
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purchasing, fabrication, delivery, or other activity.  Revise or prepare a new 

submittal in accordance with the notations; resubmit without delay.  Repeat if 

necessary to obtain a different action mark.

a. Do not permit submittals marked Revise and Resubmit to be used at the 

Project site, or elsewhere where work is in progress.

4. Rejected:    Submittal does not comply with requirements of the Contract 

Documents.  Submittal must be discarded and entirely new submittal shall be 

forward to the Project Manager without delay.

PART 2 - PRODUCTS (Not Applicable)

PART 3 – EXECUTION (Not Applicable)

END OF SECTION 
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SECTION 017329 - CUTTING AND PATCHING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of Contract, including General and Supplementary 

Conditions and other Division-1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section specifies administrative and procedural requirements for cutting and 

patching.

B. Refer to other Sections for specific requirements and limitations applicable to cutting 

and patching individual parts of the Work.

1. Requirements of this Section apply to mechanical installations.  Refer to 

Division 23 Sections for other requirements and limitations applicable to  cutting 

and patching mechanical installations.

1.3 SUBMITTALS

A. Cutting and Patching Proposal:    Where approval of procedures for cutting and patching 

is required before proceeding, submit a proposal describing procedures well in advance 

of the time cutting and patching will be performed and request approval to proceed.  

Include the following information, as applicable, in the proposal:

1. Describe the extent of cutting and patching required and how it is to be 

performed; indicate why it cannot be avoided.

2. Describe anticipated results in terms of changes to existing construction; include 

changes to structural elements and operating components as well as changes in 

the building’s appearance and other significant visual elements.

3. List products to be used and firms or entities that will perform Work.

4. Indicate dates when cutting and patching is to be performed.

5. List utilities that will be disturbed or affected, including those that will be 

relocated and those that will be temporarily out-of-service.  Indicate how long 

service will be disrupted.

6. Where cutting and patching involves addition of reinforcement to structural 

elements, submit details and engineering calculations to show how reinforcement 

is integrated with the original structure.

7. Approval by the Engineer to proceed with cutting and patching does not waive 

the Engineer’s right to later require complete removal and replacement of a part 
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of the Work found to be unsatisfactory.

1.4 QUALITY ASSURANCE

A. Requirements for Structural Work:   Do not cut and patch structural elements in a 

manner that would reduce their load carrying capacity or load-deflection ratio.

1. Obtain approval of the cutting and patching proposal before cutting and patching 

the following structural elements.

a. Foundation construction

b. Bearing and retaining walls

c. Structural concrete

d. Structural steel

e. Lintels

f. Timber and primary wood framing

g. Structural decking

h. Miscellaneous structural metals 

I. Stair systems

j. Exterior curtain wall construction

k. Equipment supports

l. Piping, ductwork, vessels and equipment

B. Operational and Safety Limitations:     Do not cut and patch operating elements or safety 

related components in a manner that would result in reducing their capacity to perform as 

intended, or result in increased maintenance, or decreased operational life or safety. 

1. Obtain approval of the cutting and patching proposal before cutting and patching 

the following operating elements or safety related systems.

a. Shoring, bracing and sheeting

b. Primary operational systems and equipment

c. Air or smoke barriers

d. Water, moisture, or vapor barriers

e. Membranes and flashings

f. Fire protection systems

g. Noise and vibration control elements and systems

h. Control systems

I. Communication systems

j. Conveying systems

k. Electrical wiring systems

C. Visual Requirements:    Do not cut  and patch construction exposed on the exterior or in 

occupied spaces, in a manner that would, in the Engineer’s opinion, reduce the building’s 

aesthetic qualities, or result in visual evidence of cutting and patching.  Remove and 

replace work cut and patched in a visually unsatisfactory manner.

1. If possible retain the original installer or fabricator to cut and patch the following 

categories of exposed work, or if it is not possible to engage the original installer 
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or fabricator, engage another recognized experienced and specialized firm:

a. Processed concrete finishes

b. Preformed metal panels

c. Window wall system

d. Stucco and ornamental plaster

e. Acoustical ceilings

f. Carpeting

g. Wall covering

h. HVAC enclosures, cabinets or covers

I. Roofing systems

PART 2 - PRODUCTS

2.1 MATERIALS

A. Use materials that are identical to existing materials.  If identical materials are not 

available or cannot be used where exposed surfaces are involved, use materials that 

match existing adjacent surfaces to the fullest extent possible with regard to visual effect 

unless otherwise indicated by Engineer/Owner.  Use materials whose installed 

performance will equal or surpass that of existing  materials.

PART 3 - EXECUTION

3.1 INSPECTION

A. Before cutting existing surfaces, examine surfaces to be cut and patched and conditions 

under which cutting and patching is to be performed.  Take corrective action before 

proceeding, if unsafe or unsatisfactory conditions are encountered.

1. Before proceeding, meet at the site with all 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.

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 the Project 

that might be exposed during cutting and patching operations.

C. Avoid interference with use of adjoining areas and interruption  of free passage to 

adjoining areas.

D. Take all precautions necessary to avoid cutting existing pipe, conduit or ductwork 

serving the building, but scheduled to be removed or relocated until provisions have been 
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made to bypass them.

3.3 PERFORMANCE

A. General:  Employ skilled workmen to perform cutting and patching.  Proceed with 

cutting and patching at the earliest feasible time and complete without delay.

1. Cut existing construction to provide for installation of other components or 

performance of other construction activities and the subsequent  fitting and 

patching required to restore surfaces to their original condition.

2. Remove existing power wiring and communications wiring back to the source 

and provide a pull string for potential future use. Cap and terminate the power 

and communications conduits as noted on the drawings.

B. Cutting:    Cut existing construction using methods least likely to damage elements to be 

retained or adjoining construction.  Where possible review proposed procedures  with the 

original installer; comply with the original installer’s recommendations.

1. In general, where cutting is required use hand or small power tools designed for 

sawing or grinding, not hammering and chopping.  Cut holes and slots neatly to 

size required with minimum disturbance of adjacent surfaces.  Temporarily 

cover openings when not in use.

2. To avoid marring existing finished surfaces, cut or drill from the exposed or 

finished side into concealed surfaces.

3. Cut through concrete and masonry using a cutting machine such as a 

Carborundum saw or diamond core drill.

4. By-pass utility services such as pipe or conduit, before cutting, where services 

are shown or required to be removed.  Cap, valve or plug and seal the remaining 

portion of pipe or conduit to prevent entrance of moisture or other foreign matter 

after by-passing and cutting.

C. Patching:   Patch with durable seams that are as invisible as possible.  Comply with 

specified tolerances.

1. Where feasible, inspect and test patched areas to demonstrate integrity of the 

installation.

2. Restore exposed finishes of patched areas and extend  finish restoration into 

retained adjoining construction in a manner that will eliminate evidence of 

patching and refinishing.

3. Where removal of walls or partitions extends one finished area into another, 

patch and repair floor and wall surfaces in the new space to provide an even 

surface of uniform color and appearance.  Remove existing floor and wall 

coverings and replace with new materials if necessary to achieve uniform color 
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and appearance.

a. Where patching occurs in a smooth painted surfaces, extend final coat 

over entire unbroken surfaces containing the patch, after the patched 

area has received primer and second coat.

3.4 CLEANING

A. Thoroughly clean areas and spaces where cutting and patching is performed or used as 

access.  Remove completely paint, mortar, oils, putty and items of similar nature.  

Thoroughly clean piping, conduit and similar features before painting or other finishing 

is applied.  Restore damaged materials to their original condition.

END OF SECTION 
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SECTION 017700 – CLOSEOUT PROCEDURES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of Contract, including General and Supplementary 

Conditions and other Division-1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section specifies administrative and procedural requirements for project close-out, 

including but not limited to:

1. Inspection procedures

2. Project record document submittal (substantial completion requirement).

3. Submittal of warranties (substantial completion requirement).

4. Final cleaning

B. Final Payment to be made when the County has received all required close-out 

documents.

C. The term “Engineer” shall also refer to the Architect of Record, or any other 

Designer/Consultant of Record on the Project.

1.3 SUBSTANTIAL COMPLETION

A. Preliminary Procedures: Before requesting inspection for Certification of Substantial 

Completion, complete the following:   List exceptions in the request.

1. In the Application for Payment that coincided with, or first follows, the date 

Substantial Completion in claimed, show 100 percent completion for the portion 

of the Work claimed as substantially complete.  Include supporting 

documentation for completion as indicated in these Contract Documents and a 

statement showing an accounting of changes to the Contract Sum.

a. If 100 percent completion cannot be shown, include a list of incomplete 

items, the value of incomplete construction, and reasons the work is not 

complete.

2. Advise Owner of pending insurance change-over requirements.

3. Submit specific warranties, workmanship bonds, maintenance agreements, final 

certifications and similar documents.

4. Obtain and submit releases enabling the Owner unrestricted use of the work and 

access to services and utilities; include occupancy permits, operating certificates 

and similar releases.

5. Complete final clean up requirements, including touch-up painting.  Touch-up 

and otherwise repair and restore marred exposed finishes.
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B. Inspection Procedures:  On receipt of a request for inspection, the County’s Project 

Manager will either proceed with inspection or advise the Contractor of unfilled 

requirements.  The County’s Project Manager will prepare the Certificate of Substantial 

Completion following inspection, or advise the Contractor of construction that must be 

completed or corrected before the certificate will be issued.

1. Results of the completed inspection will form the basis of requirements for final 

acceptance.

2. Should the project fail to meet the standards required for Substantial Completion 

as defined in the documents, the Contractor will pay the expense of a second 

inspection by the Engineer and the Owner.  Cost will be deducted from the 

Contractor's retainage.

1.4 FINAL ACCEPTANCE

A. Preliminary Procedures: Complete the following list prior to the request for final 

inspection for certification of final acceptance and final payment:

1. Submit the final payment request with releases and supporting documentation not 

previously submitted and accepted.  Include certificates of insurance for products 

and complete operations where required.

2. Submit an updated final statement, accounting for final additional changes to the 

Contract Sum.

3. Submit a certified copy of the final inspection punch list stating that each item 

has been completed or resolved for acceptance and the list has been endorsed and 

dated by the County’s Project Manager.

4. Submit consent of surety to final payment.

5. Submit a final liquidated damages settlement statement

6. Submit evidence of final, continuing insurance coverage complying with 

insurance requirements.

B. Re-inspection Procedure: The Engineer will re-inspect the work upon receipt of notice 

that the work, including inspection list items from earlier inspections, has been 

completed, except items whose completion has been delayed because of circumstances 

acceptable to the Engineer.

1. Upon completion of re-inspection, the Engineer will prepare a certification of 

final acceptance, or advise the contractor of work that is incomplete or of 

obligations that have not been fulfilled but are required for final acceptance.

