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SECTION 01 23 00 
ALTERNATES 

PART 1 - GENERAL  

1.01 RELATED DOCUMENTS  

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

1.02 DEFINITIONS  

A. Alternate:  An amount proposed by bidders and stated on the Bid Form for 
certain work defined in the bidding requirements that may be added to or 
deducted from the base bid amount if Owner decides to accept a 
corresponding change either in the amount of construction to be completed 
or in the products, materials, equipment, systems, or installation methods 
described in the Contract Documents.   

1. Alternates described in this Section are part of the Work only if 
enumerated in the Agreement.   

2. The cost or credit for each alternate is the net addition to or 
deduction from the Contract Sum to incorporate alternate into the 
Work.  No other adjustments are made to the Contract Sum.  

1.03 PROCEDURES  

A. Coordination:  Revise or adjust affected adjacent work as necessary to 
completely integrate work of the alternate into Project.   

1. Include as part of each alternate, miscellaneous devices, accessory 
objects, and similar items incidental to or required for a complete 
installation whether or not indicated as part of alternate.  

B. Notification:  Immediately following award of the Contract, notify each party 
involved, in writing, of the status of each alternate.  Indicate if alternates 
have been accepted, rejected, or deferred for later consideration.  Include a 
complete description of negotiated revisions to alternates.  

C. Execute accepted alternates under the same conditions as other work of 
the Contract.  

PART 2 - PRODUCTS (Not Used)  

PART 3 - EXECUTION  

3.01 SCHEDULE OF ALTERNATES  

A. Alternate No. 1:  Upgrade Temperature Control Controllers, new sensors, 
devices, new boiler isolation valves and replace VAV control valves. 

 
END OF SECTION 
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SECTION 01 25 00  
SUBSTITUTION PROCEDURES  

 
PART 1 - GENERAL  

1.01 RELATED DOCUMENTS  

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

1.02 SUMMARY 

A. Section includes administrative and procedural requirements for 
substitutions.  

B. Related Requirements:  1. Section 002600 "Procurement Substitution 
Procedures" for requirements for substitution requests prior to award of 
Contract.  

1.03 DEFINITIONS  

A. Substitutions: Changes in products, materials, equipment, and 
methods of construction from those required by the Contract 
Documents.   

1. Substitutions for Cause: Changes proposed by Contractor that 
are required due to changed Project conditions, such as 
unavailability of product, regulatory changes, or unavailability 
of required warranty terms.   

2. Substitutions for Convenience: Changes proposed by 
Contractor or Owner that are not required in order to meet 
other Project requirements but may offer advantage to 
Contractor or Owner.  

1.04 ACTION SUBMITTALS  

A. Substitution Requests: Submit documentation identifying product or 
fabrication or installation method to be replaced. Include Specification 
Section number and title and Drawing numbers and titles.   

1. Substitution Request Form: Use facsimile of form provided in 
Project Manual.   

2. Documentation: Show compliance with requirements for 
substitutions and the following, as applicable:   

a. Statement indicating why specified product or fabrication 
or installation method cannot be provided, if applicable.   

b. Coordination of information, including a list of changes or 
revisions needed to other parts of the Work and to 
construction performed by Owner and separate contractors 
that will be necessary to accommodate proposed 
substitution.   
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c. Detailed comparison of significant qualities of proposed 
substitutions with those of the Work specified. Include 
annotated copy of applicable Specification Section.  
Significant qualities may include attributes, such as 
performance, weight, size, durability, visual effect, 
sustainable design characteristics, warranties, and specific 
features and requirements indicated. Indicate deviations, if 
any, from the Work specified.   

d. Product Data, including drawings and descriptions of 
products and fabrication and installation procedures.   

e. Samples, where applicable or requested.   

f. Certificates and qualification data, where applicable or 
requested.   

g. List of similar installations for completed projects, with 
project names and addresses as well as names and 
addresses of architects and owners.   

h. Material test reports from a qualified testing agency, 
indicating and interpreting test results for compliance with 
requirements indicated.  

i. Research reports evidencing compliance with building 
code in effect for Project, from ICC-ES.   

j. Detailed comparison of Contractor's construction schedule 
using proposed substitutions with products specified for 
the Work, including effect on the overall Contract within the 
Contract Time, include letter from manufacturer, on 
manufacturer's letterhead, stating date of receipt of 
purchase order, lack of availability, or delays in delivery.   

k. Cost information, including a proposal of change, if any, in 
the Contract Sum.   

l. Contractor's certification that proposed substitution 
complies with requirements in the Contract Documents, 
except as indicated in substitution request, is compatible 
with related materials and is appropriate for applications 
indicated.   

m. Contractor's waiver of rights to additional payment or time 
that may subsequently become necessary because of 
failure of proposed substitution to produce indicated 
results.   

3. Architect's Action: If necessary, Architect will request 
additional information or documentation for evaluation within 
seven days of receipt of a request for substitution.  Architect 
will notify Contractor of acceptance or rejection of proposed 
substitution within 15 days of receipt of request, or seven days 
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of receipt of additional information or documentation, 
whichever is later.   

a. Forms of Acceptance: Change Order, Construction 
Change Directive, or Architect's Supplemental Instructions 
for minor changes in the Work.   

b.  Use product specified if Architect does not issue a 
decision on use of a proposed substitution within time 
allocated.  

1.05 QUALITY ASSURANCE  

A. Compatibility of Substitutions: Investigate and document compatibility 
of proposed substitution with related products and materials. Engage 
a qualified testing agency to perform compatibility tests recommended 
by manufacturers.  

1.06 PROCEDURES  

A. Coordination: Revise or adjust affected work as necessary to 
integrate work of the approved substitutions.  

1.07 SUBSTITUTIONS  

A. Requests for substitutions during the bid period shall comply with 
Article 14 – Substitutions of the Instructions to Bidders and with this 
specification section.  

B. Subsequent requests for substitutions will be considered in the case 
of product unavailability or other conditions beyond the control of the 
Contractor or as follows:  

1. Timing: Architect will consider requests for substitution if 
received within 60 days after commencement of the Work or 
the Notice to Proceed. Requests received after that time may 
be considered or rejected at the discretion of the Architect.  

2. Condition: Architect will consider Contractor's request for 
substitution when the following conditions are satisfied. If the 
following conditions are not satisfied, Architect will return 
requests without action, except to record noncompliance with 
these requirements:  

a. Requested substitution offers Owner a substantial 
advantage in cost, time, energy conservation, or other 
considerations, after deducting additional responsibilities 
Owner must assume. Owner's additional responsibilities 
may include compensation to Architect for redesign and 
evaluation services, increased cost of other construction 
by Owner, and similar considerations.  

b. Requested substitution does not require extensive 
revisions to the Contract Documents.  

c. Requested substitution is consistent with the Contract 
Documents and will produce indicated results.  
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d. Substitution request is fully documented and properly 
submitted.  

e. Requested substitution will not adversely affect 
Contractor's Construction Schedule.  

f. Requested substitution has received necessary approvals 
of authorities having jurisdiction.  

g. Requested substitution is compatible with other portions of 
the Work.  

h. Requested substitution has been coordinated with other 
portions of the Work.  

i. Requested substitution provides specified warranty. 
 

PART 2 - PRODUCTS (Not Used)  

PART 3 - EXECUTION (Not Used)  

 

END OF SECTION 
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SECTION 01 26 00 
CONTRACT MODIFICATION PROCEDURES 

 
PART 1 - GENERAL  

1.01 RELATED DOCUMENTS  

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

1.02 SUMMARY  

A. Section includes administrative and procedural requirements for handling 
and processing Contract modifications.  

B. Related Requirements:   

1. Section 01 25 00 "Substitution Procedures" for administrative 
procedures for handling requests for substitutions made after the 
Contract award.  

1.03 SUBMITTAL PROCEDURES  

A. Prepare proposal requests as PDF electronic files and upload to 
Architect's web-based Project software website specifically established 
for project. Enter required data in web-based software site to fully identify 
submittal.  

1.04 MINOR CHANGES IN THE WORK  

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

1.05 PROPOSAL REQUESTS  

A. Owner-Initiated Proposal Requests:  Architect will issue a detailed 
description of proposed changes in the Work that may require adjustment 
to the Contract Sum or the Contract Time. If necessary, the description 
will include supplemental or revised Drawings and Specifications.   

1. Proposal Requests issued by Architect are not instructions either 
to stop work in progress or to execute the proposed change.   

2. Within time specified in Proposal Request or 20 days, when not 
otherwise specified, after receipt of Proposal Request, submit a 
quotation estimating cost adjustments to the Contract Sum and 
the Contract Time necessary to execute the change.   

a. Include a list of quantities of products required or eliminated 
and unit costs, with total amount of purchases and credits to 
be made. If requested, furnish survey data to substantiate 
quantities.   
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b. Indicate applicable taxes, delivery charges, equipment rental, 
and amounts of trade discounts.   

c. Include costs of labor and supervision directly attributable to 
the change.   

d. Include an updated Contractor's construction schedule that 
indicates the effect of the change, including, but not limited to, 
changes in activity duration, start and finish times, and activity 
relationship. Use available total float before requesting an 
extension of the Contract Time.   

e. Quotation Form: Use forms acceptable to Architect.  

B. Contractor-Initiated Proposals: If latent or changed conditions require 
modifications to the Contract, Contractor may initiate a claim by 
submitting a request for a change to Architect.   

1. Include a statement outlining 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 the Contract Time.   

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

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

4. Include costs of labor and supervision directly attributable to the 
change.   

5. Include an updated Contractor's construction schedule that 
indicates the effect of the change, including, but not limited to, 
changes in activity duration, start and finish times, and activity 
relationship. Use available total float before requesting an 
extension of the Contract Time.   

6. Comply with requirements in Section 01 25 00 "Substitution 
Procedures" if the proposed change requires substitution of one 
product or system for product or system specified.   

7. Proposal Request Form:  Use form acceptable to Architect.   
8. Submit or post proposal requests using Portable Data File (PDF) 

format.  

1.06 ADMINISTRATIVE CHANGE ORDERS  

A. Allowance Adjustment: See Section 01 21 00 "Allowances" for 
administrative procedures for preparation of Change Order Proposal for 
adjusting the Contract Sum to reflect actual costs of allowances.  

B. Unit-Price Adjustment: See Section 01 22 00 "Unit Prices" for 
administrative procedures for preparation of Change Order Proposal for 
adjusting the Contract Sum to reflect measured scope of unit-price work.  

1.07 CHANGE ORDER PROCEDURES  
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A. On Owner's approval of a Work Change Proposal Request, Architect will 
issue a Change Order for signatures of Owner and Contractor on AIA 
Document G701.  

1.08 CONSTRUCTION CHANGE DIRECTIVE  

A. Construction Change Directive:  Architect may issue a Construction 
Change Directive on AIA Document G714. Construction Change Directive 
instructs Contractor to proceed with a change in the Work, for subsequent 
inclusion in a Change Order.   

1. Construction Change Directive contains a complete description of 
change in the Work. It also designates method to be followed to 
determine change in the Contract Sum or the Contract Time.  

B. Documentation: Maintain detailed records on a time and material basis of 
work required by the Construction Change Directive.  

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

PART 2 - PRODUCTS (Not Used)  

PART 3 - EXECUTION (Not Used)  

 
END OF SECTION 
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SECTION 01 29 00 
PAYMENT PROCEDURES 

 
PART 1 - GENERAL  

1.01 RELATED DOCUMENTS  

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

1.02 SUMMARY  

A. Section includes administrative and procedural requirements necessary to 
prepare and process Applications for Payment.  

1.03 DEFINITIONS  

A. Schedule of Values: A statement furnished by Contractor allocating 
portions of the Contract Sum to various portions of the Work and used as 
the basis for reviewing Contractor's Applications for Payment.  

1.04 SUBMITTAL PROCEDURES  

A. Prepare schedule of values and Applications for Payment as PDF 
electronic files and electronically submit Application for Payment to the 
Architect or Engineer per Supplementary Conditions.  

1.05 SCHEDULE OF VALUES  

A. Coordination: Coordinate preparation of the schedule of values with 
preparation of Contractor's construction schedule.   

1. Coordinate line items in the schedule of values with items required 
to be indicated as separate activities in Contractor's construction 
schedule.   

2. Submit the schedule of values to Architect at earliest possible date, 
but no later than seven days before the date scheduled for submittal 
of initial Applications for Payment.   

3. Sub-schedules for Phased Work: Where the Work is separated into 
phases requiring separately phased payments, provide sub-
schedules showing values coordinated with each phase of payment.  

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

1. Identification: Include the following Project identification on the 
schedule of values:   

a. Project name and location.   
b. Owner's name.   
c. Name of Architect.   
d. Architect's Project number.   
e. Contractor's name and address.   
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f. Date of submittal.   
 

2. Arrange schedule of values consistent with format of AIA Document 
G703.   

3. Provide a breakdown of the Contract Sum in enough detail to 
facilitate continued evaluation of Applications for Payment and 
progress reports. Provide multiple line items for principal 
subcontract amounts in excess of five percent of the Contract Sum.   

4. Round amounts to nearest whole dollar; total shall equal the 
Contract Sum.   

5. Provide a separate line item in the schedule of values for each part 
of the Work where Applications for Payment may include materials 
or equipment purchased or fabricated and stored, but not yet 
installed.   

a. Differentiate between items stored on-site and items stored 
off-site.   

6. Allowances: Provide a separate line item in the schedule of values 
for each allowance.  Show line-item value of unit-cost allowances, 
as a product of the unit cost, multiplied by measured quantity. Use 
information indicated in the Contract Documents to determine 
quantities.    

7. Overhead Costs: Show cost of temporary facilities and other major 
cost items that are not direct cost of actual work-in-place as 
separate line items.   

8. Schedule of Values Revisions: Revise the schedule of values when 
Change Orders or Construction Change Directives result in a 
change in the Contract Sum. Include at least one separate line item 
for each Change Order and Construction Change Directive.  

1.06 APPLICATIONS FOR PAYMENT  

A. Each Application for Payment following the initial Application for Payment 
shall be consistent with previous applications and payments as certified by 
Architect and paid for by Owner.  

B. Payment Application Times: The date for each progress payment is 
indicated in the Agreement between Owner and Contractor. The period of 
construction work covered by each Application for Payment is the period 
indicated in the Agreement.  

C. Application for Payment Forms: Use AIA Document G702 and AIA 
Document G703 as form for Applications for Payment.   

1. Other Application for Payment forms proposed by the Contractor 
shall be acceptable to Architect and Owner. Submit forms for 
approval with initial submittal of schedule of values.  

D. Application Preparation: Complete every entry on form. Notarize and 
execute by a person authorized to sign legal documents on behalf of 
Contractor. Architect will return incomplete applications without action.   
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1. Entries shall match data on the schedule of values and Contractor's 
construction schedule. Use updated schedules if revisions were 
made.   

2. Include amounts for work completed following previous Application 
for Payment, whether or not payment has been received. Include 
only amounts for work completed at time of Application for 
Payment.   

3. Include amounts of Change Orders and Construction Change 
Directives issued before last day of construction period covered by 
application.   

4. Indicate separate amounts for work being carried out under Owner-
requested project acceleration.  

E. Stored Materials: Include in Application for Payment amounts applied for 
materials or equipment purchased or fabricated and stored, but not yet 
installed. Differentiate between items stored on- site and items stored off-
site.    

1. Provide name and location of storage facility, detailed list of stored 
materials, certificate of insurance, evidence of transfer of title to 
Owner, and consent of surety to payment for stored materials.   

2. Provide supporting documentation that verifies amount requested, 
such as paid invoices.  Match amount requested with amounts 
indicated on documentation; do not include overhead and profit on 
stored materials.   

3. Provide summary documentation for stored materials indicating the 
following:   

a. Value of materials previously stored and remaining stored as 
of date of previous Applications for Payment.   

b. Value of previously stored materials put in place after date of 
previous Application for Payment and on or before date of 
current Application for Payment.  

c. Value of materials stored since date of previous Application for 
Payment and remaining stored as of date of current 
Application for Payment.  

F. Transmittal:  Submit PDF electronic file of signed and notarized original 
copy of each Application for Payment to Architect via electronic 
transmission procedure established for Project.  Include waivers of lien 
and similar attachments if required.   

1. Transmit each copy with a transmittal form listing attachments and 
recording appropriate information about application.  

G. Initial Application for Payment: Administrative actions and submittals that 
must precede or coincide with submittal of first Application for Payment 
include the following:   

1. List of subcontractors.   
2. Schedule of values.  
3. Contractor's construction schedule (preliminary if not final)  
4. Products list (preliminary if not final).   
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5. Submittal schedule (preliminary if not final).   
6. List of Contractor's staff assignments.   
7. List of Contractor's principal consultants.   
8. Copies of building permits.   
9. Initial progress report.   
10. Report of preconstruction conference.   
11. Certificates of insurance and insurance policies (submit with 

executed Agreement).   
12. Performance and payment bonds (submit with executed 

Agreement).   

H. Application for Payment at Substantial Completion: After Architect issues 
the Certificate of Substantial Completion, submit an Application for 
Payment showing 100 percent completion for portion of the Work claimed 
as substantially complete.   

1. Include documentation supporting claim that the Work is 
substantially complete and a statement showing an accounting of 
changes to the Contract Sum.   

a. Complete administrative actions, submittals, and Work 
preceding this application, as described in Section 01 77 00 
"Closeout Procedures."    

2. This application shall reflect Certificate(s) of Substantial Completion 
issued previously for Owner occupancy of designated portions of 
the Work. 

I. Final Payment Application: After completing Project closeout 
requirements, submit final Application for Payment with releases and 
supporting documentation not previously submitted and accepted, 
including, but not limited, to the following:   

1. Evidence of completion of Project closeout requirements.   
2. Insurance certificates for products and completed operations where 

required and proof that taxes, fees, and similar obligations were 
paid.   

3. Updated final statement, accounting for final changes to the 
Contract Sum.   

4. AIA Document G706.   
5. AIA Document G706A.   
6. AIA Document G707.   
7. Evidence that claims have been settled.  

PART 2 - PRODUCTS (Not Used)  

PART 3 - EXECUTION (Not Used)  

 
END OF SECTION 
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SECTION 01 31 00 
PROJECT MANAGEMENT AND COORDINATION 

 
PART 1 - GENERAL  

1.01 RELATED DOCUMENTS  

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

1.02 SUMMARY  

A. Section includes administrative provisions for coordinating construction 
operations on Project including, but not limited to, the following:   

1. General coordination procedures.  
2. Coordination drawings.   
3. RFIs.   
4. Project meetings.  

 
1.03 DEFINITIONS  

A. RFI: Request for Information. Request from Owner, Architect, or 
Contractor seeking information required by or clarifications of the 
Contract Documents.  

1.04 SUBMITTAL PROCEDURES  

A. Prepare submittals and other documents required by this Section as 
PDF electronic files and upload to Architect's web-based Project 
software website specifically established for project.  Enter required data 
in web-based software site to fully identify submittal.  

1.05 INFORMATIONAL SUBMITTALS  

A. Subcontract List: Prepare a written summary identifying individuals or 
firms proposed for each portion of the Work, including those who are to 
furnish products or equipment fabricated to a special design. Include the 
following information in tabular form:   

1. Name, address, telephone number, and email address of entity 
performing subcontract or supplying products.   

2. Number and title of related Specification Section(s) covered by 
subcontract.   

3. Drawing number and detail references, as appropriate, covered 
by subcontract.  
 

B. Key Personnel Names: Within 15 days of starting construction 
operations, submit a list of key personnel assignments, including 
superintendent and other personnel in attendance at Project site. Identify 
individuals and their duties and responsibilities; list addresses and 
cellular telephone numbers and e-mail addresses. Provide names, 
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addresses, and telephone numbers of individuals assigned as alternates 
in the absence of individuals assigned to Project.   

1. Post copies of list in project meeting room and temporary field 
office. Keep list current at all times. 
  

1.06 GENERAL COORDINATION PROCEDURES  

A. Coordination: Coordinate construction operations included in different 
Sections of the Specifications to ensure efficient and orderly installation 
of each part of the Work. Coordinate construction operations included in 
different Sections that depend on each other for proper installation, 
connection, and operation.   

1. Schedule construction operations in sequence required to obtain 
the best results where installation of one part of the Work 
depends on installation of other components, before or after its 
own installation.   

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

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

 
B. Prepare memoranda for distribution to each party involved, outlining 

special procedures required for coordination. Include such items as 
required notices, reports, and list of attendees at meetings.   

1. Prepare similar memoranda for Owner and separate contractors 
if coordination of their Work is required.  
 

C. Administrative Procedures: Coordinate scheduling and timing of required 
administrative procedures with other construction activities to avoid 
conflicts and to ensure orderly progress of the Work. Such administrative 
activities include, but are not limited to, the following:   

1. Preparation of Contractor's construction schedule.   
2. Preparation of the schedule of values.   
3. Installation and removal of temporary facilities and controls.   
4. Delivery and processing of submittals.   
5. Progress meetings.   
6. Preinstallation conferences.   
7. Project closeout activities.   
8. Startup and adjustment of systems.  

 
1.07 COORDINATION DRAWINGS  

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

a. Use applicable Drawings as a basis for preparation of 
coordination drawings.  Prepare sections, elevations, and 
details as needed to describe relationship of various 
systems and components.   

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

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

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

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

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

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

 
B. Coordination Drawing Organization: Organize coordination drawings as 

follows:   

1. Floor Plans and Reflected Ceiling Plans: Show architectural and 
structural elements, and mechanical, plumbing, fire-protection, 
fire-alarm, and electrical Work. Show locations of visible ceiling-
mounted devices relative to acoustical ceiling grid. Supplement 
plan drawings with section drawings where required to 
adequately represent the Work.   

2. Plenum Space: Indicate sub-framing for support of ceiling and 
wall systems, mechanical and electrical equipment, and related 
Work. Locate components within plenums to accommodate 
layout of light fixtures and other components indicated on 
Drawings.  Indicate areas of conflict between light fixtures and 
other components.   

3. Mechanical Rooms: Provide coordination drawings for 
mechanical rooms showing plans and elevations of mechanical, 
plumbing, fire-protection, fire-alarm, and electrical equipment 
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a. Sizes and bottom elevations of ductwork, piping, and 
conduit runs, including insulation, bracing, flanges, and 
support systems.   

b. Dimensions of major components, such as dampers, 
valves, diffusers, access doors, cleanouts and electrical 
distribution equipment.   

c. Fire-rated enclosures around ductwork.   
 

4. Electrical Work: Show the following:   
 

a. Runs of vertical and horizontal conduit 1-1/4 inches in 
diameter and larger.   

b. Light fixture, exit light, emergency battery pack, smoke 
detector, and other fire- alarm locations.   

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

d. Location of pull boxes and junction boxes, dimensioned 
from column center lines.   

 
5. Fire-Protection System: Show the following:  a. Locations of 

standpipes, mains piping, branch lines, pipe drops, and sprinkler 
heads.    

6. Review: Architect will review coordination drawings to confirm 
that in general the Work is being coordinated, but not for the 
details of the coordination, which are Contractor's responsibility. 
If Architect determines that coordination drawings are not being 
prepared in sufficient scope or detail, or are otherwise deficient, 
Architect will so inform Contractor, who shall make suitable 
modifications and resubmit.  

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

1.08 REQUEST FOR INFORMATION (RFI)  

A. General: Immediately on discovery of the need for additional information, 
clarification, or interpretation of the Contract Documents, Contractor 
shall prepare and submit an RFI in the form specified.   