1.5 RECORD DOCUMENT SUBMITTALS
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A. General:   Do not use record documents for construction purposed; protect from 

deterioration and loss in a secure, fire-resistive location; provide access to record 

documents for the Engineer’s reference during normal working hours.

B. Record Drawings: Maintain a clean, undamaged set of blue or black line white-prints of 

Contract Drawings and Shop Drawings.  Mark the set to show the actual installation; 

where the installation varies substantially from the work as originally shown.  Mark 

whichever drawing is most capable of showing conditions fully and accurately; where 

Shop Drawings are used, record a cross-reference at the corresponding location on the 

Contract Drawings.  Give particular attention to concealed elements that would be 

difficult to measure and record at a later date.  Provide for project photographs if deemed 

necessary by Owner’s representative.

1. Mark record sets with red erasable pencil; use other colors to distinguish between 

variations in separate categories of the work.

2. Mark new information that is important to the Owner, but was not shown on 

Contract Drawings or Shop Drawings.

3. Note related Change Order numbers where applicable.

4. Submit one (1) hardcopy of the most current record set of drawings when the 

project is considered 50% substantially complete for review and comment by 

Owner.

5. Organize record drawing sheets, and print suitable titles, dates and other 

identification on the cover of each set.

6. Provide three (3) additional sets of black line drawing sets of As-Builts 

Drawings.

7. Provide one (1) CD-ROM with all As-Built Drawings in AutoCAD and PDF 

format.

C. Record Specifications: Maintain one complete copy of the Project Manual, including 

addenda, and one copy of other written construction documents such as Change Orders 

and modifications issued in printed form during construction. Mark these documents to 

show substantial variations in actual work performed in comparison with the text of the 

specifications and modifications.  Give particular attention to substitutions, selection of 

options and similar information on elements that are concealed or cannot otherwise be 

readily discerned later by direct observation.  Note related record drawing information 

and Project Data.

1. Upon completion of the Work, submit record Specifications to the Engineer for 

the Owner's records.

D. Record Project Data: Maintain one copy of each Product Data submittal.  Mark these 

documents to show significant variation in actual work performed in comparison with 

information submitted.  Include variations in products delivered to the site, and from the 

manufacturer's installation instructions and recommendations.  Give particular attention 

to concealed products and portions of the Work which cannot otherwise be readily 
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discerned later by direct observation.  Note related Change Orders and mark-up of record 

drawings and Specifications.

1. Upon completion of mark-up, submit complete set of record Product Data in the 

three ring binder (indexed) to the Engineer for the Owner’s records.

E. Record Sample Submitted: Immediately prior to the date or dates of substantial 

completion, the Contractor will meet at the site with the Engineer and the Owner’s 

personnel to determine which of the submitted Samples that have been maintained during 

progress of the work are to be transmitted to the Owner for record purposes.  Comply 

with delivery to the Owner’s Sample storage area.

F. Miscellaneous Record Submittals: Refer to other Specification Sections for requirements 

of miscellaneous record-keeping and submittals in connection with actual performance of 

the work.  Immediately prior to the date or dates of substantial completion, complete 

miscellaneous record and place in good order, properly identified and bound or filed, 

ready for continued use and reference.  Submit to the Project Manager for the Owner's 

records.

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION

3.1 CLOSE-OUT PROCEDURES

A. Operating and Maintenance Instructions: Arrange for each installer of equipment that 

required regular maintenance.  If installers are not experienced in procedures, provide 

instruction by manufacturer’s representatives.  All items to be provided or competed prior 

to Certificate of Substantial Completion being issued by the Owner.  Include a detailed 

review of the following items:

1. Record documents

2. Warranties and bonds

             3. Maintenance agreements and similar continuing commitments

                       

3.2 PROJECT CLOSE-OUT MANUALS AT SUBSTANTIAL COMPLETION

A. Submit Project Close-out Manuals prior to issuance of final application for payment.  

Provide one (1) hardcopy.

B. Bind in commercial quality 8 ½” x 11" three ring binder, indexed with hardback, 

cleanable, plastic covers.

C. Label cover of each binder with typed title PROJECT CLOSE-OUT MANUAL, with 

title of project; name, address, and telephone number of Contractor and name of 

responsible Principal.

D. Provide table of contents: Neatly typed, in the following sequence:

1. Final Certificate of Occupancy
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2. Warranty Service Subcontractors Identification List

2. Final Lien Waivers and Releases

4. Warranties and Guarantees

5. Testing Agency’s Certificates and Certifications

             6. Asbestos free materials notarized statement

E. Provide all documents for each section listed.  List individual documents in each section 

in the Table of Contents, in the sequence of the Table of Contents of the Project Manual.

F. Identify each document listed in the Table of Contents with the number and title of the 

specification section in which specified, and the name of the product or work item.

G. Separate each section with index to sheets that are keyed to the Table of Contents listing.

H. Warranty Service Subcontractors List shall identify subcontractor supplier, and 

manufacturer for each warranty with name, address and emergency telephone number.

I. Electronic Close-out DVD:  At the completion of the project, submit one copy of a DVD 

with entire project close out information below in PDF format.  All letter, legal and 

brochure size sheets shall be portrait and the As-built drawings will be landscape.  All 

fonts will be Arial.  All items will be in PDF with OCR (Optical Character Recognition).  

This will enable a search engine to identify words on the scanned documents.

1. Contacts:  Set up a separate PDF for the contacts.  No bookmarks are needed for 

this section.

2. As-Builts:  All as-built drawings will be landscape.

3. Submittals:  All technical submittal items (approved and approved as noted) will 

be provided and sorted by the 02-48 standard divisions.   Bookmarks will be 

needed for the appropriate divisions.

4. Permitting: This should include the Certificate of Occupancy and any other 

document that the Project Manager may include pertaining to the permitting for 

the project.

3.3 FINAL CLEANING

A. General:   General cleaning during construction is required by the General Conditions.

B. Cleaning:   Employ experienced workers or professional cleaners for final cleaning.  

Clean each surface or unit to the condition expected in a normal, commercial building 

cleaning and maintenance program.  Comply with manufacturer's instructions.

1. Complete the following cleaning operations before requesting inspection for 

Certification of Substantial Completion.

a. Remove labels that are not permanent labels.

b. Clean transparent materials, including mirrors and glass in doors and 

windows.  Remove glazing compound and other substances that are 

noticeable vision-obscuring materials.  Replace chipped or broken glass 

and other damaged transparent materials.
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c. Clean exposed exterior and interior hard-surfaced finished to a dust-free 

condition, free of stains, films and similar foreign substances.  Restore 

reflective surfaces to their original reflective condition.  Leave concrete 

floors broom clean.  Vacuum carpeted surfaces.

d. Wipe surfaces of mechanical and electrical equipment.  Remove excess 

lubrication and other substances.  Clean plumbing fixtures to a sanitary 

condition.  Clean light fixtures and lamps.

e. Clean the site, including landscape development areas, of rubbish, litter 

and other foreign substances.  Sweep paved areas broom clean; remove 

stains, spills and other foreign deposits.  Rake grounds that are neither 

paved nor planted, to a smooth even-textured surface.  Remove waste 

and surplus materials from the site in an appropriate manner.

C. Removal of Protection: Remove temporary protection and facilities installed for 

protection of the work during construction.

D. Compliance:   Comply with regulations of authorities having jurisdiction and safety 

standards for cleaning.  Do not burn waste materials.  Do not bury debris or excess 

materials on the Owner's property.  Do not discharge volatile, harmful or dangerous 

materials into drainage systems.  Remove waste materials from the site and dispose of in 

a lawful manner.

1. Where extra materials of value remaining after completion of associated work 

have become the Owner's property, arrange for disposition of these materials as 

directed.

END OF SECTION 
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SECTION 017800 - WARRANTIES AND BONDS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of Contract, including General and Supplementary 

Conditions and other Division-1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section specifies general administrative and procedural requirements for warranties 

and bonds required by the Contractor Documents, including manufacturers’ standard 

warranties on products and special warranties.

1. Refer to the General Conditions for terms of the Contractor’s special warranty of 

workmanship and materials.

2. General close-out requirements are included in Section 017700 Closeout 

Procedures.

3. Specific requirements for warranties for the work and products and installations 

that are specified to be warranted are included in this document.

4. Certifications and other commitments and agreements for continuing services to 

Owner are specified elsewhere in the Contract Documents.

B. Disclaimers and Limitations: Manufacturer’s disclaimers and limitations on product 

warranties to not relieve the Contractor of the warranty on the work that incorporates the 

products, nor does it relieve suppliers, manufacturers, and subcontractors required to 

countersign special warranties with the Contractor.

C. The term “Engineer” shall also refer to the Architect of Record, or any other 

Designer/Consultant of Record on the Project.

1.3 WARRANTY REQUIREMENTS

A. Related Damages and Losses:   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.

B. Reinstatement of Warranty.   When work covered by a warranty has failed and been 

corrected by replacement or rebuilding, reinstate the warranty by written endorsement.  

The reinstated warranty shall be equal to the original warranty with an equitable 

adjustment for depreciation.

C. Replacement Cost: 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.
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D. Owner’s Recourse: Written warranties made to the Owner are in addition to implied 

warranties, and shall not limit the duties, obligation, rights and remedies otherwise 

available under the law, nor shall warranty periods be interpreted as limitations on time in 

which the Owner can enforce such other duties, obligation, rights, or remedies.

1. Rejection of Warranties: The Owner reserves the right to reject warranties and to 

limit selections to products with warranties not in conflict with requirements of 

the Contract Documents.

E. The Owner 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 part of the 

Work, until evidence is presented that entities required to countersign such commitments 

are willing to do so.

1.4 WARRANTY PERIOD

A. The Contractor shall participate with the County and the Engineer’s representative, at the 

beginning of the tenth month of the warranty period, in conducting an on site review and 

evaluation of all items of equipment, materials and workmanship covered by the 

warranties and guarantees.  Contractor shall act promptly and without cost to the County 

to correct all defects, problems, or deficiencies determined as such by the 

Engineer/Owner during on the site review.

B. All warranties and guarantees shall commence on the date of Substantial Completion 

except for items which are determined by the County to be incomplete or a non-comply 

status at the time of Substantial Completion.  The coverage commencement date for 

warranties and guarantees of such work shall be the date of the County’s acceptance of 

that work.

C. Warranty period shall be manufacturer’s standard for product specified except where 

specific warranty periods are specified in individual sections or drawings.  But in no case 

less than one year.

1.5 SUBMITTALS

A. Submit written warranties to the Owner prior to the date certified for Substantial 

Completion.  If the Engineer’s Certificate of substantial Completion designates a 

commencement date for warranties other than the date of Substantial Completion for the 

Work, or a designated portion of the work, submit written warranties upon request of the 

Project Manager.

1. When a designated portion of the work is completed and occupied or used by the 

Owner, by separate agreement with the Contractor during the construction 

period, submit properly executed warranties to the Project Manager within fifteen 

days of completion of that designated portion of the work.