1. Architect will return without response those RFIs submitted to 
Architect by other entities controlled by Contractor.   

2. Coordinate and submit RFIs in a prompt manner so as to avoid 
delays in Contractor's work or work of subcontractors.  

B. Content of the RFI: Include a detailed, legible description of item needing 
information or interpretation and the following:   

1. Project name.   
2. Owner name.   
3. Project number.   
4. Date.   
5. Name of Contractor.   
6. Name of Architect.   
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7. RFI number, numbered sequentially.   
8. RFI subject.   
9. Specification Section number and title and related paragraphs, as 

appropriate.   
10. Drawing number and detail references, as appropriate.   
11. Field dimensions and conditions, as appropriate.   
12. Contractor's suggested resolution. If Contractor's suggested 

resolution impacts the Contract Time or the Contract Sum, 
Contractor shall state impact in the RFI.   

13. Contractor's signature.   
14. Attachments: Include sketches, descriptions, measurements, 

photos, Product Data, Shop Drawings, coordination drawings, 
and other information necessary to fully describe items needing 
interpretation.   
 

a. Include dimensions, thicknesses, structural grid references, 
and details of affected materials, assemblies, and 
attachments on attached sketches.  

 
C. RFI Forms:  Software-generated form with substantially the same 

content as indicated above, acceptable to Architect.   

1. Attachments shall be electronic files in PDF format.  
 

D. Architect's Action: Architect will review each RFI, determine action 
required, and respond.   

1. The following Contractor-generated RFIs will be returned without 
action:   
 

a. Requests for approval of submittals.    
b. Requests for approval of substitutions.   
c. Requests for approval of Contractor's means and methods.   
d. Requests for coordination information already indicated in 

the Contract Documents.   
e. Requests for adjustments in the Contract Time or the 

Contract Sum.   
f. Requests for interpretation of Architect's actions on 

submittals.   
g. Incomplete RFIs or inaccurately prepared RFIs.  

  
2. Architect's action may include a request for additional 

information, in which case Contractor shall promptly respond.  
Architect’s response may be withheld until additional contractor 
information is provided.   

3. Architect's action on RFIs does not authorize a change to the 
Contract Time or the Contract Sum.   
 

a. If Contractor believes the RFI response warrants change in 
the Contract Time or the Contract Sum, notify Architect in 
writing within 7 days of receipt of the RFI response and 
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submit Change Proposal according to Division 01 Section 
"Contract Modification Procedures."    

b. No change to the Contract Documents impacting cost or 
time shall proceed unless directed by a fully executed 
contract change document.  
 

E. RFI Log: Prepare, maintain, and submit a tabular log of RFIs organized 
by the RFI number.  Submit log weekly. Include the following:    

1. Project name.   
2. Name and address of Contractor.   
3. Name and address of Architect.  
4. RFI number including RFIs that were returned without action or 

withdrawn.   
5. RFI description.  
6. Date the RFI was submitted.   
7. Date Architect's response was received.  

 
F. On receipt of Architect's action, update the RFI log and immediately 

distribute the RFI response to affected parties. Review response and 
notify Architect within seven days if Contractor disagrees with response.  

1.09 PROJECT MEETINGS  

A. General:  Schedule and conduct meetings and conferences at Project 
site unless otherwise indicated.   

1. Attendees: Inform participants and others involved, and 
individuals whose presence is required, of date and time of each 
meeting. Notify Owner and Architect of scheduled meeting dates 
and times a minimum of 10 working days prior to meeting.   

2. Agenda: Prepare the meeting agenda. Distribute the agenda to 
all invited attendees.   

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

B. Preconstruction Conference:  Architect will schedule and conduct a 
preconstruction conference before starting construction, at a time 
convenient to Owner and Architect, but no later than 15 days after 
execution of the Agreement.   

1. Attendees: Authorized representatives of Owner Architect, and 
their consultants; Contractor and its superintendent; major 
subcontractors; suppliers; and other concerned parties shall 
attend the conference. Participants at the conference shall be 
familiar with Project and authorized to conclude matters relating 
to the Work.   

2. Agenda: Discuss items of significance that could affect progress, 
including the following:   

a. Responsibilities and personnel assignments.   
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b. Tentative construction schedule.   
c. Phasing.   
d. Critical work sequencing and long lead items.   
e. Designation of key personnel and their duties.   
f. Lines of communications.   
g. Use of web-based Project software.   
h. Procedures for processing field decisions and Change 

Orders.   
i. Procedures for RFIs.  
j. Procedures for testing and inspecting.   
k. Procedures for processing Applications for Payment.   
l. Distribution of executed Agreement, bonds and insurance 

certificates.   
m. Distribution of the Contract Documents.   
n. Submittal procedures.   
o. Preparation of Record Documents.   
p. Use of the premises and existing building.   
q. Work restrictions.   
r. Working hours.   
s. Owner's occupancy requirements.   
t. Responsibility for temporary facilities and controls.   
u. Procedures for moisture and mold control.   
v. Procedures for disruptions and shutdowns.   
w. Construction waste management and recycling.  
x. Parking availability.   
y. Office, work, and storage areas.   
z. Equipment deliveries and priorities.   

i. First aid.   
ii. Security. 
iii. Progress cleaning.   

 
3. Minutes: Entity responsible for conducting meeting will record 

and distribute meeting minutes.  
 

C. Preinstallation Conferences: Conduct a preinstallation conference at 
Project site before each construction activity when required by other 
sections and when required for coordination with other construction.   

1. Attendees: Installer and representatives of manufacturers and 
fabricators involved in or affected by the installation and its 
coordination or integration with other materials and installations 
that have preceded or will follow, shall attend the meeting. Advise 
Architect of scheduled meeting dates.   

2. Agenda: Review progress of other construction activities and 
preparations for the particular activity under consideration, 
including requirements for the following:   
 

a. Contract Documents.   
b. Options.   
c. Related RFIs.   
d. Related Change Orders.   



IANG – BUILDING A9 HVAC IMPROVEMENTS                        PROJECT MANAGEMENT 
CAMP DODGE – JOHNSTON, IOWA                                                               01 31 00 - 8 
 

e. Purchases.   
f. Deliveries.   
g. Submittals.   
h. Review of mockups.   
i. Possible conflicts.   
j. Compatibility requirements.   
k. Time schedules.   
l. Weather limitations.   
m. Manufacturer's written instructions.   
n. Warranty requirements.   
o. Compatibility of materials.   
p. Acceptability of substrates.   
q. Temporary facilities and controls.   
r. Space and access limitations.   
s. Regulations of authorities having jurisdiction.   
t. Testing and inspecting requirements.   
u. Installation procedures.   
v. Coordination with other work.   
w. Required performance results.   
x. Protection of adjacent work.   
y. Protection of construction and personnel.   

 
3. Record significant conference discussions, agreements, and 

disagreements, including required corrective measures and 
actions.   

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

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

D. Progress Meetings:  Conduct progress meetings at monthly intervals.   

1. Coordinate dates of meetings with preparation of payment 
requests.   

2. Attendees: In addition to representatives of Owner and Architect, 
each contractor, subcontractor, supplier, and other entity 
concerned with current progress or involved in planning, 
coordination, or performance of future activities shall be 
represented at these meetings. All participants at the meeting 
shall be familiar with Project and authorized to conclude matters 
relating to the Work.   

3. Agenda: Review and correct or approve minutes of previous 
progress meeting. Review other items of significance that could 
affect progress. Include topics for discussion as appropriate to 
status of Project.   
 

a. Contractor's Construction Schedule: Review progress since 
the last meeting.  Determine whether each activity is on 
time, ahead of schedule, or behind schedule, in relation to 
Contractor's construction schedule. Determine how 
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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.   

i. Review schedule for next period.   

b. Review present and future needs of each entity present, 
including the following:   

i. Interface requirements.   
ii. Sequence of operations.   
iii. Status of submittals.   
iv. Status of sustainable design documentation.   
v. Deliveries.   
vi. Off-site fabrication.   
vii. Access.   
viii. Site use.   
ix. Temporary facilities and controls.   
x. Progress cleaning.  1 
xi. Quality and work standards.   
xii. Status of correction of deficient items.   
xiii. Field observations.   
xiv. Status of RFIs.   
xv. Status of Proposal Requests.  1 
xvi. Pending changes.   
xvii. Status of Change Orders.   
xviii. Pending claims and disputes.   
xix. Documentation of information for payment 

requests.   
 

4. Minutes: Entity responsible for conducting the meeting will record 
and distribute the meeting minutes to each party present and to 
parties requiring information.  a. Schedule Updating: Revise 
Contractor's construction schedule after each progress meeting 
where revisions to the schedule have been made or recognized. 
Issue revised schedule concurrently with the report of each 
meeting.  
 

E. Coordination Meetings:  Conduct Project coordination meetings at 
regular intervals. Project coordination meetings are in addition to specific 
meetings held for other purposes, such as  

F.  Progress meetings and preinstallation conferences.   

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

2. Agenda: Review and correct or approve minutes of the previous 
coordination meeting.  Review other items of significance that 



IANG – BUILDING A9 HVAC IMPROVEMENTS                        PROJECT MANAGEMENT 
CAMP DODGE – JOHNSTON, IOWA                                                               01 31 00 - 10 
 

could affect progress. Include topics for discussion as 
appropriate to status of Project.   

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

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

c. Review present and future needs of each contractor 
present, including the following:   

i. Interface requirements.   
ii. Sequence of operations.   
iii. Status of submittals.   
iv. Deliveries.   
v. Off-site fabrication.   
vi. Access.  7 
vii. Site use.   
viii. Temporary facilities and controls.   
ix. Work hours.   
x. Hazards and risks.   
xi. Progress cleaning.   
xii. Quality and work standards.   
xiii.  Status of RFIs.  1 
xiv. Proposal Requests.   
xv. Change Orders.   
xvi. Pending changes.   

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

PART 2 - PRODUCTS (Not Used)  

PART 3 - EXECUTION (Not Used)  

 

END OF SECTION 

 



IANG – BUILDING A9 HVAC IMPROVEMENTS CONSTRUCTION PROGRESS DOCUMENTS 
CAMP DODGE – JOHNSTON, IOWA                                                                        01 32 00 - 1 
 

SECTION 01 32 00 
CONSTRUCTION PROGRESS DOCUMENTATION 

 
 

PART 1 - GENERAL  

1.01 RELATED DOCUMENTS  

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

1.02 SUMMARY  

A. Section includes administrative and procedural requirements for 
documenting the progress of construction during performance of the 
Work, including the following:   

1. Contractor's Construction Schedule.   
2. Site condition reports.   
3. Unusual event reports.  

 
1.03 SUBMITTAL PROCEDURES  

A. Prepare construction schedules, site condition reports, and special 
reports as PDF electronic files and upload to Architect's web-based 
Project software website specifically established for project. Enter 
required data in web-based software site to fully identify submittal.  

1.04 COORDINATION  

A. Coordinate Contractor's Construction Schedule with the schedule of 
values, list of subcontracts, submittal schedule, progress reports, 
payment requests, and other required schedules and reports.   

1. Secure time commitments for performing critical elements of the 
Work from entities involved.   

2. Coordinate each construction activity in the network with other 
activities and schedule them in proper sequence.  
 

1.05 CONTRACTOR'S CONSTRUCTION SCHEDULE  

A. Time Frame: Extend schedule from date established for the Notice to 
Proceed to date of final completion.   

1. Contract completion date shall not be changed by submission of 
a schedule that shows an early completion date, unless 
specifically authorized by Change Order.  
 

B. Activities: Treat each floor or separate area as a separate numbered 
activity for each main element of the Work. Comply with the following:   

1. Activity Duration: Define activities so no activity is longer than 20 
days, unless specifically allowed by Architect.   
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2. Indicate start and completion dates for the following as 
applicable:    

a. Securing of approvals and permits required for 
performance of the Work.   

b. Temporary facilities.   
c. Construction of mock-ups, prototypes and samples.   
d. Regulatory agency approvals.  
e. Contractor’s punch list.   
f. Owner’s/Architect’s punch list.   

 
3. Long Lead-Time Procurement Activities: Include procurement 

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

4. Submittal Review Time: Include review and resubmittal times 
indicated in Section 01 33 00 "Submittal Procedures" in schedule. 
Coordinate submittal review times in Contractor's Construction 
Schedule with submittal schedule.   

5. Startup and Testing Time: Include no fewer than 15 days for 
startup and testing. 

6. Substantial Completion: Indicate completion in advance of date 
established for Substantial Completion and allow time for 
Architect's administrative procedures necessary for certification 
of Substantial Completion.   

7. Punch List and Final Completion: Include not more than 30 days 
for completion of punch list items and final completion.  
 

C. Constraints: Include constraints and work restrictions indicated in the 
Contract Documents and as follows in schedule and show how the 
sequence of the Work is affected.   

1. Phasing: Arrange list of activities on schedule by phase.   
2. Owner-Furnished Products: Include a separate activity for each 

product. Include delivery date indicated in Section 01 10 00 
"Summary." Delivery dates indicated stipulate the earliest 
possible delivery date.   

3. Construction Areas: Identify each major area of construction for 
each major portion of the Work. Indicate where each construction 
activity within a major area must be sequenced or integrated with 
other construction activities to provide for the following:   
 

a. Completion of mechanical installation.   
b. Completion of electrical installation.   
c. Substantial Completion.  

 
D. Mock-ups:  Indicate dates for completion of all mock-ups and the review 

time to obtain approval.   Do not begin work represented by the mock-
up until the mock-up is approved.  List as part of the critical path for the 
work.  
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E. Milestones:  Include milestones indicated in the Contract Documents in 
schedule, including, but not limited to, the Notice to Proceed, 
Substantial Completion, and final completion.  

F. Upcoming Work Summary: Prepare summary report indicating activities 
scheduled to occur or commence prior to submittal of next schedule 
update. Summarize the following issues:   

1. Unresolved issues.  
2. Unanswered Requests for Information.   
3. Rejected or unreturned submittals.   
4. Notations on returned submittals.  
5. Pending modifications affecting the Work and the Contract Time.  

 
G. Contractor's Construction Schedule Updating: At monthly intervals, 

update schedule to reflect actual construction progress and activities. 
Issue schedule one week before each regularly scheduled progress 
meeting.   

1. Revise schedule immediately after each meeting or other activity 
where revisions have been recognized or made. Issue updated 
schedule concurrently with the report of each such meeting.   

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

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

 
H. Recovery Schedule: When periodic update indicates the Work is 14 or 

more calendar days behind the current approved schedule, submit a 
separate recovery schedule indicating means by which Contractor 
intends to regain compliance with the schedule. Indicate changes to 
working hours, working days, crew sizes, equipment required to achieve 
compliance, and date by which recovery will be accomplished.  

I. Distribution: Distribute copies of approved schedule to Architect Owner, 
separate contractors, testing and inspecting agencies, and other parties 
identified by Contractor with a need-to-know schedule responsibility.   

1. Post copies in Project meeting rooms and temporary field offices.   
2. When revisions are made, distribute updated schedules to the 

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

1.06 GANTT-CHART SCHEDULE REQUIREMENTS  

A. Computer Scheduling Software:  Prepare schedules using current 
version of a program that has been developed specifically to manage 
construction schedules.  
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B. Gantt-Chart Schedule: Submit a comprehensive, fully developed, 
horizontal, Gantt-chart-type, Contractor's Construction Schedule within 
21 days of date established for commencement of the Work.  

C. Preparation: Indicate each significant construction activity separately. 
Identify first workday of each week with a continuous vertical line.  

1.07 REPORTS  

A. Site Condition Reports: Immediately on discovery of a difference 
between site conditions and the Contract Documents, prepare and 
submit a detailed report. Submit with a Request for Information. Include 
a detailed description of the differing conditions, together with 
recommendations for changing the Contract Documents.  

B. Unusual Event Reports: When an event of an unusual and significant 
nature occurs at Project site, whether or not related directly to the Work, 
prepare and submit a special report. List chain of events, persons 
participating, responses by Contractor's personnel, evaluation of results 
or effects, and similar pertinent information. Advise Owner in advance 
when these events are known or predictable.   

1. Submit unusual event reports directly to Owner within one day of 
an occurrence.  Distribute copies of report to parties affected by 
the occurrence.  
 

PART 2 - PRODUCTS (Not Used)  

PART 3 - EXECUTION (Not Used)  

 
END OF SECTION 
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SECTION 01 33 00 
SUBMITTAL PROCEDURES  

 
 

PART 1 - GENERAL  

1.01 RELATED DOCUMENTS  

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

1.02 SUMMARY  

A. Section Includes:   

1. Submittal schedule requirements.   
2. Administrative and procedural requirements for submittals.  

 
B. Related Requirements:   

1. Section 01 29 00 "Payment Procedures" for submitting Applications 
for Payment and the schedule of values.   

2. Section 01 32 00 "Construction Progress Documentation" for 
submitting schedules and reports, including Contractor's 
construction schedule.   

3. Section 01 77 00 "Closeout Procedures" for submitting closeout 
submittals and maintenance material submittals.   

4. Section 01 78 23 "Operation and Maintenance Data" for submitting 
operation and maintenance manuals.   

5. Section 01 78 39 "Project Record Documents" for submitting 
record Drawings, record Specifications, and record Product Data.  
 

1.03 DEFINITIONS  

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

B. Informational Submittals: Written and graphic information and physical 
samples that do not require Architect's responsive action. Submittals 
may be rejected for not complying with requirements. Informational 
submittals are those submittals indicated in individual Specification 
Sections as "informational submittals."  

1.04 SUBMITTAL SCHEDULE  

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

1. Coordinate submittal schedule with list of subcontracts, the 
schedule of values, and Contractor's construction schedule.   

2. Initial Submittal: Submit concurrently with construction schedule. 
Include submittals required during the first 30 days of construction. 
List those submittals required to maintain orderly progress of the 
Work and those required early because of long lead time for 
manufacture or fabrication.   

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

4. Format: Arrange the following information in a tabular format:   
a. Scheduled date for first submittal.   
b. Specification Section number and title.   
c. Submittal Category: Action; informational.   
d. Name of subcontractor. 
e. Description of the Work covered.  
f. Scheduled date for Architect's final release or approval.   
g. Scheduled dates for purchasing.   
h. Scheduled date of fabrication.   
i. Scheduled dates for installation.   
j. Activity or event number.  

 
1.05 SUBMITTAL FORMAT  

A. Submittal Information: Include the following information in each 
submittal:   

1. Project name.   
2. Date.   
3. Name of Architect.   
4. Name of Construction Manager.   
5. Name of Contractor.   
6. Name of firm or entity that prepared submittal.   
7. Names of subcontractor, manufacturer, and supplier.   
8. Unique submittal number, including revision identifier. Include 

Specification Section number with sequential alphanumeric 
identifier; and alphanumeric suffix for resubmittals.   

9. Category and type of submittal.  
10. Submittal purpose and description.   
11. Number and title of Specification Section, with paragraph number 

and generic name for  each of multiple items.   
12. Drawing number and detail references, as appropriate.  
13. Indication of full or partial submittal.   
14. Location(s) where product is to be installed, as appropriate.   
15. Other necessary identification.   
16. Remarks.  

 
B. Options: Identify options requiring selection by Architect.  
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C. Deviations and Additional Information: On each submittal, clearly 
indicate deviations from requirements in the Contract Documents, 
including minor variations and limitations; include relevant additional 
information and revisions, other than those requested by Architect on 
previous submittals. Indicate by highlighting on each submittal or noting 
on attached separate sheet.  

D. Electronic Submittals: Prepare submittals as PDF document, 
incorporating complete information into each PDF file. Name PDF file 
with submittal number.   

1. PDF Documentation Format: Unrestricted, searchable, read-only, 
Portable Document Format (PDF) that allows printing, copying or 
extracting content, and the addition of markups using Adobe 
Acrobat, Bluebeam Revu, or similar PDF reading and editing 
software.   

2. Electronically convert paper documents using Optical Character 
Recognition (OCR) software if needed to comply with specified 
documentation format properties.   

3. Assemble complete submittal package into a single indexed file 
incorporating submittal requirements of a single Specification 
Section and transmittal form with links enabling navigation to each 
item.   

4. Name file with submittal number or other unique identifier, including 
revision identifier.   

a. File name shall use Specification Section number followed 
by a dash and then a sequential number (e.g., 061000-
001).     

b. Resubmittals shall include an alphabetic suffix (e.g., 
061000-001a).  

1.06 SUBMITTAL PROCEDURES  

A. Prepare and submit submittals required by individual Specification 
Sections. Types of submittals are indicated in individual Specification 
Sections.  

1. Web-Based Project Software: Prepare submittals in PDF form, and 
upload to Architect's web-based Project software website 
specifically established for project. Enter required data in web-
based software site to fully identify submittal.  

a. No fee or special software other than internet access is 
required for access to or  use of web-based software 
website.     

b. Specific access instructions will be provided following 
Award of Contract.  
 

B.  Coordination: Coordinate preparation and processing of submittals with 
performance of construction activities.   

1. Coordinate each submittal with fabrication, purchasing, testing, 
delivery, other submittals, and related activities that require 
sequential activity.   
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2. Submit all submittal items required for each Specification Section 
concurrently unless partial submittals for portions of the Work are 
indicated on approved submittal schedule.   

3. Submit action submittals and informational submittals required by 
the same Specification Section as separate packages under 
separate transmittals.   

4. Coordinate transmittal of submittals for related parts of the Work 
specified in different Sections so processing will not be delayed 
because of need to review submittals non-currently for 
coordination.   

a. Architect reserves the right to withhold action on a submittal 
requiring coordination with other submittals until related 
submittals are received.  
 

C. Processing Time: Allow time for submittal review, including time for 
resubmittals, as follows.  Time for review shall commence on Architect's 
receipt of submittal. No extension of the Contract Time will be 
authorized because of failure to transmit submittals enough in advance 
of the Work to permit processing, including resubmittals.   

1. Initial Review: Allow 15 days for initial review of each submittal. 
Allow additional time if coordination with subsequent submittals is 
required. Architect will advise Contractor when a submittal being 
processed must be delayed for coordination.   

2. Intermediate Review: If intermediate submittal is necessary, 
process it in same manner as initial submittal.  3. Resubmittal 
Review: Allow 15 days for review of each resubmittal. 
 

D. Resubmittals: Make resubmittals in same form and number of copies as 
initial submittal.   

1. Note date and content of previous submittal.   
2. Note date and content of revision in label or title block, and clearly 

indicate extent of revision.   
3. Resubmit submittals until they are marked with approval notation 

from Architect's action stamp.  
 

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

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

1.07 SUBMITTAL REQUIREMENTS  

A. Product Data: Collect information into a single submittal for each 
element of construction and type of product or equipment.   
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1. If information must be specially prepared for submittal because 
standard published data are unsuitable for use, submit as Shop 
Drawings, not as Product Data.   

2. Mark each copy of each submittal to show which products and 
options are applicable.   

3. Include the following information, as applicable:   
a. Manufacturer's catalog cuts.   
b. Manufacturer's product specifications.   
c. Standard color charts.   
d. Statement of compliance with specified referenced 

standards.   
e. Testing by recognized testing agency.   
f. Application of testing agency labels and seals.   
g. Notation of coordination requirements.   
h. Availability and delivery time information.   

 
4. For equipment, include the following in addition to the above, as 

applicable:   
a. Wiring diagrams that show factory-installed wiring.    
b. Printed performance curves.   
c. Operational range diagrams.   
d. Clearances required to other construction, if not indicated 

on accompanying Shop Drawings.   
 

5. Do not submit Safety Data Sheets (SDS) with submittal. Safety 
Data Sheets included with submittal documents will not be 
reviewed by Architect.   

6. Submit Product Data before or concurrent with Samples.  
 

B. Shop Drawings: Prepare Project-specific information, drawn accurately 
to scale. Do not base Shop Drawings on reproductions of the Contract 
Documents or standard printed data unless submittal based on 
Architect's digital data drawing files is otherwise permitted.   

1. Preparation: Fully illustrate requirements in the Contract 
Documents. Include the following information, as applicable:   

a. Identification of products.   
b. Schedules.   
c. Compliance with specified standards.   
d. Notation of coordination requirements.   
e. Notation of dimensions established by field measurement.   
f. Relationship and attachment to adjoining construction 

clearly indicated.   
g. Seal and signature of professional engineer if specified.  

 
C. Samples: Submit Samples for review of kind, color, pattern, and texture 

for a check of these characteristics with other materials.   

1. Transmit Samples that contain multiple, related components such 
as accessories together in one submittal package.   
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2. Identification: Permanently attach label on unexposed side of 
Samples that includes the following:   

a. Project name and submittal number.   
b. Product name and name of manufacturer.   
c. Sample source.   
d. Drawing designation or Specification paragraph number 

and generic name of each item.   
  

3. Web-Based Project Software: Prepare submittals in PDF form, and 
upload SUBMITTAL EXCHANGE. Enter required data in web-
based software site to fully identify submittal.     

a. Submit separate paper copy of transmittal and physical 
Samples to Architect.   

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

a. Samples that may be incorporated into the Work are 
indicated in individual Specification Sections. Such 
Samples must be in an undamaged condition at time of 
use.   

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

5. Samples for Initial Selection: Submit manufacturer's color charts 
consisting of units or sections of units showing the full range of 
colors, textures, and patterns available.  a. Number of Samples: 
Submit one full set(s) of available choices where color, pattern, 
texture, or similar characteristics are required to be selected from 
manufacturer's product line.   
 

D. Product Schedule: As required in individual Specification Sections, 
prepare a written summary indicating types of products required for the 
Work and their intended location. Include the following information in 
tabular form:   

1. Type of product. Include unique identifier for each product 
indicated in the Contract Documents or assigned by Contractor if 
none is indicated.   

2. Manufacturer and product name, and model number if applicable.   
3. Number and name of room or space.   
4. Location within room or space. 

 
E. Qualification Data: Prepare written information that demonstrates 

capabilities and experience of firm or person. Include lists of completed 
projects with project names and addresses, contact information of 
architects and owners, and other information specified.  

F. Design Data: Prepare and submit written and graphic information 
indicating compliance with indicated performance and design criteria in 
individual Specification Sections. Include list of assumptions and 
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summary of loads. Include load diagrams if applicable. Provide name 
and version of software, if any, used for calculations. Number each 
page of submittal.  

G. Certificates:   

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

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

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

4. Material Certificates: Submit written statements on manufacturer's 
letterhead certifying that material complies with requirements in the 
Contract Documents.   

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

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

 
1.08 CONTRACTOR'S REVIEW  

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

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

1. Architect will not review submittals received from Contractor that do 
not have Contractor's review and approval.  
 

1.09 ARCHITECT'S REVIEW  

A. Action Submittals: Architect will review each submittal, indicate 
corrections or revisions required, and return it.  1. PDF Submittals: 
Architect will indicate, via markup on each submittal, the appropriate 
action.  
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B. Informational Submittals:  Architect's responsive action is not required; 
noncompliant submittals will be returned.   

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

D. Incomplete submittals are unacceptable, will be considered 
nonresponsive, and will be returned for resubmittal without review.  

E. Submittals not required by the Contract Documents or received from 
sources other than Contractor may be returned without review or 
discarded at Architect’s discretion.  

PART 2 - PRODUCTS (Not Used)  

PART 3 - EXECUTION (Not Used)  

 
END OF SECTION 
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SECTION 01 33 05  
ELECTRONIC SUBMITTAL PROCEDURES  

 
PART 1 - GENERAL  

1.01 SUMMARY  

A. Section includes requirements for the submittal schedule and administrative 
and procedural requirements for submitting Electronic Shop Drawings, 
Electronic Product Data, and other electronic submittals.  

B. Related Sections and Documents:  

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

2. Division 00 – Bidding and Contract Requirements issued by the 
Contracting Officer, apply to this Section.  

3. Division 01 Section "Submittal Procedures" for general submittal 
requirements.  

4. Division 01 Section “Project Closeout” for electronic archive copies of 
Project Website files.  

1.02 SUBMITTALS 

A. Website provider operation and access instructions.  

PART 2 - PRODUCTS 

2.01 PROJECT WEBSITE SERVICE PROVIDER:  

A. Website Service Provider: Subject to compliance with requirements, provide 
products and/or service under their current licensing agreements by one of the 
following website service providers:  

1. “Submittal Exchange” (www.submittalexchange.com) (800-714-0024).  

2. Equal website service provider pre-approved prior to Bid Date. (See 
Document 00 43 25 Supplement F – Substitution Request Form (Bidding 
Phase).  

B. Website service shall have the following capabilities:  

1. Independently hosted, web-based system designed specifically for 
transmitting submittals and other construction communications between 
all project team members. FTP site and e-mail exchanges are not 
acceptable. 

2. Utilize SSL encryption and hosted at SAS70 Type II compliant data 
centers.  

3. Minimum four years documented experience of use on comparable 
commercial construction projects.  

4. Unlimited individual user accounts and system access for all project 
subcontractors, general contractor, owner, design consultants, and 
subconsultants. 
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5. Capability to log and organize by tab an unlimited number of electronic 
submittals with no file size limitations.  

6. Separate locations for owner, design consultant, and subconsultant 
review comments with contractors restricted from viewing comments 
until final review or release by owner or primary design consultant.  

7. Automatic customized company-specific PDF review and transmittal 
forms setup as required for owner, design consultants, subconsultants, 
and general contractor.  

8. Full version histories and dates of exchanges automatically tracked and 
available for viewing, searching, and reporting in a linear log format 
compatible with AIA G712.  

9. Automatic, configurable email notifications for each project team 
member for new and reviewed submittals and other items.  

10. Automatic, configurable email reminders of past due items.  
11. Prior to project start, system vendor shall create submittal log with all 

required items from project manual. Owner or primary design consultant 
shall have full control over required items list and access to edit, add, or 
remove items during project.  

12. Training shall be provided to general contractor, owner, design 
consultants, and subconsultants after Notice to Proceed but prior to start 
of construction.  

13. Training sessions for subcontractors shall be provided minimum of twice 
weekly throughout project.  

14. Allowance for scanning and printing services provided by local third-
party reprographic vendor to assist with obtaining documents 
electronically and online print ordering.  

15. At completion of project closeout, make available for download an 
electronic archive of all documents and tracking logs. Electronic archive 
shall emulate the online project website in organization and operation.  

2.02 MINIMUM INTERNET SERVICE AND EQUIPMENT REQUIREMENTS  

A. Email address and internet service at Contractor’s main office(s).  

B. Adobe Acrobat (www.adobe.com ), Bluebeam PDF Revu (www.bluebeam.com 
), NitroPDF (www.nitropdf.com) or other similar PDF review software for 
applying electronic stamps, mark-ups, and comments.  

2.03 COSTS AND DURATION  

A. General Contractor shall obtain and pay for the website service subscription. 
(The cost for the service shall be included in the Contractor’s Base Bid. 
Contact the website service provider prior to submitting Bid to obtain pricing).  

1. The minimum duration of the website service subscription shall extend 6 
months beyond the Contractor’s anticipated Date of Substantial 
Completion.  

PART 3 - EXECUTION  

3.01 PROCEDURES  
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A. General Contractor’s project management team and subcontractors shall 
attend training sessions with the Owner, Design Consultants, and website 
provider on the use of the project website prior to uploading any submittals.  

B. Contractor shall not alter the layout or function of the project website.  

C. Electronic Submittals shall be transmitted to the Architect in electronic (PDF) 
format via a website service designed specifically for transmitting electronic 
submittals between construction team members.  

D. The intent of electronic submittals is to:  

1. Reduce paperwork and shipping costs.  
2. Improve and expedite information flow.  
3. Decrease turnaround time.  
4. Provide the Owner with an electronic archive of submittals at project 

completion.  
E. Contractor shall be responsible for coordinating with the website service 

provider for training of their employees, sub-contractors, and suppliers in the 
use of the website service and PDF submittals.  

F. The following items, at a minimum, shall be electronic submittals and shall be 
uploaded under the appropriate “tab” on the project website (where applicable, 
these submittals will be uploaded by the Owner or Design Consultant):  

1. Project Team Directory.  
2. Shop Drawings.  
3. Product Data.  
4. Transmittals for Samples delivered.  
5. Informational Submittals.  
6. Closeout Submittals.  
7. Substantial Completion Documents  
8. Supplemental Instructions (SI’s).  
9. Change Directives (CD’s).  
10. Requests for Information (RFI’s).  
11. Requests for Change (RFC’s) and Requests for Proposal (RFP’s).  
12. Meeting Minutes.  
13. Schedules.  
14. Photos.  
15. Reports.  
16. Tests and Inspections.  
17. Punchlists  

G. Submittal Preparation: Contractor may use any or all of the following options:  

1. Subcontractors and Suppliers provide electronic (PDF) submittals to 
General Contractor via uploading to the website service. 

2. Subcontractors and Suppliers provide electronic (PDF) submittals to 
General Contractor via email and General Contractor uploads submittals 
to the website service.  

3. Subcontractors and Suppliers provide paper copy submittals to General 
Contractor. General Contractor scans submittals to convert to PDF 
format, and uploads submittals to website service. 
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4. Subcontractors and Suppliers provide paper copy submittals to Scanning 
Service. Scanning Service scans submittals to convert to PDF format. 
Subcontractors and Suppliers uploads submittals to the website service 
or forwards to General Contractor for uploading.  
 

H. Submittal Format:  

1. All submittals shall be uploaded in “PDF” format. Reduce pdf file size 
before uploading whenever feasible.  

2. For all submittals larger than 11” x 17”, Contractor shall submit two (2) 
full-size paper copy to Architect for reference only (paper copy will not be 
returned) in addition to the electronic submittal.  

I. Shop Drawing and Product Data Submittal Procedures:  

1. General Contractor shall review submittals, add review comments, and 
apply electronic stamp certifying that the submittal complies with the 
requirements of the Contract Documents including verification of 
manufacturer / product, dimensions and coordination of information with 
other parts of the work.  

2. General Contractor shall create an electronic transmittal for each 
submittal, attach to submittal in PDF format, and upload submittal to 
website.  

3. Architect (and/or Sub-Consultant if applicable) shall review submittal, 
add review comments, apply electronic stamp indicating status of 
submittal, and upload reviewed submittal to website. General Contractor 
will receive email notice of completed review.  

4. Distribution of reviewed submittals to subcontractors and suppliers is the 
responsibility of the General Contractor.  

5. Re-submittals, if required, shall be uploaded to the website service under 
the same procedures as described above.  
 

3.02 NON-ELECTRONIC SUBMITTALS:  

A. The following items shall be hard-copy submittals:  

1. Color Samples, Actual Color Charts, Physical Material Samples  
a. Upload a transmittal form to the project website for review and 

tracking purposes.  
2. Applications for Payment. Change Orders.  

a. Upload a pdf copy to the project website upon approval of change 
order.  

 
END OF SECTION 01 33 05 
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SECTION 01 40 00 
QUALITY REQUIREMENTS 

 
 

PART 1 - GENERAL  

1.01 RELATED DOCUMENTS  

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

1.02 SUMMARY  

A. Section includes administrative and procedural requirements for quality 
assurance and quality control.  

1.03 DEFINITIONS  

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

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

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

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

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

1.04 CONFLICTING REQUIREMENTS  

A. Conflicting Standards and Other Requirements: If compliance with two or 
more standards or requirements are specified and the standards or 
requirements establish different or conflicting requirements for minimum 
requirement. Refer conflicting requirements that are different, but apparently 
equal, to Architect for direction before proceeding.  
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B. Minimum Quantity or Quality Levels: The quantity or quality level shown or 
specified shall be the minimum provided or performed. The actual 
installation may comply exactly with the minimum quantity or quality 
specified, or it may exceed the minimum within reasonable limits. To comply 
with these requirements, indicated numeric values are minimum or 
maximum, as appropriate, for the context of requirements. Refer 
uncertainties to Architect for a decision before proceeding.  

1.05 SUBMITTAL PROCEDURES  

A. Prepare submittals and reports as PDF electronic files and upload to 
Submittal Exchange website specifically established for project. Enter 
required data in web-based software site to fully identify submittal.  

1.06 INFORMATIONAL SUBMITTALS  

A. Reports: Prepare and submit certified written reports and documents as 
specified.  

B. Permits, Licenses, and Certificates: For Owner's record, submit copies of 
permits, licenses, certifications, inspection reports, releases, jurisdictional 
settlements, notices, receipts for fee payments, judgments, correspondence, 
records, and similar documents established for compliance with standards 
and regulations bearing on performance of the Work.  

1.07 REPORTS AND DOCUMENTS  

A. Manufacturer's Technical Representative's Field Reports: Prepare written 
information documenting manufacturer's technical representative's tests and 
inspections specified in other Sections. Include the following:   

1. Name, address, telephone number, and email address of technical 
representative making report.   

2. Statement on condition of substrates and their acceptability for 
installation of product.   

3. Statement that products at Project site comply with requirements.   
4. Summary of installation procedures being followed, whether they 

comply with requirements and, if not, what corrective action was 
taken.   

5. Results of operational and other tests and a statement of whether 
observed performance complies with requirements.   

6. Statement whether conditions, products, and installation will affect 
warranty.   

7. Other required items indicated in individual Specification Sections.  

B. Factory-Authorized Service Representative's Reports: Prepare written 
information documenting manufacturer's factory-authorized service 
representative's tests and inspections specified in other Sections. Include 
the following:   

1. Name, address, telephone number, and email address of factory-
authorized service representative making report.   

2. Statement that equipment complies with requirements.   
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3. Results of operational and other tests and a statement of whether 
observed performance complies with requirements.   

4. Statement whether conditions, products, and installation will affect 
warranty.   

5. Other required items indicated in individual Specification Sections.  
 

1.08 QUALITY ASSURANCE  

A. Qualifications paragraphs in this article establish the minimum qualification 
levels required; individual Specification Sections specify additional 
requirements.  

B. Manufacturer Qualifications: A firm experienced in manufacturing products 
or systems similar to those indicated for this Project and with a record of 
successful in-service performance, as well as sufficient production capacity 
to produce required units. As applicable, procure products from 
manufacturers able to meet qualification requirements, warranty 
requirements, and technical or factory-authorized service representative 
requirements.  

C. Fabricator Qualifications: A firm experienced in producing products similar to 
those indicated for this Project and with a record of successful in-service 
performance, as well as sufficient production capacity to produce required 
units.  

D. Installer Qualifications: A firm or individual experienced in installing, erecting, 
applying, or assembling work similar in material, design, and extent to that 
indicated for this Project, whose work has resulted in construction with a 
record of successful in-service performance.  

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

F. Specialists: Certain Specification Sections require that specific construction 
activities shall be performed by entities who are recognized experts in those 
operations. Specialists shall satisfy qualification requirements indicated and 
shall be engaged for the activities indicated.   

1. Requirements of authorities having jurisdiction shall supersede 
requirements for specialists.  
 

G. Testing Agency Qualifications: An NRTL, an NVLAP, or an independent 
agency with the experience and capability to conduct testing and inspection 
indicated, as documented according to ASTM E 329; and with additional 
qualifications specified in individual Sections; and, where required by 
authorities having jurisdiction, that is acceptable to authorities.  
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H. Manufacturer's Technical Representative Qualifications: An authorized 
representative of manufacturer who is trained and approved by 
manufacturer to observe and inspect installation of manufacturer's products 
that are similar in material, design, and extent to those indicated for this 
Project.  

I. Factory-Authorized Service Representative Qualifications: An authorized 
representative of manufacturer who is trained and approved by 
manufacturer to inspect installation of manufacturer's products that are 
similar in material, design, and extent to those indicated for this Project.  

 
1.09 QUALITY CONTROL  

A. Owner Responsibilities: Field quality-control testing and field special 
inspection services specified are the Owner's responsibility. Owner will 
engage a qualified testing agency to perform these services.   

1. Owner will furnish Contractor with names, addresses, and telephone 
numbers of testing agencies engaged and a description of types of 
testing and inspection they are engaged to perform.  

2. Costs for retesting and reinspecting construction that replaces or is 
necessitated by work that failed to comply with the Contract 
Documents will be charged to Contractor, and the Contract Sum will 
be adjusted by Change Order.  
 

B. Contractor Responsibilities: Tests and inspections not explicitly assigned to 
Owner are Contractor's responsibility. Perform additional quality control 
activities, whether specified or not, to verify and document that the Work 
complies with requirements.   

1. Unless otherwise indicated, provide quality-control services specified 
and those required by authorities having jurisdiction. Perform quality-
control services required of Contractor by authorities having 
jurisdiction, whether specified or not.   

2. Where services are indicated as Contractors’ responsibility, engage a 
qualified testing agency to perform quality-control services.   

a. Contractor shall not employ same entity engaged by Owner, 
unless agreed to in writing by Owner.   

3. Notify testing agencies at least 24 hours in advance of time when 
Work that requires testing or inspection will be performed. 

4. Where quality-control services are indicated as Contractor's 
responsibility, submit a certified written report, in duplicate, of each 
quality-control service.   

5. Testing and inspection requested by Contractor and not required by 
the Contract Documents are Contractor's responsibility.   

6. Submit additional copies of each written report directly to authorities 
having jurisdiction, when they so direct.  

 
C. Retesting/Reinspecting: Regardless of whether original tests or inspections 

were Contractor's responsibility, provide quality-control services, including 
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retesting and reinspecting, for construction that replaced Work that failed to 
comply with the Contract Documents.  

D. Testing Agency Responsibilities: Cooperate with Architect and Contractor in 
performance of duties. Provide qualified personnel to perform required tests 
and inspections.   

1. Notify Architect and Contractor promptly of irregularities or 
deficiencies observed in the Work during performance of its services.   

2. Determine the locations from which test samples will be taken and in 
which in-situ tests are conducted.   

3. Conduct and interpret tests and inspections and state in each report 
whether tested and inspected work complies with or deviates from 
requirements.   

4. Submit a certified written report, in duplicate, of each test, inspection, 
and similar quality- control service through Contractor.   

5. Do not release, revoke, alter, or increase the Contract Document 
requirements or approve or accept any portion of the Work.   

6. Do not perform duties of Contractor.  
 

E. Manufacturer's Field Services: Where indicated, engage a factory-
authorized service representative to inspect field-assembled components 
and equipment installation, including service connections. Report results in 
writing as specified in Section 01 33 00 "Submittal Procedures."  

F. Manufacturer's Technical Services: Where indicated, engage a 
manufacturer's technical representative to observe and inspect the Work. 
Manufacturer's technical representative's services include participation in 
preinstallation conferences, examination of substrates and conditions, 
verification of materials, observation of Installer activities, inspection of 
completed portions of the Work, and submittal of written reports.  

G. Contractor's Associated Requirements and Services: Cooperate with 
agencies and representatives performing required tests, inspections, and 
similar quality-control services, and provide reasonable auxiliary services as 
requested. Notify agency sufficiently in advance of operations to permit 
assignment of personnel. Provide the following:   

1. Access to the Work.   
2. Incidental labor and facilities necessary to facilitate tests and 

inspections.   
3. Adequate quantities of representative samples of materials that 

require testing and inspection. Assist agency in obtaining samples.   
4. Facilities for storage and field curing of test samples.   
5. Delivery of samples to testing agencies.   
6. Preliminary design mix proposed for use for material mixes that 

require control by testing agency.   
7. Security and protection for samples and for testing and inspection 

equipment at Project site.  
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H. Coordination: Coordinate sequence of activities to accommodate required 
quality-assurance and quality-control services with a minimum of delay and 
to avoid necessity of removing and replacing construction to accommodate 
testing and inspection.   

1. Schedule times for tests, inspections, obtaining samples, and similar 
activities.  

I. Schedule of Tests and Inspections: Prepare a schedule of tests, inspections, 
and similar quality- control services required by the Contract Documents. 
Coordinate and submit concurrently with Contractor's Construction 
Schedule. Update as the Work progresses.   

1. Distribution: Distribute schedule to Owner, Architect, testing agencies, 
and each party involved in performance of portions of the Work where 
tests and inspections are required.    
 

1.10 SPECIAL TESTS AND INSPECTIONS  

A. Special Tests and Inspections: Owner will engage a qualified testing agency 
to conduct special test and inspection required. 

PART 2 - PRODUCTS (Not Used)  

PART 3 - EXECUTION  

3.01 TEST AND INSPECTION LOG  

A. Test and Inspection Log: Prepare a record of tests and inspections. Include 
the following:   

1. Date test or inspection was conducted.   
2. Description of the Work tested or inspected.   
3. Date test or inspection results were transmitted to Architect.   
4. Identification of testing agency or special inspector conducting test or 

inspection.  
 

B. Maintain log at Project site. Post changes and revisions as they occur. 
Provide access to test and inspection log for Architect's reference during 
normal working hours.  

3.02 REPAIR AND PROTECTION  

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

1. Provide materials and comply with installation requirements specified 
in other Specification Sections or matching existing substrates and 
finishes. Restore patched areas and extend restoration into adjoining 
areas with durable seams that are as invisible as possible. Comply 
with the Contract Document requirements for cutting and patching in 
Section 01 73 00 "Execution."  
 

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



 
IANG – BUILDING A9 HVAC IMPROVEMENTS                      QUALITY REQUIREMENTS 
CAMP DODGE – JOHNSTON, IOWA                                                                01 40 00 - 7 
 

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

 
END OF SECTION 
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SECTION 01 42 00 
REFERENCES 

 

PART 1 - GENERAL  

1.01 RELATED DOCUMENTS  

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

1.02 DEFINITIONS  

A. General: Basic Contract definitions are included in the Conditions of the 
Contract.  

B. "Approved": When used to convey Architect's action on Contractor's 
submittals, applications, and requests, "approved" is limited to Architect's 
duties and responsibilities as stated in the Conditions of the Contract.  

C. "Directed": A command or instruction by Architect. Other terms including 
"requested,"  "authorized," "selected," "required," and "permitted" have the 
same meaning as "directed."  

D. "Indicated": Requirements expressed by graphic representations or in 
written form on Drawings, in Specifications, and in other Contract 
Documents. Other terms including "shown," "noted,"  "scheduled," and 
"specified" have the same meaning as "indicated."  

E. “Regulations": Laws, ordinances, statutes, and lawful orders issued by 
authorities having jurisdiction, and rules, conventions, and agreements 
within the construction industry that control performance of the Work.  

F. "Furnish": Supply and deliver to Project site, ready for unloading, unpacking, 
assembly, installation, and similar operations.  

G. "Install": Unload, temporarily store, unpack, assemble, erect, place, anchor, 
apply, work to dimension, finish, cure, protect, clean, and similar operations 
at Project site.  

H. "Provide": Furnish and install, complete and ready for the intended use.  

I. "Project Site": Space available for performing construction activities. The 
extent of Project site is shown on Drawings and may or may not be identical 
with the description of the land on which Project is to be built.  

1.03 INDUSTRY STANDARDS  

A. Applicability of Standards: Unless the Contract Documents include more 
stringent requirements, applicable construction industry standards have the 
same force and effect as if bound or copied directly into the Contract 
Documents to the extent referenced. Such standards are made a part of the 
Contract Documents by reference.  



IANG – BUILDING A9 HVAC IMPROVEMENTS                                                 REFERENCES 
CAMP DODGE – JOHNSTON, IOWA                                                                       01 42 00 - 2 
 

B. Publication Dates: Comply with standards in effect as of date of the 
Contract Documents unless otherwise indicated.   

1. For standards referenced by applicable building codes, comply with 
dates of standards as listed in building codes.  

C. Copies of Standards: Each entity engaged in construction on Project should 
be familiar with industry standards applicable to its construction activity. 
Copies of applicable standards are not bound with the Contract Documents.   

1. Where copies of standards are needed to perform a required 
construction activity, obtain copies directly from publication source.  

1.04 ABBREVIATIONS AND ACRONYMS  

A. Industry Organizations: Where abbreviations and acronyms are used in 
Specifications or other Contract Documents, they shall mean the 
recognized name of the entities indicated in Gale's "Encyclopedia of 
Associations: National Organizations of the U.S." or in Columbia Books' 
"National Trade & Professional Associations of the United States."  