B. When a special warranty is required to be executed by the Contractor, or the Contractor 

and a subcontractor, supplier or manufacturer, prepared a written document that contains 

appropriate terms and identification, ready for executing by the required parties.  Submit 

a draft to the Engineer for approval prior to final execution.
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1. Refer to individual sections for particular requirements for submittal of special 

warranties.

C. Form of Submittal: At Final Completion compile two (2) copies of each required 

warranty and bond properly executed by the Contractor, or by the Contractor, 

subcontractor, supplier, or manufacturer.  Organize the warranty documents into an 

orderly sequence based on the table of contents of the Project Manual.

D. Bind (3) three sets of warranties and bonds in heavy-duty, commercial quality, durable 3-

ring vinyl covered loose-leaf binders, thickness as necessary to accommodate contents, 

and sized to receive 8 1/2“ by 11" paper.

1. Provide heavy paper dividers with Celluloid covered tabs for each separate 

warranty.  Mark the tab to identify the product or installation.  Provide a typed 

description of the product or installation, including the name of the product, and 

the name, address and telephone number of the installer.

2. Identify each binder on the front and the spine with the typed or printed title 

“WARRANTIES AND BONDS’, the Project title or name, and the name of the 

Contractor.

3. When operating and maintenance manuals are required for warranted 

construction, provide additional copies of each required warranty, as necessary, 

for inclusion in each required manual.

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION (Not Applicable)

END OF SECTION
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SECTION 230519 - METERS AND GAGES FOR HVAC 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. Liquid-in-glass thermometers.

2. Thermowells.

3. Dial-type pressure gages.

4. Gage attachments.

5. Test plugs.

1.3 ACTION SUBMITTALS

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

1.4 INFORMATIONAL SUBMITTALS

A. Product Certificates: For each type of meter and gage, from manufacturer.

1.5 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For meters and gages to include in operation and maintenance 

manuals.

PART 2 - PRODUCTS

2.1 LIQUID-IN-GLASS THERMOMETERS

A. Metal-Case, Industrial-Style, Liquid-in-Glass Thermometers:

1. Standard: ASME B40.200.

2. Case: Cast aluminum 9-inch nominal size unless otherwise indicated.

3. Case Form: Adjustable angle unless otherwise indicated.

4. Tube: Glass with magnifying lens and blue organic liquid.
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5. Tube Background: Nonreflective aluminum with permanently etched scale markings 

graduated in deg F.

6. Window: Glass.

7. Stem: Aluminum and of length to suit installation.

a. Design for Air-Duct Installation: With ventilated shroud.

b. Design for Thermowell Installation: Bare stem.

8. Connector: 1-1/4 inches, with ASME B1.1 screw threads.

9. Accuracy: Plus or minus 1 percent of scale range or one scale division, to a maximum of 

1.5 percent of scale range.

2.2 THERMOWELLS

A. Thermowells:

1. Standard: ASME B40.200.

2. Description: Pressure-tight, socket-type fitting made for insertion into piping tee fitting.

3. Material for Use with Copper Tubing: CNR or CUNI.

4. Material for Use with Steel Piping: CRES or CSA.

5. Type: Stepped shank unless straight or tapered shank is indicated.

6. Bore: Diameter required to match thermometer bulb or stem.

7. Insertion Length: Length required to match thermometer bulb or stem.

8. Lagging Extension: Include on thermowells for insulated piping and tubing.

9. Bushings: For converting size of thermowell's internal screw thread to size of 

thermometer connection.

B. Heat-Transfer Medium: Mixture of graphite and glycerin.

2.3 PRESSURE GAGES

A. Direct-Mounted, Metal-Case, Dial-Type Pressure Gages:

1. Standard: ASME B40.100.

2. Case: Liquid-filled type(s); cast aluminum 6-inch nominal diameter.

3. Pressure-Element Assembly: Bourdon tube unless otherwise indicated.

4. Pressure Connection: Brass, NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe threads and 

bottom-outlet type unless back-outlet type is indicated.

5. Movement: Mechanical, with link to pressure element and connection to pointer.

6. Dial: Nonreflective aluminum with permanently etched scale markings graduated in psi.

7. Pointer: Dark-colored metal.

8. Window: Glass.

9. Ring: Stainless steel.

10. Accuracy: Grade A, plus or minus 1 percent of middle half of scale range.
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2.4 GAGE ATTACHMENTS

A. Snubbers: ASME B40.100, brass; with NPS 1/4 or NPS 1/2 ASME B1.20.1 pipe threads and 

piston or porous-metal-type surge-dampening device. Include extension for use on insulated 

piping.

B. Valves: Brass ball, with NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe threads.

2.5 TEST PLUGS

A. Description: Test-station fitting made for insertion into piping tee fitting.

B. Body: Brass or stainless steel with core inserts and gasketed and threaded cap. Include extended 

stem on units to be installed in insulated piping.

C. Thread Size: NPS ¼ or NPS 1/2, ASME B1.20.1 pipe thread.

D. Minimum Pressure and Temperature Rating: 500 psig at 200 deg F Core Inserts: 

Chlorosulfonated polyethylene synthetic and EPDM self-sealing rubber.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install thermowells with socket extending one-third of pipe diameter and in vertical position in 

piping tees.

B. Install thermowells of sizes required to match thermometer connectors. Include bushings if 

required to match sizes.

C. Install thermowells with extension on insulated piping.

D. Fill thermowells with heat-transfer medium.

E. Install direct-mounted thermometers in thermowells and adjust vertical and tilted positions.

F. Install duct-thermometer mounting brackets in walls of ducts. Attach to duct with screws.

G. Install direct-mounted pressure gages in piping tees with pressure gage located on pipe at the 

most readable position.

H. Install valve and snubber in piping for each pressure gage for fluids.

I. Install test plugs in piping tees.

J. Install thermometers in the following locations:

1. Two inlets and two outlets of each chiller.

2. Inlet and outlet of each hydronic coil in air-handling units.
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3. Outside-, return-, supply-, and mixed-air ducts.

4. Inlet and outlet of each cooling tower.

K. Install pressure gages in the following locations:

1. Inlet and outlet of each chiller chilled-water and condenser-water connection.

2. Suction and discharge of each pump.

3.2 CONNECTIONS

A. Install meters and gages adjacent to machines and equipment to allow service and maintenance 

of meters, gages, machines, and equipment.

3.3 ADJUSTING

A. After installation, calibrate meters according to manufacturer's written instructions.

B. Adjust faces of meters and gages to proper angle for best visibility.

3.4 THERMOMETER SCALE-RANGE SCHEDULE

A. Scale Range for Chilled-Water Piping: 0 to 100 deg F.

B. Scale Range for Condenser-Water Piping: 0 to 150 deg F.

C. Scale Range for Air Ducts: 0 to 100 deg F.

3.5 PRESSURE-GAGE SCALE-RANGE SCHEDULE

A. Scale Range for Chilled-Water Piping: 0 to 30 psi

B. Scale Range for Condenser-Water Piping: 30 in. Hg to 15 psi.

END OF SECTION 230519
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SECTION 230523 - GENERAL-DUTY VALVES FOR HVAC 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. Brass ball valves.

2. Bronze ball valves. 

3. Iron ball valves.

4. Iron, single-flange butterfly valves. 

5. Iron, grooved-end butterfly valves.

6. Iron swing check valves.

7. Iron gate valves.

8. Iron globe valves.

1.3 DEFINITIONS

A. CWP:  Cold working pressure.

B. EPDM:  Ethylene propylene copolymer rubber.

C. NBR:  Acrylonitrile-butadiene, Buna-N, or nitrile rubber.

D. NRS:  Nonrising stem.

E. OS&Y:  Outside screw and yoke.

F. RS:  Rising stem.

G. SWP:  Steam working pressure.

1.4 ACTION SUBMITTALS

A. Product Data:  For each type of valve indicated.

1.5 QUALITY ASSURANCE

A. Source Limitations for Valves:  Obtain each type of valve from single source from single 

manufacturer.
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B. ASME Compliance:

1. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria.

2. ASME B31.1 for power piping valves.

3. ASME B31.9 for building services piping valves.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Prepare valves for shipping as follows:

1. Protect internal parts against rust and corrosion.

2. Protect threads, flange faces, grooves, and weld ends.

3. Set angle, gate, and globe valves closed to prevent rattling.

4. Set ball and plug valves open to minimize exposure of functional surfaces.

5. Set butterfly valves closed or slightly open.

6. Block check valves in either closed or open position.

B. Use the following precautions during storage:

1. Maintain valve end protection.

2. Store valves indoors and maintain at higher than ambient dew point temperature.  If 

outdoor storage is necessary, store valves off the ground in watertight enclosures.

PART 2 - PRODUCTS

2.1 GENERAL REQUIREMENTS FOR VALVES

A. Refer to HVAC valve schedule articles for applications of valves.

B. Valve Pressure and Temperature Ratings:  Not less than indicated and as required for system 

pressures and temperatures.

C. Valve Sizes:  Same as upstream piping unless otherwise indicated.

D. Valve Actuator Types:

1. Gear Actuator:  For quarter-turn valves NPS 8 and larger.

2. Handwheel:  For valves other than quarter-turn types.

3. Handlever:  For quarter-turn valves NPS 6 and smaller.

4. Wrench:  For plug valves with square heads.  Furnish Owner with 1 wrench for each size 

square plug-valve head.

5. Chainwheel:  Device for attachment to valve handwheel, stem, or other actuator; of size 

and with chain for mounting height, as indicated in the "Valve Installation" Article.

E. Valves in Insulated Piping:  With 2-inch stem extensions and the following features:

1. Gate Valves:  With rising stem.
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2. Ball Valves:  With extended operating handle of non-thermal-conductive material, and 

protective sleeve that allows operation of valve without breaking the vapor seal or 

disturbing insulation.

3. Butterfly Valves:  With extended neck.

F. Valve-End Connections:

1. Flanged:  With flanges according to ASME B16.1 for iron valves.

2. Grooved:  With grooves according to AWWA C606.

3. Solder Joint:  With sockets according to ASME B16.18.

4. Threaded:  With threads according to ASME B1.20.1.

G. Valve Bypass and Drain Connections:  MSS SP-45.

2.2 BRASS BALL VALVES

A. Two-Piece, Full-Port, Brass Ball Valves with Brass Trim:

1. Manufacturers: Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 

the following:

a. DynaQuip Controls.

b. Flow-Tek, Inc.; a subsidiary of Bray International, Inc.

c. Hammond Valve.

d. Milwaukee Valve Company.

e. NIBCO INC.

f. Red-White Valve Corporation.

g. RuB Inc.

2. Description:

a. Standard:  MSS SP-110.

b. SWP Rating:  150 psig.

c. CWP Rating:  600 psig.

d. Body Design:  Two piece.

e. Body Material:  Forged brass.

f. Ends:  Threaded.

g. Seats:  PTFE or TFE.

h. Stem:  Brass.

i. Ball:  Chrome-plated brass.

j. Port:  Full.