B. Industry Organizations: Where abbreviations and acronyms are used in 
Specifications or other Contract Documents, they shall mean the 
recognized name of the entities in the following list.  Abbreviations and 
acronyms not included in this list shall mean the recognized name of the 
entities indicated in Gale's "Encyclopedia of Associations: National 
Organizations of the U.S." or in Columbia Books' "National Trade & 
Professional Associations of the United States." The information in this list 
is subject to change and is believed to be accurate as of the date of the 
Contract Documents.   

1. AABC - Associated Air Balance Council; www.aabc.com.   
2. ABMA - American Bearing Manufacturers Association; 

www.americanbearings.org.   
3. ABMA - American Boiler Manufacturers Association; 

www.abma.com.   
4. AGA - American Gas Association; www.aga.org.   
5. AHRI - Air-Conditioning, Heating, and Refrigeration Institute (The); 

www.ahrinet.org.   
6. AIA - American Institute of Architects (The); www.aia.org.   
7. AMCA - Air Movement and Control Association International, Inc.; 

www.amca.org.   
8. ANSI - American National Standards Institute; www.ansi.org.   
9. ARI - Air-Conditioning & Refrigeration Institute; (See AHRI).   
10. ARI - American Refrigeration Institute; (See AHRI).   
11. ASHRAE - American Society of Heating, Refrigerating and Air-

Conditioning Engineers; www.ashrae.org.   
12. ASME - ASME International; (American Society of Mechanical 

Engineers); www.asme.org.   
13. ASSP - American Society of Safety Professionals (The); 

www.assp.org.   
14. ASTM - ASTM International; www.astm.org.   
15. AWS - American Welding Society; www.aws.org.   
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16. CISPI - Cast Iron Soil Pipe Institute; www.cispi.org.   
17. CTI - Cooling Technology Institute; (Formerly: Cooling Tower 

Institute); www.coolingtechnology.org.   
18. FM Approvals - FM Approvals LLC; www.fmglobal.com.   
19. EEE - Institute of Electrical and Electronics Engineers, Inc. (The); 

www.ieee.org.   
20. NAAMM - National Association of Architectural Metal Manufacturers; 

www.naamm.org.  
21. NACE - NACE International; (National Association of Corrosion 

Engineers International); www.nace.org.   
22. NADCA - National Air Duct Cleaners Association; www.nadca.com.   
23. NAIMA - North American Insulation Manufacturers Association; 

www.naima.org.   
24. NEBB - National Environmental Balancing Bureau; www.nebb.org.   
25. NECA - National Electrical Contractors Association; 

www.necanet.org.   
26. NEMA - National Electrical Manufacturers Association; 

www.nema.org.   
27. NFPA - National Fire Protection Association; www.nfpa.org.   
28. NSF - NSF International; www.nsf.org.   
29. SMACNA - Sheet Metal and Air Conditioning Contractors' National 

Association; www.smacna.org.   
30. UL - Underwriters Laboratories Inc.; www.ul.com.   

 
C. Code Agencies: Where abbreviations and acronyms are used in 

Specifications or other Contract Documents, they shall mean the 
recognized name of the entities in the following list.  This information is 
believed to be accurate as of the date of the Contract Documents.   

1. IAPMO - International Association of Plumbing and Mechanical 
Officials; www.iapmo.org.   

2. ICC - International Code Council; www.iccsafe.org.   
 

D. Federal Government Agencies: Where abbreviations and acronyms are 
used in Specifications or other Contract Documents, they shall mean the 
recognized name of the entities in the following list. Information is subject to 
change and is up to date as of the date of the Contract Documents.   

1. COE - Army Corps of Engineers; www.usace.army.mil.   
2. CPSC - Consumer Product Safety Commission; www.cpsc.gov.   
3. DOC - Department of Commerce; National Institute of Standards 

and Technology; www.nist.gov.   
4. DOD - Department of Defense; www.quicksearch.dla.mil.   
5. DOE - Department of Energy; www.energy.gov.   
6. EPA - Environmental Protection Agency; www.epa.gov.   
7. FAA - Federal Aviation Administration; www.faa.gov.   
8. FG - Federal Government Publications; www.gpo.gov/fdsys.   
9. GSA - General Services Administration; www.gsa.gov.   
10. HUD - Department of Housing and Urban Development; 

www.hud.gov.   
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11. LBL - Lawrence Berkeley National Laboratory; Environmental 
Energy Technologies Division; www.eetd.lbl.gov.   

12. OSHA - Occupational Safety & Health Administration; 
www.osha.gov.   

13. SD - Department of State; www.state.gov.  
14. TRB - Transportation Research Board; National Cooperative 

Highway Research Program; The National Academies; www.trb.org.   
15. USDA - Department of Agriculture; Agriculture Research Service; 

U.S. Salinity Laboratory; www.ars.usda.gov.   
16. USDA - Department of Agriculture; Rural Utilities Service; 

www.usda.gov.   
17. USDOJ - Department of Justice; Office of Justice Programs; 

National Institute of Justice; www.ojp.usdoj.gov.   
18. USP - U.S. Pharmacopeial Convention; www.usp.org.   
19. USPS - United States Postal Service; www.usps.com.  

 
E. Standards and Regulations: Where abbreviations and acronyms are used in 

Specifications or other Contract Documents, they shall mean the 
recognized name of the standards and regulations in the following list. This 
information is subject to change and is believed to be accurate as of the 
date of the Contract Documents.   

1. CFR - Code of Federal Regulations; Available from Government 
Printing Office; www.govinfo.gov.   

2. DOD - Department of Defense; Military Specifications and 
Standards; Available from DLA Document Services; 
www.quicksearch.dla.mil.   

3. DSCC - Defense Supply Center Columbus; (See FS).  
4. FED-STD - Federal Standard; (See FS).   
5. FS - Federal Specification; Available from DLA Document Services;  

www.quicksearch.dla.mil.    
a. Available from Defense Standardization Program; 

www.dsp.dla.mil.   
b. Available from General Services Administration; 

www.gsa.gov.  
c. Available from National Institute of Building 

Sciences/Whole Building Design Guide; www.wbdg.org.   
6. MILSPEC - Military Specification and Standards; (See DOD).   
7. USAB - United States Access Board; www.access-board.gov.   
8. USATBCB - U.S. Architectural & Transportation Barriers Compliance 

Board; (See USAB).  
 

F. State Government Agencies: Where abbreviations and acronyms are used 
in Specifications or other Contract Documents, they shall mean the 
recognized name of the entities in the following list. This information is 
subject to change and is believed to be accurate as of the date of the 
Contract Documents.   

1. CBHF; State of California; Department of Consumer Affairs; Bureau 
of Electronic and Appliance Repair, Home Furnishings and Thermal 
Insulation; www.bearhfti.ca.gov.   

http://www.usps.com/
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2. CCR; California Code of Regulations; Office of Administrative Law; 
California Title 24 Energy Code; www.calregs.com.   

3. CDHS; California Department of Health Services; (See CDPH).    
4. CDPH; California Department of Public Health; Indoor Air Quality 

Program; www.cal- iaq.org.    
5. CPUC; California Public Utilities Commission; www.cpuc.ca.gov.   
6. SCAQMD; South Coast Air Quality Management District; 

www.aqmd.gov.   
7. TFS; Texas A&M Forest Service; Sustainable Forestry and 

Economic Development; www.txforestservice.tamu.edu.  
 

PART 2 - PRODUCTS (Not Used)  

PART 3 - EXECUTION (Not Used)  

 
END OF SECTION 
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SECTION 01 50 00 

TEMPORARY FACILITIES AND CONTROLS 
 
 

PART 1 - GENERAL  

1.01 RELATED DOCUMENTS  

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

1.02 SUMMARY  

A. Section includes requirements for temporary utilities, support facilities, 
and security and protection facilities.  

B. Related Requirements:  

1. Section 01 10 00 "Summary" for work restrictions and limitations 
on utility interruptions.  

1.03 USE CHARGES  

A. Installation, removal, and use charges for temporary facilities shall be 
included in the Contract Sum unless otherwise indicated. Allow other 
entities engaged in the Project to use temporary services and facilities 
without cost, including, but not limited to, Owner's construction forces, 
Architect, testing agencies, and authorities having jurisdiction.  

B. Water and Sewer Service from Existing System: Water from Owner's 
existing water system is available for use without metering and without 
payment of use charges. Provide connections and extensions of 
services as required for construction operations.  

C. Electric Power Service from Existing System: Electric power from 
Owner's existing system is available for use without metering and 
without payment of use charges. Provide connection and extensions of 
services as required for construction operations.  

1.04 INFORMATIONAL SUBMITTALS  

A. Site Utilization Plan: Show temporary facilities, temporary utility lines 
and connections, staging areas, construction site entrances, vehicle 
circulation, and parking areas for construction personnel.  

B. Dust- and HVAC-Control Plan: Submit coordination drawing and 
narrative that indicates the dust- and HVAC-control measures proposed 
for use, proposed locations, and proposed time Frame for their 
operation. Include the following:   

1. Locations of dust-control partitions at each phase of work.   
2. HVAC system isolation schematic drawing.   
3. Location of proposed air-filtration system discharge.   
4. Waste-handling procedures.   
5. Other dust-control measures.  
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1.05 PROJECT CONDITIONS  

A. Temporary Use of Permanent Facilities: Engage Installer of each 
permanent service to assume responsibility for operation, maintenance, 
and protection of each permanent service during its use as a 
construction facility before Owner's acceptance, regardless of 
previously assigned responsibilities.  

PART 2 - PRODUCTS  

2.01 MATERIALS  

A. Dust-Control Adhesive-Surface Walk-Off Mats: Provide mats minimum 
36 by 60 inches.  

2.02 TEMPORARY FACILITIES  

A. Field Offices: Contractor shall determine if a field office is required and 
shall arrange with the owner on potential placement.  

B. Owner Facilities: Work with Owner to schedule space to be used for 
project meetings specified in other Division 01 selections.  

C. Storage and Fabrication Sheds: Provide sheds sized, furnished, and 
equipped to accommodate materials and equipment for construction 
operations.   

1. Store combustible materials apart from building. 
 

2.03  EQUIPMENT  

A. Fire Extinguishers: Portable, UL rated; with class and extinguishing 
agent as required by locations and classes of fire exposures.  

PART 3 - EXECUTION  

3.01 TEMPORARY FACILITIES, GENERAL  

A. Conservation: Coordinate construction and use of temporary facilities 
with consideration given to conservation of energy, water, and 
materials. Coordinate use of temporary utilities to minimize waste.  

3.02 INSTALLATION, GENERAL  

A. Locate facilities where they will serve Project adequately and result in 
minimum interference with performance of the Work. Relocate and 
modify facilities as required by progress of the Work.  

B. Provide each facility ready for use when needed to avoid delay. Do not 
remove until facilities are no longer needed or are replaced by 
authorized use of completed permanent facilities.  

C. Isolation of Work Areas in Occupied Facilities: Prevent dust, fumes, and 
odors from entering occupied areas.   
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1. Prior to commencing work, isolate the HVAC system in area 
where work is to be performed.   
 

a. Disconnect supply and return ductwork in work area from 
HVAC systems servicing occupied areas.   

b. Maintain negative air pressure within work area, using 
HEPA-equipped air-filtration units, starting with 
commencement of temporary partition construction, and 
continuing until removal of temporary partitions is complete.  
 

2. Maintain dust partitions during the Work. Use vacuum collection 
attachments on dust- producing equipment. Isolate limited work 
within occupied areas using portable dust- containment devices.   

3. Perform daily construction cleanup and final cleanup using 
approved, HEPA-filter- equipped vacuum equipment.  
 

3.03 TEMPORARY UTILITY INSTALLATION  

A. General: Install temporary service or connect to existing service.   

1. Arrange with Owner to make connections for temporary services.  
 

B. Water Service: Connect to Owner's existing water service facilities. 
Clean and maintain water service facilities in a condition acceptable to 
Owner. At Substantial Completion, restore these facilities to condition 
existing before initial use.  

C. Sanitary Facilities: Provide temporary toilets, wash facilities, safety 
shower and eyewash facilities, and drinking water for use of 
construction personnel. Comply with requirements of authorities having 
jurisdiction for type, number, location, operation, and maintenance of 
fixtures and facilities.  

D. Use of Permanent Toilets: Use of Owner's existing toilet facilities will be 
permitted, as long as facilities are cleaned and maintained in a condition 
acceptable to Owner. Only use toilet facilities specifically designated by 
Owner. At Substantial Completion, restore these facilities to condition 
existing before initial use.  

E. Electric Power Service: Connect to Owner's existing electric power 
service. Maintain equipment in a condition acceptable to Owner.  

F. Lighting: Provide temporary lighting with local switching that provides 
adequate illumination for construction operations, observations, 
inspections, and traffic conditions.   

1. Install and operate temporary lighting that fulfills security and 
protection requirements without operating entire system.  

G. Telephone Service:  Not required; provide superintendent with cellular 
telephone.  

3.04 SUPPORT FACILITIES INSTALLATION  

A. General: Comply with the following:   
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1. Provide construction for temporary offices, shops, and sheds 
located within construction area or within 30 feet of building lines 
that is noncombustible according to ASTM E 136.  Comply with 
NFPA 241.   

2. Maintain support facilities until Architect schedules Substantial 
Completion inspection.  Remove before Substantial Completion. 
Personnel remaining after Substantial Completion will be 
permitted to use permanent facilities, under conditions acceptable 
to Owner.  
 

B. Traffic Controls: Comply with requirements of authorities having 
jurisdiction.   

1. Protect existing site improvements to remain including curbs, 
pavement, and utilities.   

2. Maintain access for fire-fighting equipment and access to fire 
hydrants.  
 

C. Parking:    

1. Coordinate with owner location of parking and areas for delivery of 
equipment to the site.  
 

D. Storage and Staging:  Use designated areas of Project site for storage 
and staging needs.  

E. Project Signs: Provide Project signs as indicated. Unauthorized signs 
are not permitted.   

1. Temporary Signs: Provide other signs as indicated and as 
required to inform public and individuals seeking entrance to 
Project.  a. Provide temporary, directional signs for construction 
personnel and visitors.    

2. Maintain and touch up signs so they are legible at all times.  
 

F. Waste Disposal Facilities: Provide waste-collection containers in sizes 
adequate to handle waste from construction operations. Comply with 
requirements of authorities having jurisdiction.  Comply with progress 
cleaning requirements in Section 01 73 00 "Execution."   Lifts and 
Hoists: Provide facilities necessary for hoisting materials and personnel.   

1. Truck cranes and similar devices used for hoisting materials are 
considered "tools and equipment" and not temporary facilities.  
 
 

3.05 SECURITY AND PROTECTION FACILITIES INSTALLATION 

A. Protection of Existing Facilities: Protect existing vegetation, equipment, 
structures, utilities, and other improvements at Project site and on 
adjacent properties, except those indicated to be removed or altered. 
Repair damage to existing facilities.   
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1. Where access to adjacent properties is required in order to affect 
protection of existing facilities, obtain written permission from 
adjacent property owner to access property for that purpose.  
 

B. Environmental Protection: Provide protection, operate temporary 
facilities, and conduct construction as required to comply with 
environmental regulations and that minimize possible air, waterway, and 
subsoil contamination or pollution or other undesirable effects.   

1. Comply with work restrictions specified in Section 01 10 00 
"Summary."  
 

C. Barricades, Warning Signs, and Lights: Comply with requirements of 
authorities having jurisdiction for erecting structurally adequate 
barricades, including warning signs and lighting.  

D. Temporary Enclosures: Provide temporary enclosures for protection of 
construction, in progress and completed, from exposure, foul weather, 
other construction operations, and similar activities. Provide temporary 
weathertight enclosure for building exterior.    

Where heating or cooling is needed and permanent enclosure is 
incomplete, insulate temporary enclosures.  

 
E. 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.   

1. Construct dustproof partitions with gypsum wallboard with joints 
taped on occupied side, and fire-retardant-treated plywood on 
construction operations side.   

2. Construct dustproof partitions with two layers of 6-mil polyethylene 
sheet on each side.  Cover floor with two layers of 6-mil 
polyethylene sheet, extending sheets 18 inches up the sidewalls. 
Overlap and tape full length of joints. Cover floor with fire-
retardant-treated plywood.   
 

a. Construct vestibule and airlock at each entrance through 
temporary partition with not less than 48 inches between 
doors. Maintain water-dampened foot mats in vestibule.   

3. Where fire-resistance-rated temporary partitions are indicated or 
are required by authorities having jurisdiction, construct partitions 
according to the rated assemblies.   

4. Insulate partitions to control noise transmission to occupied areas.   
5. Seal joints and perimeter. Equip partitions with gasketed dustproof 

doors and security locks where openings are required.   
6. Protect air-handling equipment.   
7. Provide walk-off mats at each entrance through temporary 

partition.  
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F. Temporary Fire Protection: Install and maintain temporary fire-
protection facilities of types needed to protect against reasonably 
predictable and controllable fire losses. Comply with NFPA 241; 
manage fire-prevention program.   

1. Prohibit smoking on owner property. Comply with additional limits 
on smoking specified in other Sections.   

2. Supervise welding operations, combustion-type temporary heating 
units, and similar sources of fire ignition according to requirements 
of authorities having jurisdiction.   

3. Develop and supervise an overall fire-prevention and -protection 
program for personnel at Project site. Review needs with local fire 
department and establish procedures to be followed. Instruct 
personnel in methods and procedures. Post warnings and 
information.  
 

3.06 OPERATION, TERMINATION, AND REMOVAL  

A. Supervision: Enforce strict discipline in use of temporary facilities. To 
minimize waste and abuse, limit availability of temporary facilities to 
essential and intended uses.    

B. Maintenance: Maintain facilities in good operating condition until 
removal.   

1. Maintain operation of temporary enclosures, heating, cooling, 
humidity control, ventilation, and similar facilities on a 24-hour 
basis where required to achieve indicated results and to avoid 
possibility of damage.  
 

C. Temporary Facility Changeover: Do not change over from using 
temporary security and protection facilities to permanent facilities until 
Substantial Completion.  

D. Termination and Removal: Remove each temporary facility when need 
for its service has ended, when it has been replaced by authorized use 
of a permanent facility, or no later than Substantial Completion. 
Complete or, if necessary, restore permanent construction that may 
have been delayed because of interference with temporary facility. 
Repair damaged Work, clean exposed surfaces, and replace 
construction that cannot be satisfactorily repaired.   

1. Materials and facilities that constitute temporary facilities are 
property of Contractor.  Owner reserves right to take possession 
of Project identification signs.   

2. At Substantial Completion, repair, renovate, and clean permanent 
facilities used during construction period. Comply with final 
cleaning requirements specified in Section 01 77 00 "Closeout 
Procedures."  

 
END OF SECTION 
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SECTION 01 60 00 
PRODUCT REQUIREMENTS  

 
 

PART 1 - GENERAL  

1.01 RELATED DOCUMENTS  

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

1.02 SUMMARY  

A. Section includes administrative and procedural requirements for selection of 
products for use in Project; product delivery, storage, and handling; 
manufacturers' standard warranties on products; special warranties; and 
comparable products.  

B. Related Requirements:   

1. Section 01 23 00 "Alternates" for products selected under an alternate.   
2. Section 01 25 00 "Substitution Procedures" for requests for substitutions.   
3. Section 01 42 00 "References" for applicable industry standards for 

products specified.  

1.03 DEFINITIONS  

A. Products: Items obtained for incorporating into the Work, whether purchased 
for Project or taken from previously purchased stock. The term "product" 
includes the terms "material,"  "equipment," "system," and terms of similar 
intent.  

1. Named Products: Items identified by manufacturer's product name, 
including make or model number or other designation shown or listed in 
manufacturer's published product literature that is current as of date of 
the Contract Documents.   

2. New Products: Items that have not previously been incorporated into 
another project or facility. Products salvaged or recycled from other 
projects are not considered new products.   

3. Comparable Product: Product that is demonstrated and approved by 
Architect through submittal process to have the indicated qualities related 
to type, function, dimension, in- service performance, physical properties, 
appearance, and other characteristics that equal or exceed those of 
specified product.  

B. Basis-of-Design Product Specification: A specification in which a single 
manufacturer's product is named and accompanied by the words "basis-of-
design product," including make or model number or other designation. 
Published attributes and characteristics of basis-of-design product establish 
salient characteristics of products.   

1. Evaluation of Comparable Products: In addition to the basis-of-design 
product description, product attributes and characteristics may be listed to 
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establish the significant qualities related to type, function, in-service 
performance and physical properties, weight, dimension, durability, visual 
characteristics, and other special features  and requirements for purposes 
of evaluating comparable products of additional  manufacturers named in 
the specification.  Manufacturer's published attributes and characteristics 
of basis-of-design product also establish salient characteristics of 
products for purposes of evaluating comparable products.  

C. Subject to Compliance with Requirements: Where the phrase "Subject to 
compliance with requirements" introduces a product selection procedure in an 
individual Specification Section, provide products qualified under the specified 
product procedure. In the event that a named product or product by a named 
manufacturer does not meet the other requirements of the specifications, 
select another named product or product from another named manufacturer 
that does meet the requirements of the specifications. Submit a comparable 
product or substitution request, if applicable.  

D. Comparable Product Submittal: An action submittal requesting consideration 
of a comparable product.  Comply with the requirements specified in Part 2 
"Comparable Products" Article.  

E. Basis-of-Design Product Submittal: An action submittal complying with 
requirements in Section 01 33 00 "Submittal Procedures” that demonstrates 
compliance with requirements.  

F. Substitution: Refer to Section 01 25 00 "Substitution Procedures" for definition 
and limitations on substitutions.  

1.04 QUALITY ASSURANCE  

A. Compatibility of Options: If Contractor is given option of selecting between two 
or more products for use on Project, select product compatible with products 
previously selected, even if previously selected products were also options.   

1. Resolution of Compatibility Disputes between Multiple Contractors:   
a. Contractors are responsible for providing products and 

construction methods compatible with products and construction 
methods of other contractors.   

2. If a dispute arises between the multiple contractors over concurrently 
selectable but incompatible products, Architect will determine which 
products shall be used.  

B. Identification of Products: Except for required labels and operating data, do 
not attach or imprint manufacturer or product names or trademarks on 
exposed surfaces of products or equipment that will be exposed to view in 
occupied spaces or on the exterior.   

1. Labels: Locate required product labels and stamps on a concealed 
surface, or, where required for observation following installation, on a 
visually accessible surface that is not conspicuous.   

2. Equipment Nameplates: Provide a permanent nameplate on each item of 
service- connected or power-operated equipment. Locate on a visually 
accessible but not conspicuous surface. Include information essential for 
operation, including the following:   
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a. Name of product and manufacturer.   
b. Model and serial number.   
c. Capacity.   
d. Speed.   
e. Ratings.   

 
1.05 COORDINATION  

A. Modify or adjust affected work as necessary to integrate work of approved 
comparable products and approved substitutions.  

1.06 PRODUCT DELIVERY, STORAGE, AND HANDLING  

A. Deliver, store, and handle products using means and methods that will 
prevent damage, deterioration, and loss, including theft and vandalism. 
Comply with manufacturer's written instructions.  

B. Delivery and Handling:   

1. Schedule delivery to minimize long-term storage at Project site and to 
prevent overcrowding of construction spaces.   

2. Coordinate delivery with installation time to ensure minimum holding time 
for items that are flammable, hazardous, easily damaged, or sensitive to 
deterioration, theft, and other losses.   

3. Deliver products to Project site in an undamaged condition in 
manufacturer's original sealed container or other packaging system, 
complete with labels and instructions for handling, storing, unpacking, 
protecting, and installing.   

4. Inspect products on delivery to determine compliance with the Contract 
Documents and to determine that products are undamaged and properly 
protected.  

C. Storage:   

1. Provide a secure location and enclosure at Project site for storage of 
materials and equipment.    

2. Store products to allow for inspection and measurement of quantity or 
counting of units.   

3. Store materials in a manner that will not endanger Project structure.   
4. Store products that are subject to damage by the elements, under cover 

in a weathertight enclosure above ground, with ventilation adequate to 
prevent condensation.   

5. Protect foam plastic from exposure to sunlight, except to extent 
necessary for period of installation and concealment.   

6. Comply with product manufacturer's written instructions for temperature, 
humidity, ventilation, and weather-protection requirements for storage.   

7. Protect stored products from damage and liquids from freezing.  

1.07 PRODUCT WARRANTIES  

A. Warranties specified in other Sections shall be in addition to, and run 
concurrent with, other warranties required by the Contract Documents. 
Manufacturer's disclaimers and limitations on product warranties do not 
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relieve Contractor of obligations under requirements of the Contract 
Documents.   

1. Manufacturer's Warranty: Written warranty furnished by individual 
manufacturer for a particular product and specifically endorsed by 
manufacturer to Owner.   

2. Special Warranty: Written warranty required by the Contract Documents 
to provide specific rights for Owner.  

B. Special Warranties: Prepare a written document that contains appropriate 
terms and identification, ready for execution.   

1. Manufacturer's Standard Form: Modified to include Project-specific 
information and properly executed.   

2. Specified Form: When specified forms are included with the 
Specifications, prepare a written document using indicated form properly 
executed.   

3. See other Sections for specific content requirements and particular 
requirements for submitting special warranties.  
 

C. Submittal Time: Comply with requirements in Section 01 77 00 "Closeout 
Procedures."  

PART 2 - PRODUCTS  

2.01 PRODUCT SELECTION PROCEDURES  

A. General Product Requirements: Provide products that comply with the 
Contract Documents, are undamaged and, unless otherwise indicated, are 
new at time of installation.   

1. Provide products complete with accessories, trim, finish, fasteners, and 
other items needed for a complete installation and indicated use and 
effect.   

2. Standard Products: If available, and unless custom products or 
nonstandard options are specified, provide standard products of types 
that have been produced and used successfully in similar situations on 
other projects.   

3. Owner reserves the right to limit selection to products with warranties 
meeting requirements of the Contract Documents.   

4. Where products are accompanied by the term "as selected," Architect will 
make selection.   

5. Descriptive, performance, and reference standard requirements in the 
Specifications establish salient characteristics of products.   

6. Or Equal: For products specified by name and accompanied by the term 
"or equal," or "or approved equal," or "or approved," comply with 
requirements in "Comparable Products" Article to obtain approval for use 
of an unnamed product.  a. Submit additional documentation required by 
Architect in order to establish equivalency of proposed products. 
Evaluation of "or equal" product status is by the Architect; whose 
determination is final.  
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B. Product Selection Procedures:   

1. Sole Product: Where Specifications name a single manufacturer and 
product, provide the named product that complies with requirements.  a. 
Sole product may be indicated by the phrase: "Subject to compliance with 
requirements, provide the following: …"   

2. Sole Manufacturer/Source: Where Specifications name a single 
manufacturer or source, provide a product by the named manufacturer or 
source that complies with requirements.  a. Sole manufacturer/source 
may be indicated by the phrase: "Subject to compliance with 
requirements, provide products by the following: …"   

3. Limited List of Products: Where Specifications include a list of names of 
both manufacturers and products, provide one of the products listed that 
complies with requirements.  a. Limited list of products may be indicated 
by the phrase: "Subject to compliance with requirements, provide one of 
the following: …"  

4. Limited List of Manufacturers: Where Specifications include a list of 
manufacturers' names, provide a product by one of the manufacturers 
listed that complies with requirements.  a. Limited list of manufacturers is 
indicated by the phrase: "Subject to compliance with requirements, 
provide products by one of the following: …"   

5. Basis-of-Design Product: Where Specifications name a product, or refer 
to a product indicated on Drawings, and include a list of manufacturers, 
provide the specified or indicated product or a comparable product by one 
of the other named manufacturers.  Drawings and Specifications indicate 
sizes, profiles, dimensions, and other characteristics that are based on 
the product named. Comply with requirements in "Comparable Products" 
Article for consideration of an unnamed product by one of the other 
named manufacturers.  a. For approval of products by unnamed 
manufacturers, comply with requirements in Section 01 25 00 
"Substitution Procedures" for substitutions for convenience.  
 

C. Visual Matching Specification: Where Specifications require "match Architect's 
sample," provide a product that complies with requirements and matches 
Architect's sample. Architect's decision will be final on whether a proposed 
product matches.   

1. If no product available within specified category matches and complies 
with other specified requirements, comply with requirements in Section 01 
25 00 "Substitution Procedures" for proposal of product.  
 

D. Visual Selection Specification: Where Specifications include the phrase "as 
selected by Architect from manufacturer's full range" or similar phrase, select 
a product that complies with requirements. Architect will select color, gloss, 
pattern, density, or texture from manufacturer's product line that includes both 
standard and premium items.  

2.02 COMPARABLE PRODUCTS  

A. Conditions for Consideration of Comparable Products: Architect will consider 
Contractor's request for comparable product when the following conditions are 
satisfied. If the following conditions are not satisfied, Architect may return 
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requests without action, except to record noncompliance with these 
requirements:   

1. Identification of basis-of-design product or fabrication or installation 
method to be replaced, including Specification Section number and title 
and Drawing numbers and titles.   

2. Evidence that proposed product does not require revisions to the 
Contract Documents, is consistent with the Contract Documents, will 
produce the indicated results, and is compatible with other portions of the 
Work.    

3. Detailed comparison of significant qualities of proposed product with 
those named in the Specifications. Significant product qualities include 
attributes such as type, function, in- service performance and physical 
properties, weight, dimension, durability, visual characteristics, and other 
specific features and requirements.   

4. Evidence that proposed product provides specified warranty.   
5. List of similar installations for completed projects with project names and 

addresses and names and addresses of architects and owners, if 
requested.   

6. Samples, if requested.  
 

B. Architect's Action on Comparable Products Submittal: If necessary, Architect 
will request additional information or documentation for evaluation. 

1. Submittal Procedures: Comply with Section 01 33 00 Submittal 
Procedures. 

2. Use product specified if Architect does not issue a decision on use of a 
comparable product request within time allocated.  
 

C. Submittal Requirements:    

1. Approval by the Architect of Contractor's request for use of comparable 
product is not intended to satisfy other submittal requirements. Comply 
with specified submittal requirements in individual Specification Sections.   

2. When approved in advance by Architect, other submittal requirements 
specified in individual Specification Sections may be combined with 
comparable product submittal.  Approval by the Architect of comparable 
product submittal and of other submittal requirements will satisfy 
product’s submittal requirements.  
 

PART 3 - EXECUTION (Not Used)  

 
END OF SECTION 
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SECTION 01 73 00 
EXECUTION 

 
PART 1 - GENERAL  

1.01 RELATED DOCUMENTS  

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

1.02 SUMMARY  

A. Section includes general administrative and procedural requirements 
governing execution of the Work including, but not limited to, the following:   

1. Installation of the Work.   
2. Cutting and patching.   
3. Progress cleaning.   
4. Starting and adjusting.   
5. Repair of the Work.   
6. Protection of installed construction.  

 
B. Related Requirements:   

1. Section 01 10 00 "Summary" for limits on use of Project site.  
 

1.03 DEFINITIONS  

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

B. Patching: Fitting and repair work required to restore construction to original 
conditions after installation of subsequent work.  

1.04 QUALITY ASSURANCE  

A. Cutting and Patching: Comply with requirements for and limitations on cutting 
and patching of construction elements.   

1. Structural Elements: When cutting and patching structural elements, 
notify Architect of locations and details of cutting and await directions 
from Architect before proceeding.  Shore, brace, and support structural 
elements during cutting and patching. Do not cut and patch structural 
elements in a manner that could change their load-carrying capacity or 
increase deflection.   

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

3. Other Construction Elements: Do not cut and patch other construction 
elements or components in a manner that could change their load-
carrying capacity, that results in reducing their capacity to perform as 
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intended, or that results in increased maintenance or decreased 
operational life or safety. Other construction elements include but are not 
limited to the following:   

 
a. Water, moisture, or vapor barriers.   
b. Membranes and flashings.   
c. Sprayed fire-resistive material.   
d. Equipment supports.   
e. Piping, ductwork, vessels, and equipment.   
f. Noise- and vibration-control elements and systems.   

 
4. Visual Elements: Do not cut and patch construction in a manner that 

results in visual evidence of cutting and patching. Do not cut and patch 
exposed construction in a manner that would, in Architect's opinion, 
reduce the building's aesthetic qualities. Remove and replace 
construction that has been cut and patched in a visually unsatisfactory 
manner. 

 
B. Manufacturer's Installation Instructions: Obtain and maintain on-site 

manufacturer's written recommendations and instructions for installation of 
products and equipment.  

PART 2 - PRODUCTS 

2.01 MATERIALS  

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

1. For projects requiring compliance with sustainable design and 
construction practices and procedures, use products for patching that 
comply with sustainable design requirements.  

 
B. In-Place Materials: Use materials for patching identical to in-place materials. 

For exposed surfaces, use materials that visually match in-place adjacent 
surfaces to the fullest extent possible.   

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

 
C. Cleaning Agents: Use cleaning materials and agents recommended by 

manufacturer or fabricator of the surface to be cleaned. Do not use cleaning 
agents that are potentially hazardous to health or property or that might 
damage finished surfaces.  

PART 3 - EXECUTION 

3.01 EXAMINATION  

A. Existing Conditions: The existence and location of underground and other 
utilities and construction indicated as existing are not guaranteed. Before 
beginning sitework, investigate and verify the existence and location of 
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underground utilities, mechanical and electrical systems, and other 
construction affecting the Work.  

1. Before construction, verify the location and invert elevation at points of 
connection of sanitary sewer, storm sewer, and water-service piping; 
underground electrical services; and other utilities.   

2. Furnish location data for work related to Project that must be performed 
by public utilities serving Project site.  

 
B. Examination and Acceptance of Conditions: Before proceeding with each 

component of the Work, examine substrates, areas, and conditions, with 
Installer or Applicator present where indicated, for compliance with 
requirements for installation tolerances and other conditions affecting 
performance. Record observations.   

1. Examine roughing-in for mechanical and electrical systems to verify 
actual locations of connections before equipment and fixture installation.   

2. Examine walls, floors, and roofs for suitable conditions where products 
and systems are to be installed.   

3. Verify compatibility with and suitability of substrates, including 
compatibility with existing finishes or primers.  

 
C. Written Report: Where a written report listing conditions detrimental to 

performance of the Work is required by other Sections, include the following:   

1. Description of the Work.   
2. List of detrimental conditions, including substrates.   
3. List of unacceptable installation tolerances.   
4. Recommended corrections. 

 
D. Proceed with installation only after unsatisfactory conditions have been 

corrected. Proceeding with the Work indicates acceptance of surfaces and 
conditions.  

3.02 PREPARATION 

A. Existing Utility Information: Furnish information to local utility that is necessary 
to adjust, move, or relocate existing utility structures, utility poles, lines, 
services, or other utility appurtenances located in or affected by construction. 
Coordinate with authorities having jurisdiction.  

B. Field Measurements: Take field measurements as required to fit the Work 
properly. Recheck measurements before installing each product. Where 
portions of the Work are indicated to fit to other construction, verify 
dimensions of other construction by field measurements before fabrication. 
Coordinate fabrication schedule with construction progress to avoid delaying 
the Work.  

C. Space Requirements: Verify space requirements and dimensions of items 
shown diagrammatically on Drawings.  
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D. Review of Contract Documents and Field Conditions: Immediately on 
discovery of the need for clarification of the Contract Documents caused by 
differing field conditions outside the control of Contractor, submit a request for 
information to Architect according to requirements in Section 01 31 00 "Project 
Management and Coordination."  

3.03 INSTALLATION  

A. General: Locate the Work and components of the Work accurately, in correct 
alignment and elevation, as indicated.   

1. Make vertical work plumb and make horizontal work level.   
2. Where space is limited, install components to maximize space available 

for maintenance and ease of removal for replacement.   
3. Conceal pipes, ducts, and wiring in finished areas unless otherwise 

indicated.   
4. Maintain minimum headroom clearance of 96 inches in occupied spaces 

and 90 inches in unoccupied spaces.  
 

B. Comply with manufacturer's written instructions and recommendations for 
installing products in applications indicated.  

C. Install products at the time and under conditions that will ensure the best 
possible results.  Maintain conditions required for product performance until 
Substantial Completion.  

D. Conduct construction operations so no part of the Work is subjected to 
damaging operations or loading in excess of that expected during normal 
conditions of occupancy.  

E. Sequence the Work and allow adequate clearances to accommodate 
movement of construction items on site and placement in permanent 
locations. 

F. Tools and Equipment: Where possible, select tools or equipment that 
minimize production of excessive noise levels.  

G. Templates: Obtain and distribute to the parties involved templates for work 
specified to be factory prepared and field installed. Check Shop Drawings of 
other portions of the Work to confirm that adequate provisions are made for 
locating and installing products to comply with indicated requirements.  

H. Attachment: Provide blocking and attachment plates and anchors and 
fasteners of adequate size and number to securely anchor each component in 
place, accurately located and aligned with other portions of the Work. Where 
size and type of attachments are not indicated, verify size and type required 
for load conditions.   

1. Mounting Heights: Where mounting heights are not indicated, mount 
components at heights directed by Architect.   

2. Allow for building movement, including thermal expansion and 
contraction.   
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3. Coordinate installation of anchorages. Furnish setting drawings, 
templates, and directions for installing anchorages, including sleeves, 
concrete inserts, anchor bolts, and items with integral anchors, that are 
to be embedded in concrete or masonry. Deliver such items to Project 
site in time for installation.  

 
I. Joints: Make joints of uniform width. Where joint locations in exposed work are 

not indicated, arrange joints for the best visual effect. Fit exposed connections 
together to form hairline joints.  

3.04 CUTTING AND PATCHING  

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

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

 
B. Existing Warranties: Remove, replace, patch, and repair materials and 

surfaces cut or damaged during installation or cutting and patching 
operations, by methods and with materials so as not to void existing 
warranties.  

C. Temporary Support: Provide temporary support of work to be cut.  

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

E. Adjacent Occupied Areas: Where interference with use of adjoining areas or 
interruption of free passage to adjoining areas is unavoidable, coordinate 
cutting and patching according to requirements in Section 01 10 00 
"Summary."  

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

G. Cutting: Cut in-place construction by sawing, drilling, breaking, chipping, 
grinding, and similar operations, including excavation, using methods least 
likely to damage elements retained or adjoining construction. If possible, 
review proposed procedures with original Installer; comply with original 
Installer's written recommendations.   

1. In general, use hand or small power tools designed for sawing and 
grinding, not hammering and chopping. Cut holes and slots neatly to 
minimum size required, and with minimum disturbance of adjacent 
surfaces. Temporarily cover openings when not in use.   
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2. Finished Surfaces: Cut or drill from the exposed or finished side into 
concealed surfaces.   

3. Concrete and Masonry: Cut using a cutting machine, such as an 
abrasive saw or a diamond-core drill.   

4. Excavating and Backfilling: Comply with requirements in applicable 
Sections where required by cutting and patching operations.   

5. Mechanical and Electrical Services: Cut off pipe or conduit in walls or 
partitions to be removed. Cap, valve, or plug and seal remaining portion 
of pipe or conduit to prevent entrance of moisture or other foreign matter 
after cutting.   

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

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

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

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

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

other finishing materials.   
b. Restore damaged pipe covering to its original condition.  

 
3. Floors and Walls: Where walls or partitions that are removed extend one 

finished area into another, patch and repair floor and wall surfaces in the 
new space. Provide an even surface of uniform finish, color, texture, and 
appearance. Remove in-place floor and wall coverings and replace with 
new materials, if necessary, to achieve uniform color and appearance.   

 
a. Where patching occurs in a painted surface, prepare substrate and 

apply primer and intermediate paint coats appropriate for substrate 
over the patch, and apply final paint coat over entire unbroken 
surface containing the patch. Provide additional coats until patch 
blends with adjacent surfaces.   

4. Ceilings: Patch, repair, or rehang in-place ceilings as necessary to 
provide an even-plane surface of uniform appearance.   

5. Exterior Building Enclosure: Patch components in a manner that 
restores enclosure to a weathertight condition and ensures thermal and 
moisture integrity of building enclosure.  

 
I. Cleaning: Clean areas and spaces where cutting and patching are performed. 

Remove paint, mortar, oils, putty, and similar materials from adjacent finished 
surfaces.  

3.05 COORDINATION OF OWNER'S PORTION OF THE WORK  
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A. Site Access: Provide access to Project site for Owner's construction 
personnel.  

B. Coordination: Coordinate construction and operations of the Work with work 
performed by Owner's construction personnel.   

1. Construction Schedule: Inform Owner of Contractor's preferred 
construction schedule for Owner's portion of the Work. Adjust 
construction schedule based on a mutually agreeable timetable. Notify 
Owner if changes to schedule are required due to differences in actual 
construction progress.   

2. Preinstallation Conferences: Include Owner's construction personnel at 
preinstallation conferences covering portions of the Work that are to 
receive Owner's work. Attend preinstallation conferences conducted by 
Owner's construction personnel if portions of the Work depend on 
Owner's construction.  

 
3.06 PROGRESS CLEANING  

A. General: Clean Project site and work areas daily, including common areas. 
Enforce requirements strictly. Dispose of materials lawfully.   

1. Comply with requirements in NFPA 241 for removal of combustible 
waste materials and debris.   

2. Do not hold waste materials more than seven days during normal 
weather or three days if the temperature is expected to rise above 80 
deg F.  

3. Containerize hazardous and unsanitary waste materials separately from 
other waste.  Mark containers appropriately and dispose of legally, 
according to regulations.   
 

a. Use containers intended for holding waste materials of type to be 
stored.   

4. Coordinate progress cleaning for joint-use areas where Contractor and 
other contractors are working concurrently.  

 
B. Site: Maintain Project site free of waste materials and debris.  

C. Work Areas: Clean areas where work is in progress to the level of cleanliness 
necessary for proper execution of the Work.  

1. Remove liquid spills promptly.   
2. Where dust would impair proper execution of the Work, broom-clean or 

vacuum the entire work area, as appropriate.  
 

D. Installed Work: Keep installed work clean. Clean installed surfaces according 
to written instructions of manufacturer or fabricator of product installed, using 
only cleaning materials specifically recommended. If specific cleaning 
materials are not recommended, use cleaning materials that are not 
hazardous to health or property and that will not damage exposed surfaces.  
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E. Concealed Spaces: Remove debris from concealed spaces before enclosing 
the space. 

F. Exposed Surfaces in Finished Areas: Clean exposed surfaces and protect as 
necessary to ensure freedom from damage and deterioration at time of 
Substantial Completion.  

G. Waste Disposal: Do not bury or burn waste materials on-site. Do not wash 
waste materials down sewers or into waterways. Comply with waste disposal 
requirements in Section 01 50 00 "Temporary Facilities and Controls."  

H. During handling and installation, clean and protect construction in progress 
and adjoining materials already in place. Apply protective covering where 
required to ensure protection from damage or deterioration at Substantial 
Completion.  

I. Clean and provide maintenance on completed construction as frequently as 
necessary through the remainder of the construction period. Adjust and 
lubricate operable components to ensure operability without damaging effects.  

J. Limiting Exposures: Supervise construction operations to 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.  

3.07 STARTING AND ADJUSTING  

A. Start equipment and operating components to confirm proper operation. 
Remove malfunctioning units, replace with new units, and retest.  

B. Adjust equipment for proper operation. Adjust operating components for 
proper operation without binding.  

C. Test each piece of equipment to verify proper operation. Test and adjust 
controls and safeties.  Replace damaged and malfunctioning controls and 
equipment.  

D. Manufacturer's Field Service: Comply with qualification requirements in 
Section 01 40 00 "Quality Requirements."  

3.08 REPAIR OF THE WORK  

A. Complete repair and restoration operations before requesting inspection for 
determination of Substantial Completion.  

B. Repair, or remove and replace, defective construction. Repairing includes 
replacing defective parts, refinishing damaged surfaces, touching up with 
matching materials, and properly adjusting operating equipment. Where 
damaged or worn items cannot be repaired or restored provide replacements. 
Remove and replace operating components that cannot be repaired.  Restore 
damaged construction and permanent facilities used during construction to 
specified condition.   
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1. Remove and replace chipped, scratched, and broken glass, reflective 
surfaces, and other damaged transparent materials.   

2. Touch up and otherwise repair and restore marred or exposed finishes 
and surfaces.  Replace finishes and surfaces that that already show 
evidence of repair or restoration.   

a. Do not paint over "UL" and other required labels and identification, 
including mechanical and electrical nameplates. Remove paint 
applied to required labels and identification.   

3. Replace parts subject to operating conditions during construction that 
may impede operation or reduce longevity.   

4. Replace burned-out bulbs, bulbs noticeably dimmed by hours of use, 
and defective and noisy starters in fluorescent and mercury vapor 
fixtures to comply with requirements for new fixtures.  

3.09 PROTECTION OF INSTALLED CONSTRUCTION  

A. Provide final protection and maintain conditions that ensure installed Work is 
without damage or deterioration at time of Substantial Completion.    

B. Protection of Existing Items: Provide protection and ensure that existing items 
to remain undisturbed by construction are maintained in condition that existed 
at commencement of the Work.  

C. Comply with manufacturer's written instructions for temperature and relative 
humidity.  
 

END OF SECTION  
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SECTION 01 74 19 
CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL  

 
PART 1 - GENERAL  

1.01 SUMMARY  

A. Section includes administrative and procedural requirements for the 
following:  

1. Salvaging nonhazardous demolition and construction waste.  
2. Recycling nonhazardous demolition and construction waste.  
3. Disposing of nonhazardous demolition and construction waste.  

B. Related Requirements:  

1. Section 02 41 19 "Selective Demolition" for disposition of waste 
resulting from partial demolition of buildings, structures, and site 
improvements.  

1.02 DEFINITIONS  

A. Construction Waste: Building and site improvement materials and other 
solid waste resulting from construction, remodeling, renovation, or repair 
operations. Construction waste includes packaging.  

B. Demolition Waste: Building and site improvement materials resulting from 
demolition or selective demolition operations.  

C. Disposal: Removal off-site of demolition and construction waste and 
subsequent sale, recycling, reuse, or deposit in landfill or incinerator 
acceptable to authorities having jurisdiction.  

D. Divert: Redirection of demolition or construction waste from disposal in 
landfills to alternate destinations for recycle, salvage, or reuse.  

E. Recycle: Recovery of demolition or construction waste for subsequent 
processing in preparation for reuse.  

F. Salvage: Recovery of demolition or construction waste and subsequent 
sale or reuse in another facility.  

G. Salvage and Reuse: Recovery of demolition or construction waste and 
subsequent incorporation into the Work.  

1.03 PERFORMANCE REQUIREMENTS  

A. General: Achieve minimum end-of-Project rate for salvage/recycling of 60 
percent by weight of total non-hazardous solid waste generated by the 
Work. Practice efficient waste management in the use of materials in the 
course of the Work. Use all reasonable means to divert construction and 
demolition waste from landfills and incinerators. Facilitate recycling and 
salvage of materials, including, but not limited to, the following:  

1. Demolition Waste:  
a. Asphalt paving. 
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b. Concrete. 
c. Concrete reinforcing steel. 
d. Brick. 
e. Concrete masonry units. 
f. Wood studs. 
g. Wood joists. 
h. Plywood and oriented strand board.  
i. Wood paneling. 
j. Wood trim. 
k. Structural and miscellaneous steel.  
l. Rough hardware. 
m. Roofing. 
n. Insulation. 
o. Doors and frames. 
p. Door hardware. 
q. Windows. 
r. Glazing. 
s. Metal studs. 
t. Gypsum board. 
u. Acoustical tile and panels. 
v. Carpet. 
w. Carpet pad. 
x. Demountable partitions.  
y. Equipment. 
z. Cabinets. 
aa. Plumbing fixtures. 
bb. Piping. 
cc. Supports and hangers. 
dd. Valves. 
ee. Sprinklers.  
ff. Mechanical equipment.  
gg. Refrigerants. 
hh. Electrical conduit. 
ii. Copper wiring.  
jj. Lighting fixtures. 
kk. Lamps. 
ll. Ballasts. 
mm. Electrical devices. 
nn. Switchgear and panelboards.  
oo. Transformers.  
pp. Site-clearing waste.  