B. Two-Piece, Regular-Port, Brass Ball Valves with Brass Trim:

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 

the following:

a. Hammond Valve.

b. Jamesbury; a subsidiary of Metso Automation.
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c. Legend Valve.

d. Marwin Valve; a division of Richards Industries.

e. Milwaukee Valve Company.

2. Description:

a. Standard:  MSS SP-110.

b. SWP Rating:  150 psig.

c. CWP Rating:  600 psig.

d. Body Design:  Two piece.

e. Body Material:  Forged brass.

f. Ends:  Threaded.

g. Seats:  PTFE or TFE.

h. Stem:  Brass.

i. Ball:  Chrome-plated brass.

j. Port:  Regular.

k. Body Design:  Two piece.

2.3 BRONZE BALL VALVES

A. Two-Piece, Full-Port, Bronze Ball Valves with Bronze Trim:

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 

the following:

a. American Valve, Inc.

b. Conbraco Industries, Inc.; Apollo Valves.

c. Milwaukee Valve Company.

d. NIBCO INC.

e. Red-White Valve Corporation.

f. Watts Regulator Co.; a division of Watts Water Technologies, Inc.

2. Description:

a. Standard:  MSS SP-110.

b. SWP Rating:  150 psig.

c. CWP Rating:  600 psig.

d. Body Design:  Two piece.

e. Body Material:  Bronze.

f. Ends:  Threaded.

g. Seats:  PTFE or TFE.

h. Stem:  Bronze.

i. Ball:  Chrome-plated brass.

j. Port:  Full.

B. Two-Piece, Regular-Port, Bronze Ball Valves with Bronze Trim:
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1. Manufacturers: Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 

the following:

a. American Valve, Inc.

b. DynaQuip Controls.

c. Hammond Valve.

d. Lance Valves; a division of Advanced Thermal Systems, Inc.

e. Milwaukee Valve Company.

f. NIBCO INC.

2. Description:

a. Standard:  MSS SP-110.

b. SWP Rating:  150 psig.

c. CWP Rating:  600 psig.

d. Body Design:  Two piece.

e. Body Material:  Bronze.

f. Ends:  Threaded.

g. Seats:  PTFE or TFE.

h. Stem:  Bronze.

i. Ball:  Chrome-plated brass.

j. Port:  Regular.

2.4 IRON BALL VALVES

A. Class 125, Iron Ball Valves:

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following:

a. American Valve, Inc.

b. Conbraco Industries, Inc.; Apollo Valves.

c. Kitz Corporation.

d. Sure Flow Equipment Inc.

e. Watts Regulator Co.; a division of Watts Water Technologies, Inc.

2. Description:

a. Standard:  MSS SP-72.

b. CWP Rating:  200 psig.

c. Body Design:  Split body.

d. Body Material:  ASTM A 126, gray iron.

e. Ends:  Flanged.

f. Seats:  PTFE or TFE.

g. Stem:  Stainless steel.

h. Ball:  Stainless steel.

i. Port:  Full.

http://www.specagent.com/LookUp/?ulid=6023&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456828954&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456828955&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456828956&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456828957&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456828958&mf=04&src=wd
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2.5 IRON, SINGLE-FLANGE BUTTERFLY VALVES

A. 150 CWP, Iron, Single-Flange Butterfly Valves with EPDM Seat and Aluminum-Bronze Disc:

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following:

a. ABZ Valve and Controls; a division of ABZ Manufacturing, Inc.

b. Bray Controls; a division of Bray International.

c. Milwaukee Valve Company.

d. NIBCO INC.

e. Tyco Valves & Controls; a unit of Tyco Flow Control.

f. Watts Regulator Co.; a division of Watts Water Technologies, Inc.

2. Description:

a. Standard:  MSS SP-67, Type I.

b. CWP Rating:  150 psig 

c. Body Design:  Lug type; suitable for bidirectional dead-end service at rated 

pressure without use of downstream flange.

d. Body Material:  ASTM A 126, cast iron or ASTM A 536, ductile iron.

e. Seat:  EPDM.

f. Stem:  One- or two-piece stainless steel.

g. Disc:  Aluminum bronze.

2.6 IRON, GROOVED-END BUTTERFLY VALVES

A. 175 CWP, Iron, Grooved-End Butterfly Valves:

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following:

a. Kennedy Valve; a division of McWane, Inc.

b. Shurjoint Piping Products.

c. Tyco Fire Products LP; Grinnell Mechanical Products.

d. Victaulic Company.

2. Description:

a. Standard:  MSS SP-67, Type I.

b. CWP Rating:  175 psig 

c. Body Material:  Coated, ductile iron.

d. Stem:  Two-piece stainless steel.

e. Disc:  Coated, ductile iron.

f. Seal:  EPDM.

2.7 IRON SWING CHECK VALVES

A. Class 125, Iron Swing Check Valves with Metal Seats:

http://www.specagent.com/LookUp/?ulid=6024&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456828959&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456828960&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456828968&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456828969&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456828973&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456828974&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=6036&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456829166&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456829167&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456829168&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456829169&mf=04&src=wd
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1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following:

a. Milwaukee Valve Company.

b. NIBCO INC.

c. Powell Valves.

d. Red-White Valve Corporation.

e. Watts Regulator Co.; a division of Watts Water Technologies, Inc.

2. Description:

a. Standard:  MSS SP-71, Type I.

b. NPS 2-1/2 to NPS 12, CWP Rating:  200 psig 

c. NPS 14 to NPS 24, CWP Rating:  150 psig 

d. Body Design:  Clear or full waterway.

e. Body Material:  ASTM A 126, gray iron with bolted bonnet.

f. Ends:  Flanged.

g. Trim:  Bronze.

h. Gasket:  Asbestos free.

2.8 IRON SWING CHECK VALVES WITH CLOSURE CONTROL

A. Class 125, Iron Swing Check Valves with Lever- and Spring-Closure Control:

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following:

a. NIBCO INC. or approved equal

2. Description:

a. Standard:  MSS SP-71, Type I.

b. NPS 2-1/2 to NPS 12, CWP Rating:  200 psig 

c. NPS 14 to NPS 24, CWP Rating:  150 psig 

d. Body Design:  Clear or full waterway.

e. Body Material:  ASTM A 126, gray iron with bolted bonnet.

f. Ends:  Flanged.

g. Trim:  Bronze.

h. Gasket:  Asbestos free.

i. Closure Control:  Factory-installed, exterior lever and spring.

2.9 IRON GATE VALVES

A. Class 125, NRS, Iron Gate Valves:

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following:

a. Crane Co.; Crane Valve Group; Crane Valves.

b. Crane Co.; Crane Valve Group; Jenkins Valves.

http://www.specagent.com/LookUp/?ulid=6046&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456829256&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456829257&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456829258&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456829259&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456829261&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=6049&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456829272&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=6082&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456829470&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456829471&mf=04&src=wd
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c. Crane Co.; Crane Valve Group; Stockham Division.

d. Flo Fab Inc.

e. Hammond Valve.

f. Kitz Corporation.

g. Legend Valve.

h. Milwaukee Valve Company.

i. NIBCO INC.

j. Powell Valves.

k. Red-White Valve Corporation.

l. Watts Regulator Co.; a division of Watts Water Technologies, Inc.

m. Zy-Tech Global Industries, Inc.

2. Description:

a. Standard:  MSS SP-70, Type I.

b. NPS 2-1/2 to NPS 12, CWP Rating:  200 psig 

c. NPS 14 to NPS 24, CWP Rating:  150 psig 

d. Body Material:  ASTM A 126, gray iron with bolted bonnet.

e. Ends:  Flanged.

f. Trim:  Bronze.

g. Disc:  Solid wedge.

h. Packing and Gasket:  Asbestos free.

2.10 IRON GLOBE VALVES

A. Class 125, Iron Globe Valves:

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following:

a. Hammond Valve.

b. Milwaukee Valve Company.

c. NIBCO INC.

d. Red-White Valve Corporation.

e. Watts Regulator Co.; a division of Watts Water Technologies, Inc.

2. Description:

a. Standard:  MSS SP-85, Type I.

b. CWP Rating:  200 psig 

c. Body Material:  ASTM A 126, gray iron with bolted bonnet.

d. Ends:  Flanged.

e. Trim:  Bronze.

f. Packing and Gasket:  Asbestos free.

g. Trim:  Bronze.

h. Packing and Gasket:  Asbestos free.

http://www.specagent.com/LookUp/?uid=123456829472&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456829473&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456829474&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456829475&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456829476&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456829477&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456829478&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456829479&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456829480&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456829481&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456829482&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=6089&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456829532&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456829534&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456829535&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456829537&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456829538&mf=04&src=wd
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PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion.  Remove 

special packing materials, such as blocks, used to prevent disc movement during shipping and 

handling.

B. Operate valves in positions from fully open to fully closed.  Examine guides and seats made 

accessible by such operations.

C. Examine threads on valve and mating pipe for form and cleanliness.

D. Examine mating flange faces for conditions that might cause leakage.  Check bolting for proper 

size, length, and material.  Verify that gasket is of proper size, that its material composition is 

suitable for service, and that it is free from defects and damage.

E. Do not attempt to repair defective valves; replace with new valves.

3.2 VALVE INSTALLATION

A. Install valves with unions or flanges at each piece of equipment arranged to allow service, 

maintenance, and equipment removal without system shutdown.

B. Locate valves for easy access and provide separate support where necessary.

C. Install valves in horizontal piping with stem at or above center of pipe.

D. Install valves in position to allow full stem movement.

E. Install chainwheels on operators for shut-off valves NPS 4 and larger and more than 96 inches 

above floor.  Extend chains to 60 inches above finished floor.

F. Install check valves for proper direction of flow and as follows:

1. Swing Check Valves:  In horizontal position with hinge pin level.

2. Center-Guided Check Valves:  In horizontal or vertical position, between flanges.

3. Lift Check Valves:  With stem upright and plumb.

3.3 ADJUSTING

A. Adjust or replace valve packing after piping systems have been tested and put into service but 

before final adjusting and balancing.  Replace valves if persistent leaking occurs.

3.4 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS

A. If valve applications are not indicated, use the following:
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1. Shutoff Service:  Butterfly or ball valves.

2. Butterfly Valve Dead-End Service:  Single-flange (lug) type.

3. Throttling Service except Steam:  Ball valves.

4. Pump-Discharge Check Valves:

a. NPS 2 and Smaller: Iron, brass or bronze swing check valves with bronze or 

nonmetallic disc.

b. NPS 2-1/2 and Larger:  Iron swing check valves with lever and weight or with 

spring or iron, center-guided, metal or resilient-seat check valves.

B. If valves with specified SWP classes or CWP ratings are not available, the same types of valves 

with higher SWP classes or CWP ratings may be substituted.