 
2. Construction Waste:  

a. Masonry and CMU.  
b. Lumber. 
c. Wood sheet materials.  
d. Wood trim.  
e. Metals. 
f. Roofing. 
g. Insulation. 
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h. Carpet and pad. 
i. Gypsum board. 
j. Piping. 
k. Electrical conduit. 
l. Packaging: Regardless of salvage/recycle goal indicated in 

"General" Paragraph above, salvage or recycle 100 percent of 
the following uncontaminated packaging materials:  
i. Paper.  
ii. Cardboard.  
iii. Boxes.  
iv. Plastic sheet and film.  
v. Polystyrene packaging.  
vi. Wood crates.  
vii. Plastic pails.  

B. Methods of trash/waste disposal that are not acceptable are:  

1. Burning on the project site.  
2. Burying on the project site.  
3. Dumping or burying on other property, public or private.  
4. Other illegal dumping or burying.  

C. Regulatory Requirements: Contractor is responsible for knowing and 
complying with regulatory requirements, including but not limited to 
Federal, State, and local requirements, pertaining to legal disposal of all 
construction and demolition waste materials.  

1.04 ACTION SUBMITTALS  

A. Waste Management Plan: Submit plan within 10 days of date established 
for the Notice to Proceed or prior to commencement of any work, 
whichever comes first.  

1.05  INFORMATIONAL SUBMITTALS  

A. Waste Reduction Reports: Reports shall be created using Owner’s “Waste 
Reduction Report Template”. Print reports to pdf prior to submission. 
Include scans of all related invoices/weight tickets with each report.  

1. Progress Reports: Submit an updated report monthly. Submit 
concurrently with Applications for Payment. Failure to submit report 
may delay payment. Upload reports to the Project website. Include 
the following information:  
a. Total quantity of construction waste in tons.  
b. Total quantity of diverted waste in tons (itemized by material 

type).  
i. If containers taken to a recycling facility contain co-mingled 

waste to be sorted by the recycler, use the current recovery 
rate for their facility for each drop-off drop-off date when 
calculating actual diverted waste quantities for reporting. For 
example, if the facility’s recovery rate is 75.8%, and 20 tons of 
co-mingled waste is dropped off, even though it may be 100% 
recyclable, only 75.87% of it can be reported (15.16 tons). 
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Verify the facility’s current recovery rate for the month in which 
each drop-off was made.  

c. Total percentage of construction waste diverted from landfill. 
d. Landfill Disposal:  

i. Identification of material.  
ii. Amount of waste material disposed of in landfills in tons. List 

weights for each individual haul and calculated total weight on 
each updated report.  

iii. Identity of the landfill, hauler, date of haul, and ticket number.  
e. Recycled and Salvaged Material:  

i. Identification of material, including material retrieved by 
installer for use on other projects or for return to manufacturer 
for recycling.  

ii. Amount of waste material recycled or salvaged in tons. List 
weights for each individual haul and calculated total weight on 
each updated report.  

iii. Identity of the receiving party, hauler, date of haul, and ticket 
number.  

iv. Certification by receiving party that materials will not be 
disposed of in landfills or by incineration.  

f. Material Reused on Project:  
i. Identification of material and how it was reused on the 

Project.  
ii. Amount of waste material reused in tons. List weights for 

each material and calculated total weight on each updated 
report.   

iii. Include weight tickets or calculations as evidence of 
quantities.  

iv. calculated total weight on each updated report.  
g. Other Disposal Methods: Include information similar to that 

described above, as appropriate to disposal method.  
2. Final Report: At completion of Project, upload a Final Report to the 

Project website. 
 

1.06 WASTE MANAGEMENT PLAN  

A. Develop a waste management plan to include the following information:  

1. Analysis of the trash and waste projected to be generated during 
the entire project cycle, including types and quantities.  

2. Landfill Options: The name, address, and telephone number of the 
landfill(s) where trash/waste will be disposed of.  

3. Landfill Alternatives: List all waste materials that will be diverted 
from landfills using reuse, salvage, or recycling. Include list of local 
receivers and processors and type of material each will accept. 
Include names, addresses, and telephone numbers.  

4. Meetings: Describe regular meetings to be held to address waste 
prevention, reduction, recycling, salvage, reuse, and disposal.  

5. Materials Handling and Procedures: Describe the means by which 
materials to be diverted from landfills will be protected from 
contamination and prepared for acceptance by designated facilities; 
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include separation procedures for recyclables, storage, and 
packaging.  

6. Transportation: Identify the destination and means of transportation 
of materials to be recycled; i.e. whether materials will be site-
separated and self-hauled to designated centers, or whether mixed 
materials will be collected by a waste hauler.  
 

B. The following sources may be useful in developing the Waste 
Management Plan:  

1. Note to Specifier: Add known recyclers in the area and delete non-
applicable recyclers below.  

2. Phoenix C&D Recycling www.phoenixrecycling.net 
creynolds@phoenixrecycling.net 4764 NE 22nd St, Des Moines, 
Iowa (515) 323-5888  

3. Alter Trading Corporation https://www.altertrading.com/locations/8 
1810 E. Hull Ave 
Des Moines, IA 50313 
(515) 262-0764  

4. Hallett Material www.hallettmaterials.com 
jsinclair@hallettmaterials.com 4764 NE 22nd St, Des Moines, Iowa 
(515) 266-9928  
 

PART 2 - PRODUCTS (Not Used)  

PART 3 - EXECUTION  

3.01 PLAN IMPLEMENTATION  

A. Coordinator: Designate an on-site waste management coordinator 
responsible for instructing workers and overseeing and documenting 
results of the Waste Management Plan.  

B. Communication: Distribute copies of the Waste Management Plan to the 
job site foreman, each subcontractor, the Owner, and the Owner’s Project 
Architect.  

C. Training: Train workers, subcontractors, and suppliers on proper waste 
management procedures as appropriate for the work:  

1. Distribute and review the Waste Management Plan with each entity 
when they first begin work on-site. Provide on-site instruction of 
appropriate separation, handling, and recycling, salvage, reuse and 
return methods to be used by all parties at the appropriate stages of 
the project.  

2. Provide follow-up training for each entity as needed to maintain 
compliance with the plan.  
 

D. Meetings:  

1. Review the Waste Management Plan at the Pre-Construction 
Meeting. Discuss responsibilities of each involved party and goals 
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for the project. Revise and resubmit the plan as agreed to at the 
meeting.  

2. Include waste management and recycling discussion in pre-
installation meetings.  

3. Include waste management and recycling as an agenda item in all 
progress meetings with the Owner and job safety meetings with the 
subcontractors. 

 
E. Facilities: Provide specific facilities for separation and storage of materials 

for recycling, salvage, reuse, return, and trash disposal, for use by all 
contractors and installers.  

1. As a minimum, provide:  
a. Separate area for storage of materials to be reused on-site, 

such as wood cut-offs for blocking. 
b. Separate dumpsters for each category of recyclable. 
c. Recycling bins at worker lunch areas.  

2. Provide adequate space for pick-up and delivery and convenience 
to subcontractors.  

3. Keep recycling and trash/waste bin areas neat and clean and 
clearly marked in order to avoid contamination of materials.  
 

F. Hazardous Wastes: Separate, store, and dispose of hazardous wastes in 
accordance with applicable regulations.  

G. Transportation: Arrange for timely pickups from the site or deliveries to 
approved facilities of trash/waste material to keep construction site clear 
and prevent contamination of materials. Keep copies of delivery and 
pickup receipts for reporting.  

3.02 SALVAGING DEMOLITION AND CONSTRUCTION WASTE  

A. Salvaged Items for Reuse in the Work: Salvage items for reuse and handle 
as follows:  

1. Clean salvaged items.  
2. Pack or crate items after cleaning. Identify contents of containers 

with label indicating elements, date of removal, quantity, and 
location where removed.  

3. Store items in a secure area until installation.  
4. Protect items from damage during transport and storage.  
5. Install salvaged items to comply with installation requirements for 

new materials and equipment. Provide connections, supports, and 
miscellaneous materials necessary to make items functional for use 
indicated.  
 

B. Salvaged Items for sale and donation not permitted on Project site.  

C. Salvaged Items for Owner's Use: Salvage items for Owner's use and 
handle as follows:  

1. Clean salvaged items.  
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2. Pack or crate items after cleaning. Identify contents of containers 
with label indicating elements, date of removal, quantity, and 
location where removed.  

3. Store and protect items from damage in a secure area until pick-up 
by Owner.  

4. Notify Owner when items are ready for pick-up.  
 

3.03 RECYCLING DEMOLITION AND CONSTRUCTION WASTE, GENERAL  

A. General: Recycle paper and beverage containers used by on-site workers.  

B. Procedures: Separate recyclable waste from other waste materials, trash, 
and debris. Separate recyclable waste by type at Project site to the 
maximum extent practical according to approved construction waste 
management plan.  

1. Provide appropriately marked containers or bins for controlling 
recyclable waste until removed from Project site. Include list of 
acceptable and unacceptable materials at each container and bin.  
a. Inspect containers and bins for contamination and remove 

contaminated materials if found.  
2. Stockpile processed materials on-site without intermixing with other 

materials. Place, grade, and shape stockpiles to drain surface 
water. Cover to prevent windblown dust.  

3. Stockpile materials away from construction area. Do not store within 
drip line of remaining trees.  

4. Store components off the ground and protect from the weather.  
5. Remove recyclable waste from Owner's property and transport to 

recycling receiver or processor.  
 

3.04 RECYCLING DEMOLITION WASTE  

A. Land Clearing Debris: Collect wood debris from land clearing separate 
from large amounts of dirt and other non-wood materials and transport to 
recycling facility.  

B. Asphalt Paving: Break up and transport paving to asphalt-recycling facility.  

C. Concrete and Masonry: Free of metals including reinforcing, wood, and 
other contaminants. Process by one of the following means:  

1. If allowed by specifications, during demolition, crush concrete and 
concrete masonry to aggregate size. Store crushed material on-site 
in a clean area to avoid contamination from other materials or 
building processes. Re-use on site crushed material for fill, for 
stabilizing soils, or as base and sub-base materials.  

2. If crushing on-site is impractical, store material during demolition 
processes on site in a clean, uncontaminated area and transport 
concrete and masonry materials to a certified concrete recycler.  
 

D. Wood Materials: Sort and stack members according to size, type, and 
length. Separate lumber, engineered wood products, panel products, and 
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treated wood materials. Reuse on-site as appropriate or transport to 
recycling facility.  

E. Metals: Cut as required to fit into containers.  

F. Asphalt Shingle Roofing: Separate organic and glass-fiber asphalt shingles 
and felts. Remove and dispose of nails, staples, and accessories.  

G. Gypsum Board: Stack large clean pieces on wood pallets or in container 
and store in a dry location. Remove edge trim and sort with other metals. 
Remove and dispose of fasteners.  

H. Acoustical Ceiling Panels and Tile: Stack large clean pieces on wood 
pallets and store in a dry location.  

I. Metal Suspension System: Separate metal members including trim, and 
other metals from acoustical panels and tile and sort with other metals.  

J. Carpet (and pad): Roll large pieces tightly after removing debris, trash, 
adhesive, and tack strips.  

1. Store clean, dry carpet (and pad) in a closed container or trailer 
provided by Carpet Reclamation Agency or carpet recycler.  

K. Carpet Tile: Remove debris, trash, and adhesive.  

1. Stack tile on pallet and store clean, dry carpet in a closed container 
or trailer provided by Carpet Reclamation Agency or carpet recycler.  

L. Piping: Reduce piping to straight lengths and store by type and size. 
Separate supports, hangers, valves, sprinklers, and other components by 
type and size.  

M. Conduit: Reduce conduit to straight lengths and store by type and size.  

N. Packaging:  

1. Cardboard and Boxes: Break down packaging into flat sheets. 
Bundle and store in a dry location.  

2. Polystyrene Packaging: Separate and bag materials.  
3. Pallets: As much as possible, require deliveries using pallets to 

remove pallets from Project site. For pallets that remain on-site, 
break down pallets into component wood pieces and comply with 
requirements for recycling wood.  

4. Crates: Break down crates into component wood pieces and comply 
with requirements for recycling wood.  
 

3.05 DISPOSAL OF WASTE  

A. General: Except for items or materials to be salvaged, recycled, or 
otherwise reused, remove waste materials from Project site and legally 
dispose of them in a landfill acceptable to authorities having jurisdiction.  

1. Except as otherwise specified, do not allow waste materials that are 
to be disposed of to accumulate on-site.  

2. Remove and transport debris in a manner that will prevent spillage 
on adjacent surfaces and areas.  
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END OF SECTION 01 74 19 
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SECTION 01 77 00 

CLOSEOUT PROCEDURES 
 

PART 1 - GENERAL  

1.01 RELATED DOCUMENTS  

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

1.02 SUMMARY  

A. Section includes administrative and procedural requirements for contract 
closeout, including, but not limited to, the following:   

1. Substantial Completion procedures.   
2. Final completion procedures.   
3. Warranties.   
4. Final cleaning.  

 
B. Related Requirements:   

1. Section 01 78 23 "Operation and Maintenance Data" for additional 
operation and maintenance manual requirements.   

2. Section 01 78 39 "Project Record Documents" for submitting Record 
Drawings, Record Specifications, and Record Product Data.   

3. Section 01 79 00 "Demonstration and Training" for requirements to 
train the Owner's maintenance personnel to adjust, operate, and 
maintain products, equipment, and systems. 
  

1.03 DEFINITIONS  

A. List of Incomplete Items: Contractor-prepared list of items to be completed 
or corrected, prepared for the Architect's use prior to Architect's inspection, 
to determine if the Work is substantially complete.  

1.04 ACTION SUBMITTALS  

A. Contractor's List of Incomplete Items: Initial submittal at Substantial 
Completion.  

B. Certified List of Incomplete Items: Final submittal at final completion.  

1.05 MAINTENANCE MATERIAL SUBMITTALS  

A. Schedule of Maintenance Material Items: For maintenance material 
submittal items specified in other Sections.  

1.06 SUBSTANTIAL COMPLETION PROCEDURES  

A. Contractor's List of Incomplete Items: Prepare and submit a list of items to 
be completed and corrected (Contractor's punch list), indicating the value of 
each item on the list and reasons why the Work is incomplete.  
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B. Submittals Prior to Substantial Completion: Complete the following prior to 
requesting inspection for determining date of Substantial Completion. List 
items below that are incomplete at time of request.  

1. Certificates of Release: Obtain and submit releases from authorities 
having jurisdiction permitting Owner unrestricted use of the Work and 
access to services and utilities.  Include occupancy permits, 
operating certificates, and similar releases.   

2. Submit closeout submittals specified in other Division 01 Sections, 
including project record documents, operation and maintenance 
manuals, and similar final record information.   

3. Submit maintenance material submittals specified in individual 
Sections, including tools, spare parts, extra materials, and similar 
items, and deliver to location designated by Owner. Label with 
manufacturer's name and model number.   

4. Submit testing, adjusting, and balancing records.   
5. Submit changeover information related to Owner's occupancy, use, 

operation, and maintenance.  
 

C. Procedures Prior to Substantial Completion: Complete the following prior to 
requesting inspection for determining date of Substantial Completion. List 
items below that are incomplete at time of request. 

1. Make final changeover of permanent locks and deliver keys to 
Owner. Advise Owner's personnel of changeover in security 
provisions.   

2. Complete startup and testing of systems and equipment.   
3. Complete repair and restoration operations required by Section 01 

73 00 "Execution".   
4. Perform preventive maintenance on equipment used prior to 

Substantial Completion.   
5. Instruct Owner's personnel in operation, adjustment, and 

maintenance of products, equipment, and systems. Submit 
demonstration and training video recordings specified in Section 01 
79 00 "Demonstration and Training."   

6. Participate with Owner in conducting inspection and walkthrough 
with local emergency responders.   

7. Terminate and remove temporary facilities from Project site, along 
with mockups, construction tools, and similar elements.   

8. Complete final cleaning requirements.   
9. Touch up paint and otherwise repair and restore marred exposed 

finishes to eliminate visual defects.  
 

D. Inspection: Submit a written request for inspection to determine Substantial 
Completion. On receipt of request, Architect will either proceed with 
inspection or notify Contractor of unfulfilled requirements. Owner will 
prepare the Certificate of Substantial Completion after inspection or will 
notify Contractor of items, either on Contractor's list or additional items 
identified by Architect, that must be completed or corrected before 
certificate will be issued.   
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1. Request reinspection when the Work identified in previous 
inspections as incomplete is completed or corrected.   

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

1.07 FINAL COMPLETION PROCEDURES  

A. Submittals Prior to Final Completion: Before requesting final inspection for 
determining final completion, complete the following:   

1. Submit a final Application for Payment according to Section 01 29 00 
"Payment Procedures."   

2. Submit closeout submittals specified in individual Sections, including 
specific warranties, workmanship bonds, maintenance service 
agreements, final certifications, and similar documents.   

3. Certified List of Incomplete Items: Submit certified copy of Architect's 
Substantial Completion inspection list of items to be completed or 
corrected (punch list), endorsed and dated by Architect. Certified 
copy of the list shall state that each item has been completed or 
otherwise resolved for acceptance.   

4. Certificate of Insurance: Submit evidence of final, continuing 
insurance coverage complying with insurance requirements.  
 

B. Inspection: Submit a written request for final inspection to determine final 
completion. On receipt of request, Architect will either proceed with 
inspection or notify Contractor of unfulfilled requirements. Owner will 
prepare a final Certificate for Payment after inspection or will notify 
Contractor of construction that must be completed or corrected before 
certificate will be issued.   

1. Request reinspection when the Work identified in previous 
inspections as incomplete is completed or corrected.  
 

1.08 LIST OF INCOMPLETE ITEMS (PUNCH LIST)  

A. Organization of List: Include name and identification of each space and 
area affected by construction operations for incomplete items and items 
needing correction including, if necessary, areas disturbed by Contractor 
that are outside the limits of construction.   

1. Organize list of spaces in sequential order, listed by room or space 
number.   

2. Organize items applying to each space by major element, including 
categories for ceiling, individual walls, floors, equipment, and building 
systems.  

3. Include the following information at the top of each page:   
a. Project name.   
b. Date.   
c. Name of Architect.   
d. Name of Contractor.  
e. Page number.   
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4. Submit list of incomplete items in the following format:  PDF 
Electronic File: Architect will return annotated file.  
 

1.09 SUBMITTAL OF PROJECT WARRANTIES  

A. Time of Submittal: Submit written warranties prior to requesting final 
inspection.  

B. Partial Occupancy: Submit properly executed warranties within 15 days of 
completion of designated portions of the Work that are completed and 
occupied or used by Owner during construction period by separate 
agreement with Contractor.  

C. Organize warranty documents into an orderly sequence based on the table 
of contents of Project Manual.  

D. Warranties in Paper Form:   

1. Bind warranties and bonds in heavy-duty, three-ring, vinyl-covered, 
loose-leaf binders, thickness as necessary to accommodate 
contents, and sized to receive 8-1/2-by-11-inch paper.   

2. Provide heavy paper dividers with plastic-covered tabs for each 
separate warranty. Mark 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 Installer.   

3. Identify each binder on the front and spine with the typed or printed 
title "WARRANTIES," Project name, and name of Contractor.  
 

E. Provide additional copies of each warranty to include in operation and 
maintenance manuals.  

PART 2 - PRODUCTS  

2.01 MATERIALS  

A. Cleaning Agents: Use cleaning materials and agents recommended by 
manufacturer or fabricator of the surface to be cleaned. Do not use 
cleaning agents that are potentially hazardous to health or property or 
that might damage finished surfaces.  

PART 3 - EXECUTION  

3.01 FINAL CLEANING  

A. General: Perform final cleaning. Conduct cleaning and waste-removal 
operations to comply with local laws and ordinances and Federal and local 
environmental and antipollution regulations 

B. Cleaning: Employ experienced workers or professional cleaners for final 
cleaning. Clean each surface or unit to condition expected in an average 
commercial building cleaning and maintenance program. Comply with 
manufacturer's written instructions.   
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1. Complete the following cleaning operations before requesting 
inspection for certification of Substantial Completion for entire Project 
or for a designated portion of Project:   
a. Clean Project site, yard, and grounds, in areas disturbed by 

construction activities, including landscape development areas, 
of rubbish, waste material, litter, and other foreign substances.   

b. Sweep paved areas broom clean. Remove petrochemical spills, 
stains, and other foreign deposits.   

c. Rake grounds that are not planted, mulched, or paved to a 
smooth, even-textured surface.   

d. Remove tools, construction equipment, machinery, and surplus 
material from Project site.   

e. Clean exposed exterior and interior hard-surfaced finishes to a 
dirt-free condition, free of stains, films, and similar foreign 
substances. Avoid disturbing natural weathering of exterior 
surfaces. Restore reflective surfaces to their original condition.   

f. Remove debris and surface dust from limited access spaces, 
including roofs, plenums, shafts, trenches, equipment vaults, 
manholes, attics, and similar spaces.   

g. Clean flooring, removing debris, dirt, and staining; clean 
according to manufacturer's recommendations.  

h. Vacuum and mop concrete.   
i. Vacuum carpet and similar soft surfaces, removing debris and 

excess nap; clean according to manufacturer's recommendations 
if visible soil or stains remain.   

j. Clean transparent materials, including mirrors and glass in doors 
and windows.  Remove glazing compounds and other noticeable, 
vision-obscuring materials.  Polish mirrors and glass, taking care 
not to scratch surfaces.   

k. Remove labels that are not permanent.   
l. Wipe surfaces of mechanical and electrical equipment and 

similar equipment.  Remove excess lubrication, paint and mortar 
droppings, and other foreign substances.  

m. Replace disposable air filters and clean permanent air filters. 
Clean exposed surfaces of diffusers, registers, and grills.   

n. Clean ducts, blowers, and coils if units were operated without 
filters during construction or that display contamination with 
particulate matter on inspection.   

i. Clean HVAC system in compliance with NADCA ACR. Provide 
written report on completion of cleaning.   

o. Clean light fixtures, lamps, globes, and reflectors to function with 
full efficiency.   

p. Clean strainers.   
q. Leave Project clean and ready for occupancy.  

 
C. Construction Waste Disposal: Comply with waste disposal requirements in 

Section 01 50 00 "Temporary Facilities and Controls."  

 
END OF SECTION 
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SECTION 01 78 23 

OPERATION AND MAINTENANCE DATA 
 

PART 1 - GENERAL  

1.01 RELATED DOCUMENTS  

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

1.02 SUMMARY  

A. Section includes administrative and procedural requirements for 
preparing operation and maintenance manuals, including the following:   

1. Systems and equipment operation manuals.   
2. Systems and equipment maintenance manuals.  

 
B. Related Requirements:   

1. Section 01 33 00 "Submittal Procedures" for submitting copies 
of submittals for operation and maintenance manuals.  

1.03 DEFINITIONS  

A. System: An organized collection of parts, equipment, or subsystems 
united by regular interaction.  

B. Subsystem: A portion of a system with characteristics similar to a 
system.  

1.04 CLOSEOUT SUBMITTALS  

A. Submit operation and maintenance manuals indicated. Provide content 
for each manual as specified in individual Specification Sections, and as 
reviewed and approved at the time of Section submittals. Submit 
reviewed manual content formatted and organized as required by this 
Section.   