C. Select valves, except wafer types, with the following end connections:

1. For Steel Piping, NPS 2 and Smaller:  Threaded ends.

2. For Steel Piping, NPS 2-1/2 to NPS 4:  Flanged ends except where threaded valve-end 

option is indicated in valve schedules below.

3. For Steel Piping, NPS 5 and Larger:  Flanged ends.

4. For Grooved-End Steel Piping:  Valve ends may be grooved.

3.5 CHILLED-WATER VALVE SCHEDULE

A. Pipe NPS 2 and Smaller:

1. Iron Valves:  May be provided with threaded ends.

2. Ball Valves:  Two-piece, reduced port or full port brass or bronze with brass or bronze 

trim.

3. Iron Swing Check Valves:  Class 125, bronze or nonmetallic disc.

4. Iron Gate Valves:  Class 125, bronze.

5. Iron Globe Valves:  Class 125, bronze nonmetallic disc.

B. Pipe NPS 2-1/2 and Larger:

1. Iron Valves, NPS 2-1/2 to NPS 4: May be provided with threaded ends instead of flanged 

ends.

2. Iron Ball Valves, NPS 2-1/2 to NPS 10: Class 150.

3. Iron, Single-Flange Butterfly Valves, NPS 2-1/2 to NPS 12: 200 CWP, EPDM seat, 

aluminum-bronze disc.

4. Iron, Single-Flange Butterfly Valves, NPS 14 to NPS 24: 150 CWP, EPDM seat, 

aluminum-bronze disc.

5. Iron, Grooved-End Butterfly Valves, NPS 2-1/2 to NPS 12:  175 CWP.

6. Iron Swing Check Valves:  Class 125, metal seats.

7. Iron Swing Check Valves with Closure Control, NPS 2-1/2 to NPS 12: Class 125, lever 

and spring.

8. Iron Gate Valves:  Class 125

9. Iron Globe Valves:  Class 125.
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3.6 CONDENSER-WATER VALVE SCHEDULE

A. Pipe NPS 2-1/2 and Larger:

1. Iron Valves, NPS 2-1/2 to NPS 4:  May be provided with threaded ends instead of 

flanged ends.

2. Iron, Single-Flange Butterfly Valves, NPS 2-1/2 to NPS 12: 200 CWP, EPDM seat, 

aluminum-bronze disc.

3. Iron, Single-Flange Butterfly Valves, NPS 14 to NPS 24: 150 CWP, EPDM seat, 

aluminum-bronze disc.

4. Iron, Grooved-End Butterfly Valves: 175 CWP.

5. Iron Swing Check Valves:  Class 125, metal seats.

6. Iron Swing Check Valves with Closure Control, NPS 2-1/2 to NPS 12:  Class 125, lever 

and spring.

7. Iron Gate Valves:  Class 125.

8. Iron Globe Valves, NPS 2-1/2 to NPS 12:  Class 125.

END OF SECTION 230523
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SECTION 230529 - HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT

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. Metal pipe hangers and supports.

2. Trapeze pipe hangers.

1.3 DEFINITIONS

A. MSS: Manufacturers Standardization Society of The Valve and Fittings Industry Inc.

1.4 PERFORMANCE REQUIREMENTS

A. Delegated Design: Design trapeze pipe hangers and equipment supports, including 

comprehensive engineering analysis by a qualified professional engineer, using performance 

requirements and design criteria indicated.

B. Structural Performance: Hangers and supports for HVAC piping and equipment shall withstand 

the effects of gravity loads and stresses within limits and under conditions indicated according 

to ASCE/SEI 7.

1. Design supports for multiple pipes, including pipe stands, capable of supporting 

combined weight of supported systems, system contents, and test water.

2. Design equipment supports capable of supporting combined operating weight of 

supported equipment and connected systems and components.

3. Design seismic-restraint hangers and supports for piping and equipment and obtain 

approval from authorities having jurisdiction.

1.5 ACTION SUBMITTALS

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

B. Shop Drawings: Signed and sealed by a qualified professional engineer. Show fabrication and 

installation details and include calculations for the following; include Product Data for 

components:
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1. Trapeze pipe hangers.

2. Pipe stands.

1.6 INFORMATIONAL SUBMITTALS

A. Welding certificates.

1.7 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.

PART 2 - PRODUCTS

2.1 METAL PIPE HANGERS AND SUPPORTS

A. Carbon-Steel Pipe Hangers and Supports:

1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components.

2. Galvanized Metallic Coatings: Pregalvanized or hot dipped.

3. Nonmetallic Coatings: Plastic coating, jacket, or liner.

4. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion to 

support bearing surface of piping.

5. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel or stainless 

steel.

2.2 TRAPEZE PIPE HANGERS

A. Description: MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from 

structural carbon-steel shapes with MSS SP-58 carbon-steel hanger rods, nuts, saddles, and U-

bolts.

2.3 MISCELLANEOUS MATERIALS

A. Structural Steel: ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black and 

galvanized.

B. Grout: ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and 

nonmetallic grout; suitable for interior and exterior applications.

1. Properties: Nonstaining, noncorrosive, and nongaseous.

2. Design Mix: 5000-psi, 28-day compressive strength.
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PART 3 - EXECUTION

3.1 HANGER AND SUPPORT INSTALLATION

A. Metal Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Install hangers, 

supports, clamps, and attachments as required to properly support piping from the building 

structure.

B. Pipe Stand Installation:

1. Pipe Stand Types except Curb-Mounted Type: Assemble components and mount on 

smooth roof surface. Do not penetrate roof membrane.

2. Curb-Mounted-Type Pipe Stands: Assemble components or fabricate pipe stand and 

mount on permanent, stationary roof curb. 

C. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, 

washers, and other accessories.

D. 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.

E. Install lateral bracing with pipe hangers and supports to prevent swaying.

F. Install building attachments within concrete slabs or attach to structural steel. Install additional 

attachments at concentrated loads, including valves, flanges, and strainers, NPS 2-1/2 and larger 

and at changes in direction of piping. Install concrete inserts before concrete is placed; fasten 

inserts to forms and install reinforcing bars through openings at top of inserts.

G. Load Distribution: Install hangers and supports so that piping live and dead loads and stresses 

from movement will not be transmitted to connected equipment.

H. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and to not exceed 

maximum pipe deflections allowed by ASME B31.9 for building services piping.

I. Insulated Piping:

1. Attach clamps and spacers to piping.

a. Piping Operating above Ambient Air Temperature: Clamp may project through 

insulation.

b. Piping Operating below Ambient Air Temperature: Use thermal-hanger shield 

insert with clamp sized to match OD of insert.

c. Do not exceed pipe stress limits allowed by ASME B31.9 for building services 

piping.

2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is 

indicated. Fill interior voids with insulation that matches adjoining insulation.
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a. Option: Thermal-hanger shield inserts may be used. Include steel weight-

distribution plate for pipe NPS 4 and larger if pipe is installed on rollers.

3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier. Shields 

shall span an arc of 180 degrees.

a. Option: Thermal-hanger shield inserts may be used. Include steel weight-

distribution plate for pipe NPS 4 and larger if pipe is installed on rollers.

4. Shield Dimensions for Pipe: Not less than the following:

a. NPS 1/4 to NPS 3-1/2: 12 inches long and 0.048 inch thick.

b. NPS 4: 12 inches long and 0.06 inch thick.

c. NPS 5 and NPS 6: 18 inches long and 0.06 inch thick.

d. NPS 8 to NPS 14: 24 inches long and 0.075 inch thick.

e. NPS 16 to NPS 24:  24 inches long and 0.105 inch thick.

5. Pipes NPS 8 and Larger: Include wood or reinforced calcium-silicate-insulation inserts of 

length at least as long as protective shield.

6. Thermal-Hanger Shields: Install with insulation same thickness as piping insulation.

3.2 EQUIPMENT SUPPORTS

A. Fabricate structural-steel stands to suspend equipment from structure overhead or to support 

equipment above floor.

B. Grouting: Place grout under supports for equipment and make bearing surface smooth.

C. Provide lateral bracing, to prevent swaying, for equipment supports.

3.3 METAL FABRICATIONS

A. Fit exposed connections together to form hairline joints. Field weld connections that cannot be 

shop welded because of shipping size limitations.

B. Field Welding: Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding; 

appearance and quality of welds; and methods used in correcting welding work; and with the 

following:

1. Use materials and methods that minimize distortion and develop strength and corrosion 

resistance of base metals.

2. Obtain fusion without undercut or overlap.

3. Remove welding flux immediately.

4. Finish welds at exposed connections so no roughness shows after finishing and so 

contours of welded surfaces match adjacent contours.
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3.4 ADJUSTING

A. Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve 

indicated slope of pipe.

B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches

3.5 PAINTING

A. Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately 

after erecting hangers and supports. Use same materials as used for shop painting. Comply with 

SSPC-PA 1 requirements for touching up field-painted surfaces.

1. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 mils.

B. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply 

galvanizing-repair paint to comply with ASTM A 780.

3.6 HANGER AND SUPPORT SCHEDULE

A. Specific hanger and support requirements are in Sections specifying piping systems and 

equipment.

B. Comply with MSS SP-69 for pipe-hanger selections and applications that are not specified in 

piping system Sections.

C. Use hangers and supports with galvanized metallic coatings for piping and equipment that will 

not have field-applied finish.

D. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in 

direct contact with copper tubing.

E. Use carbon-steel supports and metal framing systems and attachments for general service 

applications.

F. Use stainless-steel pipe hangers and stainless-steel or corrosion-resistant attachments for hostile 

environment applications.

G. Use copper-plated pipe hangers and copper or stainless-steel attachments for copper piping and 

tubing.

H. Use padded hangers for piping that is subject to scratching.

I. Use thermal-hanger shield inserts for insulated piping and tubing.

J. Horizontal-Piping Hangers and Supports:  Unless otherwise indicated and except as specified in 

piping system Sections, install the following types:

1. Adjustable, Steel Clevis Hangers (MSS Type 1):  For suspension of noninsulated or 

insulated, stationary pipes NPS 1/2 to NPS 30.
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2. Yoke-Type Pipe Clamps (MSS Type 2):  For suspension of up to 1050 deg F, pipes 

NPS 4 to NPS 24, requiring up to 4 inches of insulation.

3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3):  For suspension of 

pipes NPS 3/4 to NPS 36, requiring clamp flexibility and up to 4 inches of insulation.

4. Adjustable, Steel Band Hangers (MSS Type 7):  For suspension of noninsulated, 

stationary pipes NPS 1/2 to NPS 8.

5. U-Bolts (MSS Type 24):  For support of heavy pipes NPS 1/2 to NPS 30.

6. Pipe Saddle Supports (MSS Type 36):  For support of pipes NPS 4 to NPS 36, with steel-

pipe base stanchion support and cast-iron floor flange or carbon-steel plate.

7. Pipe Stanchion Saddles (MSS Type 37):  For support of pipes NPS 4 to NPS 36, with 

steel-pipe base stanchion support and cast-iron floor flange or carbon-steel plate, and 

with U-bolt to retain pipe.