1. O&M binders shall include all final, approved submittals that have 
been uploaded to the Closeout Tab of the Project Website. Do not 
submit O&M binders until all electronic copies of the required 
O&M and Warranty submittals have been uploaded to the Project 
Website and have achieved final approval.  

2. Submit one copy of O&M binders for review. A/E shall review the 
O&M binders to verify completion. Contractor shall make any 
corrections to the O&M binders noted and upon final approval 
submit the number of final copies requested by the Owner (up to 
two copies maximum).  

B. Format: Submit operation and maintenance manuals in the following 
format:   
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1. PDF electronic file.  Assemble each manual into a composite 
electronically indexed file.   Submit on digital media acceptable 
to Architect.   

2. Binder.  Hard copy of the PDF electric files compiled into a 
building.  
 

C. Initial Manual Submittal: Submit draft copy of each manual at least 45 
days before commencing demonstration and training. Architect will 
comment on whether general scope and content of manual are 
acceptable.   

D. Final Manual Submittal: Submit each manual in final form to Owner at 
least 15 days before commencing demonstration and training.  

E. Comply with Section 01 77 00 "Closeout Procedures" for schedule for 
submitting operation and maintenance documentation.  

1.05 FORMAT OF OPERATION AND MAINTENANCE MANUALS  

A. Manuals, Electronic Files: Submit manuals in the form of a multiple file 
composite electronic PDF file for each manual type required.  

1. Electronic Files: Use electronic files prepared by manufacturer 
where available. Where scanning of paper documents is 
required, configure scanned file for minimum readable file size.   

a. Documentation Format: Unrestricted, searchable, read-
only, Portable Document Format (PDF) that allows 
printing, copying or extracting content, and the addition of 
markups using Adobe Acrobat, Bluebeam Revu, or similar 
PDF reading and editing software.   

b. Electronically convert paper documents using Optical 
Character Recognition (OCR) software if needed to 
comply with specified documentation format properties.   

2. File Names and Bookmarks: Bookmark individual documents 
based on file names. Name document files to correspond to 
system, subsystem, and equipment names used in manual 
directory and table of contents. Group documents for each 
system and subsystem into individual composite bookmarked 
files, then create composite manual, so that resulting bookmarks 
reflect the system, subsystem, and equipment names in a 
readily navigated file tree. Configure electronic manual to 
display bookmark panel on opening file.  
 

1.06 REQUIREMENTS FOR OPERATION AND MAINTENANCE MANUALS  

A. Organization of Manuals: Unless otherwise indicated, organize each 
manual into a separate section for each system and subsystem, and a 
separate section for each piece of equipment not part of a system. Each 
manual shall contain the following materials, in the order listed:   

1. Title page.   
2. Table of contents.   



 

IANG – BUILDING A9 HVAC IMPROVEMENTS  OPERATION AND MAINTENANCE DATA 
CAMP DODGE – JOHNSTON, IOWA                                                                01 78 23 - 3 
 

3. Manual contents. 
  

B. Title Page: Include the following information:   

1. Subject matter included in manual.   
2. Name and address of Project.   
3. Name and address of Owner.   
4. Date of submittal.   
5. Name and contact information for Contractor.  
6. Name and contact information for Architect.   
7. Names and contact information for major consultants to the 

Architect that designed the systems contained in the manuals.   
8. Cross-reference to related systems in other operation and 

maintenance manuals.  
 

C. Table of Contents: List each product included in manual, identified by 
product name, indexed to the content of the volume, and cross-
referenced to Specification Section number in Project Manual.  1. If 
operation or maintenance documentation requires more than one 
volume to accommodate data, include comprehensive table of contents 
for all volumes in each volume of the set.  

D. Manual Contents: Organize into sets of manageable size. Arrange 
contents alphabetically by system, subsystem, and equipment. If 
possible, assemble instructions for subsystems, equipment, and 
components of one system into a single binder.  

E. Identification: In the documentation directory and in each operation and 
maintenance manual, identify each system, subsystem, and piece of 
equipment with same designation used in the Contract Documents. If no 
designation exists, assign a designation according to ASHRAE 
Guideline 4, "Preparation of Operating and Maintenance Documentation 
for Building Systems."  

1.07 SYSTEMS AND EQUIPMENT OPERATION MANUALS  

A. Systems and Equipment Operation Manual: Assemble a complete set of 
data indicating operation of each system, subsystem, and piece of 
equipment not part of a system. Include information required for daily 
operation and management, operating standards, and routine and 
special operating procedures.   

1. Engage a factory-authorized service representative to assemble 
and prepare information for each system, subsystem, and piece 
of equipment not part of a system.   

2. Prepare a separate manual for each system and subsystem, in 
the form of an instructional manual for use by Owner's operating 
personnel.  

 
B. Content: In addition to requirements in this Section, include operation 

data required in individual Specification Sections and the following 
information:   
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1. System, subsystem, and equipment descriptions. Use 
designations for systems and equipment indicated on Contract 
Documents.   

2. Performance and design criteria if Contractor has delegated 
design responsibility.   

3. Operating standards.   
4. Operating procedures.   
5. Operating logs.   
6. Wiring diagrams.   
7. Control diagrams.   
8. Piped system diagrams.   
9. Precautions against improper use.   
10. License requirements including inspection and renewal dates.  
 

C. Descriptions: Include the following:   

1. Product name and model number. Use designations for 
products indicated on Contract Documents.   

2. Manufacturer's name.   
3. Equipment identification with serial number of each component.   
4. Equipment function.   
5. Operating characteristics.   
6. Limiting conditions.   
7. Performance curves.   
8. Engineering data and tests.   
9. Complete nomenclature and number of replacement parts.  

 

D. Operating Procedures: Include the following, as applicable:   

1. Startup procedures.    
2. Equipment or system break-in procedures.   
3. Routine and normal operating instructions.   
4. Regulation and control procedures.   
5. Instructions on stopping.   
6. Normal shutdown instructions.   
7. Seasonal and weekend operating instructions.   
8. Required sequences for electric or electronic systems.   
9. Special operating instructions and procedures.  

 
E. Systems and Equipment Controls: Describe the sequence of operation, 

and diagram controls as installed.  

F. Piped Systems: Diagram piping as installed and identify color coding 
where required for identification.  

1.08 SYSTEMS AND EQUIPMENT MAINTENANCE MANUALS  

A. Systems and Equipment Maintenance Manuals: Assemble a complete 
set of data indicating maintenance of each system, subsystem, and 
piece of equipment not part of a system. Include manufacturers' 
maintenance documentation, preventive maintenance procedures and 
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frequency, repair procedures, wiring and systems diagrams, lists of 
spare parts, and warranty information.   

1. Engage a factory-authorized service representative to assemble 
and prepare information for each system, subsystem, and piece 
of equipment not part of a system.   

2. Prepare a separate manual for each system and subsystem, in 
the form of an instructional manual for use by Owner's operating 
personnel.  

B. Content: For each system, subsystem, and piece of equipment not part 
of a system, include source information, manufacturers' maintenance 
documentation, maintenance procedures, maintenance and service 
schedules, spare parts list and source information, maintenance service 
contracts, and warranties and bonds as described below.  

C. Source Information: List each system, subsystem, and piece of 
equipment included in manual, identified by product name and arranged 
to match manual's table of contents. For each product, list name, 
address, and telephone number of Installer or supplier and 
maintenance service agent, and cross-reference Specification Section 
number and title in Project Manual and drawing or schedule designation 
or identifier where applicable.  

D. Manufacturers' Maintenance Documentation: Include the following 
information for each component part or piece of equipment: 

1. Standard maintenance instructions and bulletins; include only 
sheets pertinent to product or component installed. Mark each 
sheet to identify each product or component incorporated into 
the Work. If data include more than one item in a tabular format, 
identify each item using appropriate references from the 
Contract Documents. Identify data applicable to the Work and 
delete references to information not applicable.  a. Prepare 
supplementary text if manufacturers' standard printed data are 
not available and where the information is necessary for proper 
operation and maintenance of equipment or systems.   

2. Drawings, diagrams, and instructions required for maintenance, 
including disassembly and component removal, replacement, 
and assembly.   

3. Identification and nomenclature of parts and components.   
4. List of items recommended to be stocked as spare parts.  

 
E. Maintenance Procedures: Include the following information and items 

that detail essential maintenance procedures:   

1. Test and inspection instructions.   
2. Troubleshooting guide.   
3. Precautions against improper maintenance.   
4. Disassembly; component removal, repair, and replacement; and 

reassembly instructions.   
5. Aligning, adjusting, and checking instructions.   
6. Demonstration and training video recording, if available.    
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F. Maintenance and Service Schedules: Include service and lubrication 

requirements, list of required lubricants for equipment, and separate 
schedules for preventive and routine maintenance and service with 
standard time allotment.   

1. Scheduled Maintenance and Service: Tabulate actions for daily, 
weekly, monthly, quarterly, semiannual, and annual frequencies.   

2. Maintenance and Service Record: Include manufacturers' forms 
for recording maintenance.  
 

G. Spare Parts List and Source Information: Include lists of replacement 
and repair parts, with parts identified and cross-referenced to 
manufacturers' maintenance documentation and local sources of 
maintenance materials and related services.  

H. Warranties and Bonds: Include copies of warranties and bonds and lists 
of circumstances and conditions that would affect validity of warranties 
or bonds.   

1. Include procedures to follow and required notifications for 
warranty claims.  
 

I. Drawings: Prepare drawings supplementing manufacturers' printed data 
to illustrate the relationship of component parts of equipment and 
systems and to illustrate control sequence and flow diagrams. 
Coordinate these drawings with information contained in record 
Drawings to ensure correct illustration of completed installation.   

1. Do not use original project record documents as part of 
maintenance manuals.  
 

PART 2 - PRODUCTS (Not Used)  

PART 3 - EXECUTION (Not Used)  

 
END OF SECTION 
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SECTION 01 78 39 

PROJECT RECORD DOCUMENTS 
 

PART 1 - GENERAL  

1.01 RELATED DOCUMENTS  

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

1.02 SUMMARY  

A. Section includes administrative and procedural requirements for project 
record documents, including the following:   

1. Record Drawings.   
2. Record Specifications.   
3. Record Product Data.   
4. Miscellaneous record submittals.  

 
B. Related Requirements:   

1. Section 01 77 00 "Closeout Procedures" for general closeout 
procedures.   

2. Section 01 78 23 "Operation and Maintenance Data" for operation 
and maintenance manual requirements.  
 

1.03 CLOSEOUT SUBMITTALS  

A. Record Drawings: Submit one set(s) of marked-up record prints.  

B. Record Product Data: Submit annotated PDF electronic files and directories 
of each submittal.   

1. Where record Product Data are required as part of operation and 
maintenance manuals, submit duplicate marked-up Product Data as a 
component of manual.  
 

C. Miscellaneous Record Submittals: See other Specification Sections for 
miscellaneous record- keeping requirements and submittals in connection 
with various construction activities. Submit annotated PDF electronic files 
and directories of each submittal.  

1.04 RECORD DRAWINGS  

A. Maintain on site in the Field Office one set of the following documents:  

1. Drawings.  
2. Specifications.  
3. Addenda.  
4. Change Orders and other modifications to the Contract (SI’s, RFI’s, 

RFP’s, RFC’s, etc.).  
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5. Reviewed Shop Drawings, Product Data, and Samples.  
6. Manufacturer's instruction for assembly, installation, and adjusting.  

 
B. Record all revisions to the work. All recorded changes shall be “clouded” or 

otherwise clearly identified; make reference to the document that originated 
the change.  

C. Ensure entries are complete and accurate, enabling future reference by 
Owner.  

D. Store record documents separate from documents used for construction.  

E. Record information concurrent with construction progress, not less than 
weekly. Provide status update as agenda item at regular progress 
meetings. Provide record documents for review during progress meeting 
when requested.  

F. Specifications: Legibly mark and record the following: Changes made by 
Addenda. Changes made by the following:  

1. Change Orders.  
2. Supplemental Instructions (SI).  
3. Responses to Requests for Information (RFI).  
4. Construction Change Directives (CD)  
5. Changes documented by Meeting Notes or Field Reports discussed 

and agreed to during Progress Meetings or Site Observations.  
 

G. Record Drawings and Shop Drawings: Legibly mark each item to record 
actual construction on one “Record” set of the Drawings and Shop 
Drawings, including the following:  

1. Changes made by Addenda.  
2. Measured depths of foundations in relation to finish first main floor 

datum.  
3. Measured horizontal and vertical locations of underground utilities 

and appurtenances, referenced to permanent surface improvements.  
4. Measured locations of internal utilities and appurtenances concealed 

in construction, referenced to visible and accessible features of the 
Work.  

5. Actual Equipment locations.  
6. Revisions to routing of piping and conduit.  
7. Revisions to electrical circuitry.  
8. Record information of any work that is described schematically in the 

Contract Documents.  
9. Field changes of dimensions and details.  
10. Details not on the original Contract Drawings.  
11. Changes made by the following:  

a. Change Orders.  
b. Supplemental Instructions (SI).  
c. Responses to Requests for Information (RFI).  
d. Construction Change Directives (CD)  
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e. Changes documented by Meeting Notes or Field Reports 
discussed and agreed to during Progress Meetings or Site 
Observations.  

 
H. Submit Record Documents to Owner’s Representative at Project Close-out.  

1.05 RECORD PRODUCT DATA  

A. Recording: Maintain one copy of each submittal during the construction 
period for project record document purposes. Post changes and revisions 
to project record documents when they occur.  

B. Preparation: Mark Product Data to indicate the actual product installation 
where installation varies substantially from that indicated in Product Data 
submittal.   

1. Give particular attention to information on concealed products and 
installations that cannot be readily identified and recorded later.   

2. Include significant changes in the product delivered to Project site and 
changes in manufacturer's written instructions for installation.   

3. Note related Change Orders and record Drawings where applicable.  
 

1.06 MISCELLANEOUS RECORD SUBMITTALS  

A. Assemble miscellaneous records required by other Specification Sections 
for miscellaneous record keeping and submittal in connection with actual 
performance of the Work. Bind or file miscellaneous records and identify 
each, ready for continued use and reference.    

1.07 MAINTENANCE OF RECORD DOCUMENTS  

A. Maintenance of Record Documents: Store record documents in the field 
office apart from the Contract Documents used for construction. Do not use 
project record documents for construction purposes. Maintain record 
documents in good order and in a clean, dry, legible condition, protected 
from deterioration and loss. Provide access to project record documents for 
Architect's reference during normal working hours. 

PART 2 - PRODUCTS 

PART 3 - EXECUTION  

 
END OF SECTION 
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SECTION 01 79 00 
DEMONSTRATION AND TRAINING 

 
PART 1 - GENERAL  

1.01 RELATED DOCUMENTS  

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

1.02 SUMMARY  

A. Section includes administrative and procedural requirements for 
instructing Owner's personnel, including the following:   

1. Instruction in operation and maintenance of systems, subsystems, 
and equipment.   

2. Demonstration and training video recordings.  

1.03 INFORMATIONAL SUBMITTALS  

A. Instruction Program: Submit outline of instructional program for 
demonstration and training, including a list of training modules and a 
schedule of proposed dates, times, length of instruction time, and 
instructors' names for each training module. Include learning objective 
and outline for each training module.   

1. Indicate proposed training modules using manufacturer-produced 
demonstration and training video recordings for systems, 
equipment, and products in lieu of video recording of live 
instructional module.  

B. Attendance Record: For each training module, submit list of participants 
and length of instruction time.  

1.04 CLOSEOUT SUBMITTALS  

A. Demonstration and Training Video Recordings: Submit one copy within 
seven days of end of each training module.   

1. Identification: On each copy, provide an applied label with the 
following information:   

a. Name of Project.   
b. Training Topic. 
c. Name and address of videographer.   
d. Name of Architect.   
e. Name of Contractor.   
f. Date of video recording.  

  
2. At completion of training, submit complete training manual(s) 

for Owner's use prepared in same format required for 
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operation and maintenance manuals specified in Section 01 
78 23 "Operation and Maintenance Data."  

1.05 QUALITY ASSURANCE  

A. Instructor Qualifications: A factory-authorized service representative, 
complying with requirements in Section 01 40 00 "Quality 
Requirements," experienced in operation and maintenance procedures 
and training.  

1.06 COORDINATION  

A. Coordinate instruction schedule with Owner's operations. Adjust 
schedule as required to minimize disrupting Owner's operations and to 
ensure availability of Owner's personnel.  

B. Coordinate instructors, including providing notification of dates, times, 
length of instruction time, and course content.  

C. Coordinate content of training modules with content of approved 
emergency, operation, and maintenance manuals. Do not submit 
instruction program until operation and maintenance data have been 
reviewed and approved by Architect.  

1.07 INSTRUCTION PROGRAM  

A. Program Structure: Develop an instruction program that includes 
individual training modules for each system and for equipment not part 
of a system, as required by individual Specification Sections.  

B. Training Modules: Develop a learning objective and teaching outline for 
each module. Include a description of specific skills and knowledge that 
participant is expected to master. For each module, include instruction 
for the following as applicable to the system, equipment, or component:   

1. Basis of System Design, Operational Requirements, and Criteria: 
Include the following:   

a. System, subsystem, and equipment descriptions.   
b. Performance and design criteria if Contractor is delegated 

design responsibility.   
c. Operating standards.   
d. Regulatory requirements.   
e. Equipment function.   
f. Operating characteristics.   
g. Limiting conditions.   
h. Performance curves.   

 
2. Documentation: Review the following items in detail:   

a. Emergency manuals.   
b. Systems and equipment operation manuals.   
c. Systems and equipment maintenance manuals.   
d. Product maintenance manuals.   
e. Project Record Documents.   
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f. Identification systems.   
g. Warranties and bonds.   
h. Maintenance service agreements and similar continuing 

commitments.   
 

3. Emergencies: Include the following, as applicable:   

a. Instructions on meaning of warnings, trouble indications, and 
error messages.   

b. Instructions on stopping.   
c. Shutdown instructions for each type of emergency.   
d. Operating instructions for conditions outside of normal 

operating limits.   
e. Sequences for electric or electronic systems.   
f. Special operating instructions and procedures.   

 
4. Operations: Include the following, as applicable:   

a. Startup procedures.   
b. Equipment or system break-in procedures.   
c. Routine and normal operating instructions.   
d. Regulation and control procedures.   
e. Control sequences.   
f. Safety procedures.   
g. Instructions on stopping.   
h. Normal shutdown instructions.   
i. Operating procedures for emergencies.   
j. Operating procedures for system, subsystem, or equipment 

failure.   
k. Seasonal and weekend operating instructions.   
l. Required sequences for electric or electronic systems.   
m. Special operating instructions and procedures.  

  
5. Adjustments: Include the following:   

a. Alignments.   
b. Checking adjustments.   
c. Noise and vibration adjustments.   
d. Economy and efficiency adjustments.   

 
6. Troubleshooting: Include the following:   

a. Diagnostic instructions.   
b. Test and inspection procedures.  

 
7. Maintenance: Include the following:   

a. Inspection procedures.   
b. Types of cleaning agents to be used and methods of 

cleaning.   
c. List of cleaning agents and methods of cleaning detrimental 

to product.   
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d. Procedures for routine cleaning.   
e. Procedures for preventive maintenance.   
f. Procedures for routine maintenance.   
g. Instruction on use of special tools.   

 
8. Repairs: Include the following:   

a. Diagnosis instructions.   
b. Repair instructions.   
c. Disassembly; component removal, repair, and replacement; 

and reassembly instructions.   
d. Instructions for identifying parts and components.   
e. Review of spare parts needed for operation and 

maintenance.  
1.08 PREPARATION  

A. Assemble educational materials necessary for instruction, including 
documentation and training module. Assemble training modules into a 
training manual organized in coordination with requirements in Section 
01 78 23 "Operation and Maintenance Data."  

B. Set up instructional equipment at instruction location.  

1.09 INSTRUCTION  

A. Engage qualified instructors to instruct Owner's personnel to adjust, 
operate, and maintain systems, subsystems, and equipment not part of 
a system.   

B. Scheduling: Provide instruction at mutually agreed-on times. For 
equipment that requires seasonal operation, provide similar instruction 
at start of each season.   

1. Schedule training with Owner with at least seven days' advance 
notice.  

C. Training Location and Reference Material: Conduct training on-site in 
the completed and fully operational facility using the actual equipment 
in-place. Conduct training using final operation and maintenance data 
submittals.  

D. Cleanup: Collect used and leftover educational materials and remove 
from Project site. Remove instructional equipment. Restore systems 
and equipment to condition existing before initial training use.  

1.10 DEMONSTRATION AND TRAINING VIDEO RECORDINGS  

A. General: Engage a qualified videographer to record demonstration and 
training video recordings. Record each training module separately. 
Include instructions and demonstrations, board diagrams, and other 
visual aids necessary.   

B. Digital Video Recordings: Provide high-resolution, digital video in MPEG 
format, produced by a digital camera with minimum sensor resolution of 
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12 megapixels and capable of recording in full HD mode with vibration 
reduction technology.   

1. Submit video recordings on CD-ROM or thumb drive.   

2. File Hierarchy: Organize folder structure and file locations 
according to Project Manual table of contents. Provide complete 
screen-based menu.   

3. File Names: Utilize file names based on name of equipment 
generally described in video segment, as identified in Project 
specifications.   

4. Contractor and Installer Contact File: Using appropriate software, 
create a file for inclusion on the equipment demonstration and 
training recording that describes the following for each Contractor 
involved on the Project, arranged according to Project Manual table 
of contents:   

a. Name of Contractor/Installer.  
b. Business address.   
c. Business phone number.   
d. Point of contact.   
e. Email address.  

  
C. Light Levels: Verify light levels are adequate to properly light 

equipment. Verify equipment markings are clearly visible prior to 
recording.   

D. Narration: Describe scenes on video recording by either audio narration 
by microphone while video recording is recorded or dubbing audio 
narration off-site afterwards. Include description of items being viewed.  

E. Preproduced Video Recordings: Provide video recordings used as a 
component of training modules in same format as recordings of live 
training.  

PART 2 - PRODUCTS 

PART 3 - EXECUTION  

 
END OF SECTION 
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SECTION 02 41 19 

SELECTIVE DEMOLITION 
 

PART 1 - GENERAL  

1.01 RELATED DOCUMENTS  

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

1.02 SUMMARY  

A. Section Includes:   

1. Demolition and removal of selected site elements.   
2. Salvage of existing items to be reused.  

 
B. Related Requirements:   

1. Section 01 10 00 "Summary" for restrictions on the use of the 
premises, Owner- occupancy requirements, and phasing 
requirements.   

2. Section 01 73 00 "Execution" for cutting and patching 
procedures.  

1.03 DEFINITIONS  

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

B. Remove and Salvage: Carefully detach from existing construction, in 
a manner to prevent damage, and deliver to Owner.  

C. Remove and Reinstall: Detach items from existing construction, 
prepare for reuse, and reinstall where indicated.  

D. Existing to Remain: Existing items of construction that are not to be 
permanently removed and that are not otherwise indicated to be 
removed, removed and salvaged, or removed and reinstalled.  

1.04 MATERIALS OWNERSHIP  

A. Unless otherwise indicated, demolition waste becomes property of 
Contractor.  

1.05 PREINSTALLATION MEETINGS  

A. Pre-demolition Conference: Conduct conference at Project site.   

1. Inspect and discuss condition of construction to be selectively 
demolished.   
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2. Review and finalize selective demolition schedule and verify 
availability of materials, demolition personnel, equipment, and 
facilities needed to make progress and avoid delays.   

3. Review requirements of work performed by other trades that 
rely on substrates exposed by selective demolition operations.   