8. Single-Pipe Rolls (MSS Type 41):  For suspension of pipes NPS 1 to NPS 30, from two 

rods if longitudinal movement caused by expansion and contraction might occur.

9. Complete Pipe Rolls (MSS Type 44):  For support of pipes NPS 2 to NPS 42 if 

longitudinal movement caused by expansion and contraction might occur but vertical 

adjustment is not necessary.

K. Vertical-Piping Clamps:  Unless otherwise indicated and except as specified in piping system 

Sections, install the following types:

1. Extension Pipe or Riser Clamps (MSS Type 8):  For support of pipe risers NPS 3/4 to 

NPS 24.

2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42):  For support of pipe risers NPS 3/4 

to NPS 24 if longer ends are required for riser clamps.

L. Hanger-Rod Attachments:  Unless otherwise indicated and except as specified in piping system 

Sections, install the following types:

1. Steel Turnbuckles (MSS Type 13):  For adjustment up to 6 inches for heavy loads.

2. Steel Clevises (MSS Type 14):  For 120 to 450 deg F piping installations.

M. Building Attachments:  Unless otherwise indicated and except as specified in piping system 

Sections, install the following types:

1. Steel or Malleable Concrete Inserts (MSS Type 18):  For upper attachment to suspend 

pipe hangers from concrete ceiling.

2. Top-Beam C-Clamps (MSS Type 19):  For use under roof installations with bar-joist 

construction, to attach to top flange of structural shape.

3. Side-Beam or Channel Clamps (MSS Type 20):  For attaching to bottom flange of beams, 

channels, or angles.

4. Center-Beam Clamps (MSS Type 21):  For attaching to center of bottom flange of beams.

5. Welded Beam Attachments (MSS Type 22):  For attaching to bottom of beams if loads 

are considerable and rod sizes are large.

6. C-Clamps (MSS Type 23):  For structural shapes.

7. Welded-Steel Brackets:  For support of pipes from below, or for suspending from above 

by using clip and rod.  Use one of the following for indicated loads:

a. Light (MSS Type 31):  750 lb.

b. Medium (MSS Type 32):  1500 lb.

c. Heavy (MSS Type 33):  3000 lb.

8. Side-Beam Brackets (MSS Type 34):  For sides of steel or wooden beams.

9. Plate Lugs (MSS Type 57):  For attaching to steel beams if flexibility at beam is required.
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N. Saddles and Shields:  Unless otherwise indicated and except as specified in piping system 

Sections, install the following types:

1. Steel-Pipe-Covering Protection Saddles (MSS Type 39):  To fill interior voids with 

insulation that matches adjoining insulation.

2. Protection Shields (MSS Type 40):  Of length recommended in writing by manufacturer 

to prevent crushing insulation.

3. Thermal-Hanger Shield Inserts:  For supporting insulated pipe.

O. Spring Hangers and Supports:  Unless otherwise indicated and except as specified in piping 

system Sections, install the following types:

1. Spring Cushions (MSS Type 48):  For light loads if vertical movement does not exceed 

1-1/4 inches.

2. Spring-Cushion Roll Hangers (MSS Type 49):  For equipping Type 41, roll hanger with 

springs.

3. Variable-Spring Base Supports (MSS Type 52):  Preset to indicated load and limit 

variability factor to 25 percent to allow expansion and contraction of piping system from 

base support.

P. Comply with MSS SP-69 for trapeze pipe-hanger selections and applications that are not 

specified in piping system Sections.

Q. Use powder-actuated fasteners or mechanical-expansion anchors instead of building 

attachments where required in concrete construction.

END OF SECTION 230529
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SECTION 230719 - HVAC PIPING INSULATION

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 insulating the following HVAC piping systems:

1. Chilled-water piping, indoors and outdoors.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product indicated. Include thermal conductivity, water-vapor 

permeance thickness, and jackets (both factory and field applied if any).

B. Submittals:

1. Product Data: For adhesives and sealants, documentation including printed statement of 

VOC content.

2. Laboratory Test Reports: For adhesives and sealants, documentation indicating that 

products 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."

C. Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.

1. Detail application of protective shields, saddles, and inserts at hangers for each type of 

insulation and hanger.

2. Detail insulation application at pipe expansion joints for each type of insulation.

3. Detail insulation application at elbows, fittings, flanges, valves, and specialties for each 

type of insulation.

4. Detail removable insulation at piping specialties.

5. Detail application of field-applied jackets.

6. Detail application at linkages of control devices.

1.4 INFORMATIONAL SUBMITTALS

A. Qualification Data: For qualified Installer.

B. Material Test Reports: From a qualified testing agency acceptable to authorities having 

jurisdiction indicating, interpreting, and certifying test results for compliance of insulation 



Orange County Convention Center 100% Construction Documents

Chilled Water Production Plant Pipe Sampling  July 20, 2018

HVAC PIPING INSULATION 230719 - 2

materials, sealers, attachments, cements, and jackets, with requirements indicated. Include dates 

of tests and test methods employed.

1.5 QUALITY ASSURANCE

A. Surface-Burning Characteristics: For insulation and related materials, as determined by testing 

identical products according to ASTM E 84, by a testing and inspecting agency acceptable to 

authorities having jurisdiction. Factory label insulation and jacket materials and adhesive, 

mastic, tapes, and cement material containers, with appropriate markings of applicable testing 

agency.

1. Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-developed 

index of 50 or less.

2. Insulation Installed Outdoors: Flame-spread index of 75 or less, and smoke-developed 

index of 150 or less.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Packaging: Insulation material containers shall be marked by manufacturer with appropriate 

ASTM standard designation, type and grade, and maximum use temperature.

1.7 COORDINATION

A. Coordinate sizes and locations of supports, hangers, and insulation shields specified in 

Section 230529 "Hangers and Supports for HVAC Piping and Equipment."

B. Coordinate clearance requirements with piping Installer for piping insulation application. 

Before preparing piping Shop Drawings, establish and maintain clearance requirements for 

installation of insulation and field-applied jackets and finishes and for space required for 

maintenance.

1.8 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.
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PART 2 - PRODUCTS

2.1 INSULATION MATERIALS

A. Comply with requirements in "Piping Insulation Schedule, General," "Indoor Piping Insulation 

Schedule" and "Outdoor, Aboveground Piping Insulation Schedule" articles for where 

insulating materials shall be applied.

B. Products shall not contain asbestos, lead, mercury, or mercury compounds.

C. Products that come in contact with stainless steel shall have a leachable chloride content of less 

than 50 ppm when tested according to ASTM C 871.

D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable 

according to ASTM C 795.

E. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing 

process.

F. Cellular Glass: Inorganic, incombustible, foamed or cellulated glass with annealed, rigid, 

hermetically sealed cells. Factory-applied jacket requirements are specified in "Factory-Applied 

Jackets" Article.

1. Block Insulation: ASTM C 552, Type I.

2. Special-Shaped Insulation: ASTM C 552, Type III.

3. Board Insulation: ASTM C 552, Type IV.

4. Preformed Pipe Insulation with Factory-Applied ASJ-SSL: Comply with ASTM C 552, 

Type II, Class 2.

5. Factory fabricate shapes according to ASTM C 450 and ASTM C 585.

2.2 ADHESIVES

A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding 

insulation to itself and to surfaces to be insulated unless otherwise indicated.

B. Cellular-Glass Adhesive: Two-component, thermosetting urethane adhesive containing no 

flammable solvents, with a service temperature range of minus 100 to plus 200 deg F.

1. For indoor applications, adhesive shall have a VOC content of 50 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24).

2. Adhesive 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."

C. ASJ Adhesive: Comply with MIL-A-3316C, Class 2, Grade A for bonding insulation jacket lap 

seams and joints.

1. For indoor applications, adhesive shall have a VOC content of 50 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24).
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2. Adhesive 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."

2.3 SEALANTS

A. Joint Sealants:

1. Joint Sealants for Cellular-Glass Products: Subject to compliance with requirements, 

available products that may be incorporated into the Work include, but are not limited to, 

the following:

2. Materials shall be compatible with insulation materials, jackets, and substrates.

3. Permanently flexible, elastomeric sealant.

4. Service Temperature Range: Minus 100 to plus 300 deg F.

5. Color: White or gray.

6. For indoor applications, sealants shall have a VOC content of 420 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24).

7. Sealants 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."

B. Metal Jacket Flashing Sealants:

1. Materials shall be compatible with insulation materials, jackets, and substrates.

2. Fire- and water-resistant, flexible, elastomeric sealant.

3. Service Temperature Range: Minus 40 to plus 250 deg F.

4. Color: Aluminum.

5. For indoor applications, sealants shall have a VOC content of 420 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24).

6. Sealants 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."

C. ASJ Flashing Sealants:

1. Materials shall be compatible with insulation materials, jackets, and substrates.

2. Fire- and water-resistant, flexible, elastomeric sealant.

3. Service Temperature Range: Minus 40 to plus 250 deg F

4. Color: White.

5. For indoor applications, sealants shall have a VOC content of 420 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24).

6. Sealants 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."

2.4 FACTORY-APPLIED JACKETS

A. Insulation system schedules indicate factory-applied jackets on various applications. When 

factory-applied jackets are indicated, comply with the following:
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1. ASJ-SSL: ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a 

removable protective strip; complying with ASTM C 1136, Type I.

2.5 TAPES

A. ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, 

complying with ASTM C 1136.

1. Width: 3 inches

2. Thickness: 11.5 mils

3. Adhesion: 90 ounces force/inch in width.

4. Elongation: 2 percent.

5. Tensile Strength: 40 lbf/inch in width.

6. ASJ Tape Disks and Squares: Precut disks or squares of ASJ tape.

2.6 SECUREMENTS

A. Bands:

1. Stainless Steel: ASTM A 167 or ASTM A 240/A 240M, Type 304; 0.015 inch thick, 3/4 

inch wide with wing seal or closed seal.

2. Aluminum: ASTM B 209 Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020 inch 

thick, 3/4 inch wide with wing seal or closed seal.

B. Staples: Outward-clinching insulation staples, nominal 3/4-inch-wide, stainless steel or monel.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates and conditions for compliance with requirements for installation tolerances 

and other conditions affecting performance of insulation application.

1. Verify that systems to be insulated have been tested and are free of defects.

2. Verify that surfaces to be insulated are clean and dry.

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

3.2 PREPARATION

A. Surface Preparation: Clean and dry surfaces to receive insulation. Remove materials that will 

adversely affect insulation application.

3.3 GENERAL INSTALLATION REQUIREMENTS

A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; 

free of voids throughout the length of piping including fittings, valves, and specialties.
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B. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required 

for each item of pipe system as specified in insulation system schedules.

C. Install accessories compatible with insulation materials and suitable for the service. Install 

accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or 

dry state.

D. Install insulation with longitudinal seams at top and bottom of horizontal runs.

E. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.

F. Keep insulation materials dry during application and finishing.

G. Install insulation with tight longitudinal seams and end joints. Bond seams and joints with 

adhesive recommended by insulation material manufacturer.

H. Install insulation with least number of joints practical.

I. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, 

supports, anchors, and other projections with vapor-barrier mastic.

1. Install insulation continuously through hangers and around anchor attachments.

2. For insulation application where vapor barriers are indicated, extend insulation on anchor 

legs from point of attachment to supported item to point of attachment to structure. Taper 

and seal ends at attachment to structure with vapor-barrier mastic.

3. Install insert materials and install insulation to tightly join the insert. Seal insulation to 

insulation inserts with adhesive or sealing compound recommended by insulation 

material manufacturer.

4. Cover inserts with jacket material matching adjacent pipe insulation. Install shields over 

jacket, arranged to protect jacket from tear or puncture by hanger, support, and shield.

J. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet 

and dry film thicknesses.

K. Install insulation with factory-applied jackets as follows:

1. Draw jacket tight and smooth.

2. Cover circumferential joints with 3-inch-wide strips, of same material as insulation 

jacket. Secure strips with adhesive and outward clinching staples along both edges of 

strip, spaced 4 inches o.c.

3. Overlap jacket longitudinal seams at least 1-1/2 inches. Install 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. For below-ambient services, apply vapor-barrier mastic over staples.

4. Cover joints and seams with tape, according to insulation material manufacturer's written 

instructions, to maintain vapor seal.

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at 

ends adjacent to pipe flanges and fittings.
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L. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal 

thickness.

M. Finish installation with systems at operating conditions. Repair joint separations and cracking 

due to thermal movement.

N. Repair damaged insulation facings by applying same facing material over damaged areas. 

Extend patches at least 4 inches beyond damaged areas. Adhere, staple, and seal patches similar 

to butt joints.

3.4 PENETRATIONS

A. Insulation Installation at Roof Penetrations: Install insulation continuously through roof 

penetrations.

1. Seal penetrations with flashing sealant.

2. For applications requiring only indoor insulation, terminate insulation above roof surface 

and seal with joint sealant. For applications requiring indoor and outdoor insulation, 

install insulation for outdoor applications tightly joined to indoor insulation ends. Seal 

joint with joint sealant.

3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches below top of 

roof flashing.

4. Seal jacket to roof flashing with flashing sealant.

3.5 GENERAL PIPE INSULATION INSTALLATION

A. Requirements in this article generally apply to all insulation materials except where more 

specific requirements are specified in various pipe insulation material installation articles.

B. Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions:

1. Install insulation over fittings, valves, strainers, flanges, unions, and other specialties with 

continuous thermal and vapor-retarder integrity unless otherwise indicated.

2. Insulate pipe elbows using preformed fitting insulation or mitered fittings made from 

same material and density as adjacent pipe insulation. Each piece shall be butted tightly 

against adjoining piece and bonded with adhesive. Fill joints, seams, voids, and irregular 

surfaces with insulating cement finished to a smooth, hard, and uniform contour that is 

uniform with adjoining pipe insulation.

3. Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of same 

material and thickness as used for adjacent pipe. Cut sectional pipe insulation to fit. Butt 

each section closely to the next and hold in place with tie wire. Bond pieces with 

adhesive.

4. Insulate valves using preformed fitting insulation or sectional pipe insulation of same 

material, density, and thickness as used for adjacent pipe. Overlap adjoining pipe 

insulation by not less than two times the thickness of pipe insulation, or one pipe 

diameter, whichever is thicker. For valves, insulate up to and including the bonnets, valve 

stuffing-box studs, bolts, and nuts. Fill joints, seams, and irregular surfaces with 

insulating cement.
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5. Insulate strainers using preformed fitting insulation or sectional pipe insulation of same 

material, density, and thickness as used for adjacent pipe. Overlap adjoining pipe 

insulation by not less than two times the thickness of pipe insulation, or one pipe 

diameter, whichever is thicker. Fill joints, seams, and irregular surfaces with insulating 

cement. Insulate strainers so strainer basket flange or plug can be easily removed and 

replaced without damaging the insulation and jacket. Provide a removable reusable 

insulation cover. For below-ambient services, provide a design that maintains vapor 

barrier.

6. Insulate flanges and unions using a section of oversized preformed pipe insulation. 

Overlap adjoining pipe insulation by not less than two times the thickness of pipe 

insulation, or one pipe diameter, whichever is thicker.

7. Cover segmented insulated surfaces with a layer of finishing cement and coat with a 

mastic. Install vapor-barrier mastic for below-ambient services and a breather mastic for 

above-ambient services. Reinforce the mastic with fabric-reinforcing mesh. Trowel the 

mastic to a smooth and well-shaped contour.

8. For services not specified to receive a field-applied jacket except for flexible elastomeric 

and polyolefin, install fitted PVC cover over elbows, tees, strainers, valves, flanges, and 

unions. Terminate ends with PVC end caps. Tape PVC covers to adjoining insulation 

facing using PVC tape.

9. Stencil or label the outside insulation jacket of each union with the word "union." Match 

size and color of pipe labels.

C. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps, 

test connections, flow meters, sensors, switches, and transmitters on insulated pipes. Shape 

insulation at these connections by tapering it to and around the connection with insulating 

cement and finish with finishing cement, mastic, and flashing sealant.

D. Install removable insulation covers at locations indicated. Installation shall conform to the 

following:

1. Make removable flange and union insulation from sectional pipe insulation of same 

thickness as that on adjoining pipe. Install same insulation jacket as adjoining pipe 

insulation.

2. When flange and union covers are made from sectional pipe insulation, extend insulation 

from flanges or union long at least two times the insulation thickness over adjacent pipe 

insulation on each side of flange or union. Secure flange cover in place with stainless-

steel or aluminum bands. Select band material compatible with insulation and jacket.

3. Construct removable valve insulation covers in same manner as for flanges, except divide 

the two-part section on the vertical center line of valve body.

4. When covers are made from block insulation, make two halves, each consisting of 

mitered blocks wired to stainless-steel fabric. Secure this wire frame, with its attached 

insulation, to flanges with tie wire. Extend insulation at least 2 inches over adjacent pipe 

insulation on each side of valve. Fill space between flange or union cover and pipe 

insulation with insulating cement. Finish cover assembly with insulating cement applied 

in two coats. After first coat is dry, apply and trowel second coat to a smooth finish.

5. Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed 

surfaces with a metal jacket.
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3.6 INSTALLATION OF CELLULAR-GLASS INSULATION

A. Insulation Installation on Straight Pipes and Tubes:

1. Secure each layer of insulation to pipe with wire or bands and tighten bands without 

deforming insulation materials.

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions 

with vapor-barrier mastic and joint sealant.

3. For insulation with factory-applied jackets on above-ambient services, secure laps with 

outward-clinched staples at 6 inches o.c.

4. For insulation with factory-applied jackets on below-ambient services, do not staple 

longitudinal tabs. Instead, secure tabs with additional adhesive as recommended by 

insulation material manufacturer and seal with vapor-barrier mastic and flashing sealant.

B. Insulation Installation on Pipe Flanges:

1. Install preformed pipe insulation to outer diameter of pipe flange.

2. Make width of insulation section same as overall width of flange and bolts, plus twice the 

thickness of pipe insulation.

3. Fill voids between inner circumference of flange insulation and outer circumference of 

adjacent straight pipe segments with cut sections of cellular-glass block insulation of 

same thickness as pipe insulation.

4. Install jacket material with manufacturer's recommended adhesive, overlap seams at least 

1 inch, and seal joints with flashing sealant.

C. Insulation Installation on Pipe Fittings and Elbows:

1. Install preformed sections of same material as straight segments of pipe insulation when 

available. Secure according to manufacturer's written instructions.

2. When preformed sections of insulation are not available, install mitered sections of 

cellular-glass insulation. Secure insulation materials with bands.

D. Insulation Installation on Valves and Pipe Specialties:

1. Install preformed sections of cellular-glass insulation to valve body.

2. Arrange insulation to permit access to packing and to allow valve operation without 

disturbing insulation.

3. Install insulation to flanges as specified for flange insulation application.

3.7 FIELD-APPLIED JACKET INSTALLATION

A. Where metal jackets are indicated, install with 2-inch overlap at longitudinal seams and end 

joints. Overlap longitudinal seams arranged to shed water. Seal end joints with weatherproof 

sealant recommended by insulation manufacturer. Secure jacket with stainless-steel bands 12 

inches o.c. and at end joints.

3.8 FINISHES

A. Pipe Insulation with ASJ: Paint jacket with paint system identified below. 
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B. Do not field paint aluminum or stainless-steel jackets.

3.9 FIELD QUALITY CONTROL

A. Testing Agency: Owner may engage a qualified testing agency to perform tests and inspections.

B. Tests and Inspections:

1. Inspect pipe, fittings, strainers, and valves, randomly selected by Engineer, by removing 

field-applied jacket and insulation in layers in reverse order of their installation. Extent of 

inspection shall be limited to three locations of straight pipe, three locations of threaded 

fittings, three locations of threaded valves, and three  locations of flanged valves for each 

pipe service defined in the "Piping Insulation Schedule, General" Article.

C. All insulation applications will be considered defective Work if sample inspection reveals 

noncompliance with requirements.

3.10 PIPING INSULATION SCHEDULE, GENERAL

A. Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for 

each piping system and pipe size range. If more than one material is listed for a piping system, 

selection from materials listed is Contractor's option.

3.11 INDOOR PIPING INSULATION SCHEDULE

A. Chilled Water above 40 Deg F:  Insulation shall be one of the following:

1. Cellular Glass: 2 inches thick.

2. Mineral-Fiber, Preformed Pipe, Type I:  2 inches thick.

3.12 OUTDOOR, ABOVEGROUND PIPING INSULATION SCHEDULE

A. Chilled Water and Brine:  Insulation shall be one of the following:

1. Cellular Glass:  3 inches thick.

2. Mineral-Fiber, Preformed Pipe Insulation, Type I:  3 inches thick.

3.13 INDOOR, FIELD-APPLIED JACKET SCHEDULE

A. Install jacket over insulation material.  For insulation with factory-applied jacket, install the 

field-applied jacket over the factory-applied jacket.

B. If more than one material is listed, selection from materials listed is Contractor's option.

C. Piping, Exposed:

1. Aluminum, Smooth or Corrugated: 0.032 inch thick.
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3.14 OUTDOOR, FIELD-APPLIED JACKET SCHEDULE

A. Install jacket over insulation material.  For insulation with factory-applied jacket, install the 

field-applied jacket over the factory-applied jacket.

B. If more than one material is listed, selection from materials listed is Contractor's option.

C. Piping, Concealed: 

1. PVC:  30 mils thick.

2. Aluminum, Smooth:  0.024 inch thick.

D. Piping, Exposed:

1. PVC:  40 mils thick.

END OF SECTION 230719
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SECTION 232113 - 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 pipe and fitting materials and joining methods for the following:

1. Chilled-water piping.

2. Condenser-water piping.

1.3 INFORMATIONAL SUBMITTALS

A. Welding certificates.

B. Field quality-control reports.

1.4 QUALITY ASSURANCE

A. Steel Support Welding: Qualify procedures and personnel according to AWS D1.1/D1.1M, 

"Structural Welding Code - Steel."

B. Pipe Welding: Qualify procedures and operators according to ASME Boiler and Pressure Vessel 

Code: Section IX.

1. Comply with ASME B31.9, "Building Services Piping," for materials, products, and 

installation.

2. Certify that each welder has passed AWS qualification tests for welding processes 

involved and that certification is current.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Hydronic piping components and installation shall be capable of withstanding the following 

minimum working pressure and temperature unless otherwise indicated:

1. Chilled-Water Piping: 150 psig at 150 deg F.

2. Condenser-Water Piping:  150 psig at 150 deg F.
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2.2 COPPER TUBE AND FITTINGS

A. Drawn-Temper Copper Tubing: ASTM B 88, Type L.

2.3 STEEL PIPE AND FITTINGS

A. Steel Pipe: ASTM A 53/A 53M, black steel with plain ends; welded and seamless, Grade B, and 

wall thickness as indicated in "Piping Applications" Article.

B. Cast-Iron Threaded Fittings: ASME B16.4; Classes 125 and 250 as indicated in "Piping 

Applications" Article.

C. Malleable-Iron Threaded Fittings: ASME B16.3, Classes 150 and 300 as indicated in "Piping 

Applications" Article.

D. Malleable-Iron Unions: ASME B16.39; Classes 150, 250, and 300 as indicated in "Piping 

Applications" Article.

E. Cast-Iron Pipe Flanges and Flanged Fittings: ASME B16.1, Classes 25, 125, and 250; raised 

ground face, and bolt holes spot faced as indicated in "Piping Applications" Article.

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. Grooved Mechanical-Joint Fittings and Couplings:

1. Joint Fittings: ASTM A 536, Grade 65-45-12 ductile iron; ASTM A 47/A 47M, 

Grade 32510 malleable iron; ASTM A 53/A 53M, Type F, E, or S, Grade B fabricated 

steel; or ASTM A 106/A 106M, Grade B steel fittings with grooves or shoulders 

constructed to accept grooved-end couplings; with nuts, bolts, locking pin, locking 

toggle, or lugs to secure grooved pipe and fittings.

2. Couplings: Ductile- or malleable-iron housing and EPDM gasket of central cavity 

pressure-responsive design; with nuts, bolts, locking pin, locking toggle, or lugs to secure 

grooved pipe and fittings.

I. Steel Pipe Nipples: ASTM A 733, made of same materials and wall thicknesses as pipe in 

which they are installed.

2.4 JOINING MATERIALS

A. Pipe-Flange Gasket Materials: Suitable for chemical and thermal conditions of piping system 

contents.
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1. ASME B16.21, nonmetallic, flat, asbestos free, 1/8-inch maximum thickness unless 

otherwise 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. Solder Filler Metals: ASTM B 32, lead-free alloys. Include water-flushable flux according to 

ASTM B 813.

D. Brazing Filler Metals: AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for joining 

copper with copper; or BAg-1, silver alloy for joining copper with bronze or steel.

E. Welding Filler Metals: Comply with AWS D10.12M/D10.12 for welding materials appropriate 

for wall thickness and chemical analysis of steel pipe being welded.

2.5 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. Description:

a. Standard: ASSE 1079.

b. Pressure Rating: 150 psig.

c. End Connections: Solder-joint copper alloy and threaded ferrous.

C. Dielectric Flanges:

1. Description:

a. Standard: ASSE 1079.

b. Factory-fabricated, bolted, companion-flange assembly.

c. Pressure Rating: 150 psig.

d. End Connections: Solder-joint copper alloy and threaded ferrous; threaded solder-

joint copper alloy and threaded ferrous.

D. Dielectric-Flange Insulating Kits:

1. Description:

a. Nonconducting 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.
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PART 3 - EXECUTION

3.1 PIPING APPLICATIONS

A. Chilled-water piping, aboveground, NPS 2 and smaller, shall be any of the following:

1. Type L, drawn-temper copper tubing, wrought-copper fittings, and brazed joints.

2. Schedule 40 steel pipe; Class 150, malleable-iron fittings; cast-iron flanges and flange 

fittings; and threaded joints.

B. Chilled-water piping, aboveground, NPS 2-1/2 and larger, shall be any of the following:

1. Type L, drawn-temper copper tubing, wrought-copper fittings, and brazed joints.

2. Schedule 40 steel pipe, wrought-steel fittings and wrought-cast or forged-steel flanges 

and flange fittings, and welded and flanged joints.

3. Schedule 40 steel pipe; grooved, mechanical joint coupling and fittings; and grooved, 

mechanical joints.

C. Condenser-water piping, aboveground, NPS 2 and smaller, shall be any of the following:

1. Type L, drawn-temper copper tubing, wrought-copper fittings, and brazed joints.

2. Schedule 40 steel pipe; Class 125, cast-iron fittings; cast-iron flanges and flange fittings; 

and threaded joints.

D. Condenser-water piping, aboveground, NPS 2-1/2 and larger, shall be any of the following:

1. Type L, drawn-temper copper tubing, wrought-copper fittings, and brazed joints.

2. Schedule 40 steel pipe, wrought-steel fittings and wrought-cast or forged-steel flanges 

and flange fittings, and welded and flanged joints.

3. Schedule 40 steel pipe; grooved, mechanical joint coupling and fittings; and grooved, 

mechanical joints.

3.2 PIPING INSTALLATIONS

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping 

systems. 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 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.
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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.

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 230523 "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 shutoff valve immediately upstream of each dielectric fitting.

T. Identifying piping to match existing identification.

3.3 DIELECTRIC FITTING INSTALLATION

A. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing.

B. Dielectric Fittings for NPS 2 and Smaller: Use dielectric unions.

C. Dielectric Fittings for NPS 2-1/2 and larger: Use dielectric flange kits.

3.4 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. 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/A5.8M.
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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. Grooved Joints: Assemble joints with coupling and gasket, lubricant, and bolts. Cut or roll 

grooves in ends of pipe based on pipe and coupling manufacturer's written instructions for pipe 

wall thickness. Use grooved-end fittings and rigid, grooved-end-pipe couplings.

3.5 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. Comply 

with requirements in Section 230519 "Meters and Gages for HVAC Piping."

3.6 FIELD QUALITY CONTROL

A. Prepare hydronic piping according to ASME B31.9 and as follows:

1. Leave joints, including welds, uninsulated 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:
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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 the "SE" value in Appendix A in ASME B31.9, "Building 

Services Piping."

5. After hydrostatic test pressure has been applied for at least 10 minutes, examine piping, 

joints, and connections for leakage. Eliminate leaks by tightening, repairing, or replacing 

components, and repeat hydrostatic test until there are no leaks.

6. Prepare written report of testing.

C. Perform the following before operating the system:

1. Open manual valves fully.

2. 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).

3. Set temperature controls so all coils are calling for full flow.

END OF SECTION 232113
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SECTION 232116 - HYDRONIC PIPING SPECIALTIES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions apply to this Section.

1.2 SUMMARY

A. Section includes special-duty valves and specialties for the following:

1. Chilled-water piping.

2. Air-vent piping.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of the following:

1. Valves: Include flow and pressure drop curves based on manufacturer's testing for 

calibrated-orifice balancing valves and automatic flow-control valves.

2. Air-control devices.

3. Hydronic specialties.

1.4 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For air-control devices, hydronic specialties, and special-duty 

valves to include in emergency, operation, and maintenance manuals.

1.5 QUALITY ASSURANCE

A. Pipe Welding: Qualify procedures and operators according to ASME Boiler and Pressure Vessel 

Code: Section IX.

1. 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.
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PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Hydronic piping components and installation shall be capable of withstanding the following 

minimum working pressure and temperature unless otherwise indicated:

1. Chilled-Water Piping: 150 psig  at 150 deg F.

2. Air-Vent Piping: 150 deg F.

2.2 VALVES

A. Bronze, Calibrated-Orifice, Balancing Valves:

1. Body: Bronze, ball or plug type with calibrated orifice or venturi.

2. Ball: Brass or stainless steel.

3. Plug: Resin.

4. Seat: PTFE.

5. End Connections: Threaded or socket.

6. Pressure Gage Connections: Integral seals for portable differential pressure meter.

7. Handle Style: Lever, with memory stop to retain set position.

8. CWP Rating: Minimum 125 psig.

9. Maximum Operating Temperature: 250 deg F.

B. Cast-Iron or Steel, Calibrated-Orifice, Balancing Valves:

1. Body: Cast-iron or steel body, ball, plug, or globe pattern with calibrated orifice or 

venturi.

2. Ball: Brass or stainless steel.

3. Stem Seals: EPDM O-rings.

4. Disc: Glass and carbon-filled PTFE.

5. Seat: PTFE.

6. End Connections: Flanged or grooved.

7. Pressure Gage Connections: Integral seals for portable differential pressure meter.

8. Handle Style: Lever, with memory stop to retain set position.

9. CWP Rating: Minimum 125 psig.

10. Maximum Operating Temperature: 250 deg F.

C. Automatic Flow-Control Valves:

1. Body: Brass or ferrous metal.

2. Piston and Spring Assembly: Stainless steel, tamper proof, self-cleaning, and removable.

3. Combination Assemblies: Include bronze or brass-alloy ball valve.

4. Identification Tag: Marked with zone identification, valve number, and flow rate.

5. Size: Same as pipe in which installed.

6. Performance: Maintain constant flow, plus or minus 5 percent over system pressure 

fluctuations.

7. Minimum CWP Rating: 175 psig.

8. Maximum Operating Temperature: 200 deg F.
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2.3 AIR-CONTROL DEVICES

A. Manual Air Vents:

1. Internal Parts: Nonferrous.

2. Operator: Screwdriver or thumbscrew.

3. Inlet Connection: NPS 1/2 (DN 15).

4. Discharge Connection: NPS 1/8 (DN 6).

5. CWP Rating: 150 psig (1035 kPa).

6. Maximum Operating Temperature: 225 deg F (107 deg C).

PART 3 - EXECUTION

3.1 VALVE APPLICATIONS

A. Install shutoff-duty valves at each branch connection to supply mains and at supply connection 

to each piece of equipment.

B. Install calibrated-orifice, balancing valves in the return pipe of cooling terminal.

3.2 HYDRONIC SPECIALTIES INSTALLATION

A. Install manual air vents at high points in piping, at heat-transfer coils, and elsewhere as required 

for system air venting.

END OF SECTION 232116
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