4. Review areas where existing construction is to remain and 
requires protection.  
 

1.06 INFORMATIONAL SUBMITTALS  

A. Schedule of Selective Demolition Activities: Indicate the following:   

1. Detailed sequence of selective demolition and removal work, 
with starting and ending dates for each activity. Ensure 
Owner's on-site operations are uninterrupted.   

2. Interruption of utility services. Indicate how long utility services 
will be interrupted.   

3. Coordination for shutoff, capping, and continuation of utility 
services.  

4. Coordination of Owner's continuing occupancy of portions of 
existing building and of Owner's partial occupancy of 
completed Work.  
 

B. Inventory: Submit a list of items to be removed and salvaged and 
deliver to Owner prior to start of demolition.  

C. Pre-demolition Photographs or Video: Submit before Work begins.  

1.07 QUALITY ASSURANCE  

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

1.08 FIELD CONDITIONS  

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

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

C. Notify Architect of discrepancies between existing conditions and 
Drawings before proceeding with selective demolition.  

D. Hazardous Materials:  It is not expected that hazardous materials will 
be encountered in the Work.   

1. If suspected hazardous materials are encountered, do not 
disturb; immediately notify Architect and Owner.  Hazardous 
materials will be removed by Owner under a separate contract.  

E. Storage or sale of removed items or materials on-site is not permitted.  
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F. Utility Service: Maintain existing utilities indicated to remain in service 
and protect them against damage during selective demolition 
operations.   

1.09 WARRANTY  

A. Existing Warranties: Remove, replace, patch, and repair materials 
and surfaces cut or damaged during selective demolition, by methods 
and with materials so as not to void existing warranties.  Notify 
warrantor before proceeding. Existing warranties include the 
following:  

1. None 

B. Notify warrantor on completion of selective demolition, and obtain 
documentation verifying that existing system has been inspected and 
warranty remains in effect. Submit documentation at Project closeout.  

PART 2 - PRODUCTS  

2.01 PEFORMANCE REQUIREMENTS  

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

B. Standards: Comply with ANSI/ASSE A10.6 and NFPA 241.  

 
PART 3 - EXECUTION  

3.01 EXAMINATION  

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

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

C. Survey of Existing Conditions: Record existing conditions by use of 
preconstruction photographs or videos.   

1. Inventory and record the condition of items to be removed and 
salvaged. Provide photographs or video of conditions that 
might be misconstrued as damage caused by salvage 
operations.   

2. Before selective demolition or removal of existing building 
elements that will be reproduced or duplicated in final Work, 
make permanent record of measurements, materials, and 
construction details required to make exact reproduction.  

3.02 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS  
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A. Existing Services/Systems to Remain: Maintain services/systems 
indicated to remain and protect them against damage.   

1.  Comply with requirements for existing services/systems 
interruptions specified in Section 01 10 00 "Summary."  

B. Existing Services/Systems to Be Removed: Locate, identify, 
disconnect, and seal or cap off indicated utility services and 
mechanical/electrical systems serving areas to be selectively 
demolished.   

1. Owner will arrange to shut off indicated services/systems 
when requested by Contractor.   

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

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

4. Disconnect, demolish, and remove fire-suppression systems, 
plumbing, and HVAC systems, equipment, and components 
indicated to be removed.   

a. Piping to Be Removed: Remove portion of piping 
indicated to be removed and cap or plug remaining 
piping with same or compatible piping material.   

b. Piping to Be Abandoned in Place: Drain piping and 
cap or plug piping with same or compatible piping 
material.   

c. Equipment to Be Removed: Disconnect and cap 
services and remove equipment.   

d. Equipment to Be Removed and Reinstalled: 
Disconnect and cap services and remove, clean, and 
store equipment; when appropriate, reinstall, 
reconnect, and make equipment operational.   

e. Equipment to Be Removed and Salvaged: 
Disconnect and cap services and remove equipment 
and deliver to Owner.   

f. Ducts to Be Removed: Remove portion of ducts 
indicated to be removed and plug remaining ducts 
with same or compatible ductwork material.   

g. Ducts to Be Abandoned in Place: Cap or plug ducts 
with same or compatible ductwork material.  
 

C. Refrigerant: Remove refrigerant from mechanical equipment to be 
selectively demolished according to 40 CFR 82 and regulations of 
authorities having jurisdiction.  

3.03 PREPARATION  

A. Site Access and Temporary Controls: Conduct selective demolition 
and debris-removal operations to ensure minimum interference with 
roads, streets, walks, walkways, and other adjacent occupied and 
used facilities.   
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1. Comply with requirements for access and protection specified 
in Section 01 50 00 "Temporary Facilities and Controls."  

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

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

2. Provide temporary weather protection, during interval between 
selective demolition of existing construction on exterior 
surfaces and new construction, to prevent water leakage and 
damage to structure and interior areas.   

3. Protect walls, ceilings, floors, and other existing finish work 
that are to remain or that are exposed during selective 
demolition operations.  

4. Comply with requirements for temporary enclosures, dust 
control, heating, and cooling specified in Section 01 50 00 
"Temporary Facilities and Controls."  
  

3.04 SELECTIVE DEMOLITION, GENERAL  

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

1. Neatly cut openings and holes plumb, square, and true to 
dimensions required. Use cutting methods least likely to 
damage construction to remain or adjoining construction.  Use 
hand tools or small power tools designed for sawing or 
grinding, not hammering and chopping, to minimize 
disturbance of adjacent surfaces. Temporarily cover openings 
to remain.   

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

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

4. Maintain adequate ventilation when using cutting torches.   
5. Remove decayed, vermin-infested, or otherwise dangerous or 

unsuitable materials and promptly dispose of off-site.   
6. Remove structural framing members and lower to ground by 

method suitable to avoid free fall and to prevent ground impact 
or dust generation.   

7. Locate selective demolition equipment and remove debris and 
materials so as not to impose excessive loads on supporting 
walls, floors, or framing.   



 
IANG – BUILDING A9 HVAC IMPROVEMENTS                       SELECTIVE DEMOLITION 
CAMP DODGE – JOHNSTON, IOWA                                                                 02 41 19 - 6 

8.  Dispose of demolished items and materials promptly.  
 

B. Removed and Salvaged Items:   

1. Clean salvaged items.   
2. Pack or crate items after cleaning. Identify contents of 

containers.   
3. Store items in a secure area until delivery to Owner.   
4. Transport items to Owner's storage area designated by 

Owner.   
5. Protect items from damage during transport and storage.    

 
C. Removed and Reinstalled Items:   

1. Clean and repair items to functional condition adequate for 
intended reuse.   

2. Pack or crate items after cleaning and repairing. Identify 
contents of containers.   

3. Protect items from damage during transport and storage.   
4. Reinstall items in locations indicated. Comply with installation 

requirements for new materials and equipment. Provide 
connections, supports, and miscellaneous materials necessary 
to make item functional for use indicated.  
 

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

3.05 SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS  

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

3.06 DISPOSAL OF DEMOLISHED MATERIALS  

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

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

spillage on adjacent surfaces and areas.   
3. Remove debris from elevated portions of building by chute, 

hoist, or other device that will convey debris to grade level in a 
controlled descent.   
 

B. Burning: Do not burn demolished materials.  
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C. Disposal: Transport demolished materials off Owner's property and 
legally dispose of them.  

3.07 CLEANING  

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

 
END OF SECTION 
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SECTION 23 01 30 
HVAC AIR-DISTRIBUTION SYSTEM CLEANING 

 
PART 1 - GENERAL 

1.01 SUMMARY 

A. Section includes design, cleaning of HVAC ductwork and HVAC equipment. 

1.02 REFERENCES 

A. American National Standards Institute/Institute of Inspection Cleaning and 
Restoration Certification (ANSI/IICRC).  

B. ANSI/IICRC S520 - Standard for Professional Mold Remediation.\= 
1. National Air Duct Cleaners Association (NADCA):  

C. ACR, The NADCA Standard for Assessment, Cleaning & Restoration of 
HVAC Systems (Current Version).  

D. National Fire Protection Association (NFPA):  
1. NFPA 90A - Standard for the Installation of Air-Conditioning and 

Ventilating Systems.  
2. NFPA 90B - Standard for the Installation of Warm Air Heating and 

Air-Conditioning Systems.  
1.03 SUBMITTALS 

A. Informational Submittals:  

1. Scope of Work identifying HVAC components to be cleaned or 
restored.  

2. Itemize specific environmental engineering controls required for 
workspace, and special work requirements.  

3. Manufacturer’s Instructions: Submit cleaning agent product 
installation instructions.  

4. Product Data and Safety Data Sheets: Product data submittals 
listing general use and specific chemical cleaning products and 
coatings used while performing the work. 
 

B. Work Plans:  

1. Project Schedule: Outline starting date, dates and times when work 
will take place, and completion date.  

2. Determine sequence of cleaning each system or portion of the work 
and coordinate with work of other trades and activities.  
  

C. Closeout Submittals:  

1. Record Documentation: Submit documentation verifying compliance 
with this specification for work performed. This documentation may 
include:  
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a. Photo images, HVAC plans and other supporting 
documents such as submittal forms for materials.   

b. System areas found to be damaged or in need of repair.  
 

PART 2 - PRODUCTS 

2.01 GENERAL 

A. Use products which conform to NFPA 90A, possessing a flame spread 
rating of not over 25 and a smoke developed rating no higher than 50. 

 
2.02 CLEANERS, BIOCIDES AND ENCAPSULANTS  

A. Cleaners, biocides and encapsulants shall be water baseD products 
specifically designed for application to HVAC duct interiors and capable of 
being applied with airless spray equipment. Biocides and encapsulants 
must be colored differently than substrate to be coated. 

 
B. Biocidal agents to be formulated for long term fungicidal activity with no loss 

on aging. Biocidal agents must be registered with the U.S. Environmental 
Protection Agency for use on the interior of HVAC duct systems. 

 
1. Cured biocides and encapsulants must provide tough washable 

elastic protective finish able to withstand light impact or abrasion 
without breaking down over time or releasing fibers. 
 

2.03 TOOLS AND EQUIPMENT 

A. Vacuum Devices that exhaust air inside building, including hand-held and 
wet vacuums:  Equipped with HEPA filtration with 99.97% collection 
efficiency for minimum 0.3-micron size particles and DOP test numbers. 

B. Vacuum Devices that exhaust air outside the building, including truck and 
trailer mounted type:  Equipped with particulate collection including 
adequate filtration to contain debris removed from the HVAC system; 
exhausted in manner to prevent containment re-entry to building; 
complainant with applicable regulations as to outdoor environmental 
contamination. 

 
PART 3 - EXECUTION 

3.01 HVAC SYSTEM ASSESSMENT AND SITE SURVEY:  

A. Before commencing work, assess HVAC system condition to determine 
appropriate engineering controls, safety measures, tools, equipment and 
cleaning products and methods required to complete the work.  

B. Perform HVAC system assessment by ASCS, Certified Ventilation Inspector 
(CVI), or equivalent.  

C. If microbial testing or sampling are required, [engage] [Owner will engage] 
services of technicians trained and acceptable to authorities having 
jurisdiction.  
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3.02 PROTECTION OF IN-PLACE CONDITIONS  

A. Protect existing structures, surfaces, and systems from damage resulting 
from duct cleaning work.  Report damage caused by this work to Owner. 

3.03 AIR HANDLING UNIT (AHU) CLEANING  

A. Clean supply fans and blowers.  
1. Clean blowers, fan housings, ducted plenums, scrolls, blades, or 

vanes, shafts, baffles, dampers and drive assemblies.  
2. Remove visible non-adhered substances in accordance with ACR, 

The NADCA Standard.  
 

B. Clean air handling unit (AHU) internal surfaces, components and 
condensate pans, and drains.  

C. Clean heat transfer coils, fans, condensate pans, drains and similar non-
porous surfaces in conjunction with mechanical methods as described in 
ACR, The NADCA Standard.  

D. Control water spray and extraction are sufficient to collect debris and 
prevent water damage to HVAC components and surrounding equipment.  

E. Capture, contain, test and dispose of waste water generated while 
performing wet cleaning in accordance with applicable federal, state, and 
local regulations, and requirements of Authorities Having Jurisdiction.  

F. After cleaning, verify HVAC system component cleanliness in accordance 
ACR, The NADCA Standard.  

G. AHU Coil 
1. Employ cleaning methods rendering coil visibly clean in accordance 

with ACR, The NADCA Standard.  
2. Isolate coil from duct system during cleaning process. Do not allow 

removed particles to migrate to, or redeposit on, unintended areas.  
3. Apply coil cleaning products in accordance with manufacturer’s 

published data and labeling.  
4. Clean and flush condensate drain pan and drain line. Verify proper 

drainage operation before and after cleaning.  
5. Apply cleaning methods and products that do not cause damage to, 

or erosion of, coil surface or fins.  
H. After cleaning and prior to Substantial Completion, replace AHU air filters.  

 
3.04 AIR DUCT SYSTEMS:  

A. Clean airside surfaces of ducts to remove non-adhered substances.  
B. Access air duct interiors through service openings in system that are large 

enough to accommodate mechanical cleaning procedures and allow for 
cleanliness verification.  

C. Use mechanical agitation methods to remove non-adhered substances.  
D. Capture dislodged substances with vacuum collection device.  
E. Do not employ cleaning methods that damage HVAC components.  
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F. Mark position of dampers and air-directional mechanical devices inside 
HVAC system prior to cleaning.  

G. When cleaning is complete, restore dampers and devices to their marked 
positions.  

H. After cleaning, verify cleanliness of HVAC system surfaces and 
components in accordance with ACR, The NADCA Standard.  
 

3.05 FIELD QUALITY CONTROL  

A. Inspect work to verify cleanliness immediately after HVAC system 
component cleaning and prior to placing system in operation.  

B. Do not apply treatment, coating, or antimicrobial agent to cleaned HVAC 
system components until the work has been inspected and determined to 
be acceptable.  

C. Visual Inspection:  
1. When cleaning is complete, perform final inspection in presence of 

[Owner] [Construction Manager] <Insert title of Owner’s 
Representative here>.  

2. Perform visual inspection of porous and non-porous HVAC system 
component surfaces. Verify HVAC system components are visibly 
clean as defined in ACR, The NADCA Standard.  

3. If no contaminants are evident through visual inspection, HVAC 
system components are considered clean and acceptable.  

4. If contaminants are evident through visual inspection, repeat 
cleaning system areas where contaminants are visible. 
 

3.06 SYSTEM STARTUP  

A. Install closures over services access openings before allowing system 
restart for normal facility operation.  

B. When system is placed in operation, remove temporary filter elements after 
minimum 24 hours operation.  

3.07 DISPOSAL OF JOB SITE DUCT CLEANING WASTE  

A. Seal HVAC system debris and removed contaminated materials in 
containers before removal from work area.  

B. Handle materials classified as hazardous by governmental agencies in 
accordance with applicable federal, state, and local, regulations and codes.  

C. Dispose of debris removed from HVAC systemin accordance with 
applicable federal, state, and local requirements.  

END OF SECTION 
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SECTION 23 05 00 
COMMON WORK RESULTS FOR HVAC 

PART 1 - GENERAL 
1.01 SECTION INCLUDES 

A. Basic Mechanical Requirements specifically applicable to Division 23 
Sections, in addition to Division 1 – General Requirements. 

1.02 SUBMITTALS 

A. Submit shop drawings and product data grouped to include complete 
submittals of related systems, products, and accessories in a single 
submittal. 

B. Mark dimensions and values in units to match those specified. 

1.03 REGULATORY REQUIREMENTS 

A. Conform to all applicable Building Codes for the State of Iowa. 

B. Obtain permits, and request inspections from authority having jurisdiction. 

1.04 PROJECT/SITE CONDITIONS 

A. Install Work in locations shown on drawings, unless prevented by Project 
conditions. 

B. Prepare drawings showing proposed rearrangement of Work to meet 
Project conditions, including changes to Work specified in other Sections.  
Obtain permission of Engineer before proceeding. 

 
1.05 SEALING AND FIRE STOPPING 

A. Sealing and fire stopping of sleeves/openings between ductwork, piping, 
etc. and the sleeve, structural or partition opening shall be the responsibility 
of the contractor whose work penetrates the opening.  Provide all fire 
stopping of fire rated penetrations and sealing of smoke rated penetrations. 

1.06 SUBMITTALS 

A. Refer to Division 1, General Conditions, Submittals. 

B. Submit for all equipment and systems as indicated in the respective 
specification sections, marking each submittal with that specification section 
number.  Mark general catalog sheets and drawings to indicate specific 
items being submitted and proper identification of equipment by name 
and/or number, as indicated in the contract documents. 

C. Before submitting electrically powered equipment, verify that the electrical 
power and control requirements for the equipment are in agreement with 
the motor starter schedule on the electrical drawings.  Include a statement 
on the shop drawing transmittal to the architect/engineer that the equipment 
submitted and the motor starter schedules are in agreement or indicate any 
discrepancies.   
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D. Closeout Documents:  Close-out documents shall include, O&M 
documents (identifying the model number of the equipment), Approved 
shop drawings, equipment start-up sheets, TAB report, Equipment 
Functional Test Documents, equipment warranty documents and owner 
Training documentation. 

1.07 TRAINING OF OWNER PERSONNEL 

A. Instruct user agency personnel in the proper operation and maintenance of 
systems and equipment provided as part of this project; video tape all 
training sessions.  Include not less than 2 hours of instruction, using the 
Operating and Maintenance manuals during this instruction.  Demonstrate 
startup and shutdown procedures for all equipment.  All training to be during 
normal working hours. 

1.08 RECORD DRAWINGS 

A. Refer to Division 1, General Requirements, Record Drawings. 

B. In addition to the data indicated in the General Requirements, maintain 
temperature control record drawings on originals prepared by the installing 
contractor/subcontractor.  Include copies of these record drawings with the 
Operating and Maintenance manuals. 

PART 2 - PART 2 – PRODUCTS 

A. NOT USED 

PART 3 - PART 3 – EXCUTION 

A. NOT USED 

END OF SECTION  
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SECTION 23 05 53 
IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT 

 
PART 1 - GENERAL 

1.01 SECTION INCLUDES 

A. Pipe and equipment markers of the following types: 

1. Snap around and strap around pipe markers. 
2. Self-adhesive pipe markers. 
3. Duct markers. 
5. Arrow roll tape markers. 

 
B. Valve Tags of the following types: 

1. Plastic valve tags. 
 

C. Equipment Nameplates and Labels of the following types: 

1. Plastic nameplates. 
 

1.02 REFERENCES 

A. ASTM D709 - Standard Specification for Laminated Thermosetting 
Materials. 

B. ASME/ANSI A13.1 - Scheme for the Identification of Piping 
Systems. 

 
1.03 SUBMITTALS 

A. Product Data: 

1. Manufacturer's data sheets on each product to be used. 
2. Preparation instructions and recommendations. 

 
B. Shop Drawings: Submit list of wording, symbols, letter size, and 

color coding for equipment, piping and valve identification including 
the following: 

1. Equipment Label Schedule: Provide a schedule of all 
equipment to be labeled with the proposed content for each 
label. 
Pipe Label Schedule: Provide a schedule of each piping 
systems indicating a proposed nomenclature and location of 
all pipe markers.  

2. Valve Tag Schedule: Provide a proposed valve numbering 
scheme and schedule for each piping system. Tabulate 
valve number, piping system, system abbreviation as shown 
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on tag, room or space location of valve, normal-operating 
position (open, closed, or modulating), and variations for 
identification. Mark valves intended for emergency shut-off 
and similar special uses. 

 
1.04 DELIVERY, STORAGE, AND HANDLING 

A. Store and handle in strict compliance with manufacturer's written 
instructions and recommendations. 

B. Protect from damage due to weather, excessive temperature, and 
construction operations. 

 
PART 2 - PRODUCTS 

2.01 PERFORMANCE REQUIRMEMENTS 

A. Standards Compliance: Labels, signs and tags shall conform to 
ASME/ANSI A13.1 requirement for letter/color combinations. 

2.02 PIPE AND EQUIPMENT MARKERS 

A. Snap Around or Strap Around Pipe Markers: 

1. Material: Vinyl. 
2. Temperature Rating: Down to -40 degrees F. 
3. For indoor and outdoor applications. 
4. Marker Visibility: 360 degrees. 
5. Color: White letters on green background 
 

B. Self-Adhesive Pipe Markers: 

1. Material: Vinyl, 0.005 inch thick. 
2. For indoor and outdoor applications. 
3. Marker Visibility: Front facing. 
4. Application Method: Self-adhesive. 
5. White letters on green background 

 
C. Arrow Roll Tape Markers: 

1. Material: Over-laminated vinyl, 0.005 inch thick. 
2. For indoor and outdoor applications 
3. Marker Visibility: 360 degrees. 
4. Application Method: Self-adhesive. 
5. Perforated every 8 inches   
6. White letters on green background. 

 
2.03 VALVE TAG 

A. Plastic Valve Tags: 
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1. Material: Acrylic, 1/8 inch thick. 
2. Type: Engraved, single sided. 
3. Shape and Size: 1-1/2-inch diameter circle. 
4. Color: White letters on green background. 
5. Ties: Nylon 

 
2.04 EQUIPMENT NAMEPLATES AND LABELS 

A. Plastic Nameplates: 

1. Material: Multi-layer, multi-color, plastic labels for 
mechanical engraving. 

2. Thickness: 1/8 inch. 
3. Minimum Size: 2-1/2-inch-long x 1 inch tall. 
4. Color: White lettering on Black background. 
5. Adhesive: Contact type permanent adhesive compatible with 

label and substrate. 
 

PART 3 - PART 3    EXECUTION 

3.01 EXAMINATION 

A. Do not begin installation until substrates have been properly 
constructed and prepared. 

B. If substrate preparation is the responsibility of another installer, 
notify Architect in writing of unsatisfactory preparation before 
proceeding. 

3.02 PREPARATION 

A. Clean surfaces thoroughly prior to installation. 

B. Prepare surfaces using the methods recommended by the 
manufacturer for achieving the best result for the substrate under 
the project conditions. 

C. For labels that are installed using pressure-sensitive adhesives, 
clean piping and equipment surfaces of substances that could 
impair bond of identification devices, including dirt, oil, grease, 
release agents, and incompatible primers, paints, and 
encapsulants. 

D. For pipe markers that are pre-coiled or strap-on type and do not 
adhere directly to the piping, no surface preparation is necessary. 

3.03 INSTALLATION 

A. Install in accordance with manufacturer's instructions, approved 
submittals and in proper relationship with adjacent construction, 
and the following: 
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1. Near each valve and control device. 
2. Near each branch connection, excluding short takeoffs for 

fixtures and terminal units. Where flow pattern is not 
obvious, mark each pipe at branch. 

3. Near penetrations and on both sides of through walls, floors, 
ceilings, and inaccessible enclosures. 

4. At access doors, manholes, and similar access points that 
permit view of concealed piping. 

5. Near major equipment items and other points of origination 
and termination. 

6. Spaced at maximum intervals of 50 feet along each run. 
Reduce intervals to 25 feet in areas of congested piping and 
equipment. 
 

B. Valve Tags: Install valve tags on all shut-off valves and control 
devices in piping systems, except valves within factory-fabricated 
equipment units. 

Duct Labels: Locate duct labels where ducts enter into and exits 
from concealed spaces or is concealed by removable ceiling 
system as follows: 

1. Near penetrations and on both sides of walls, floors, ceilings, 
and inaccessible enclosures. 

2. At access doors, manholes, and similar access points that 
permit view of concealed duct. 

3. Near major equipment items and other points of origination 
and termination. 

4. Spaced at maximum intervals of 50 feet along each run. 
5. Mark location of equipment or valves located above ceilings 

with identifying ceiling tacks to help in identification for 
maintenance 

 
3.04 CLEANING AND PROTECTION 

A. Clean products in accordance with the manufacturer's 
recommendations.  

B. Touch-up, repair or replace damaged products before Substantial 
Completion. 

 
END OF SECTION 
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 SECTION 23 05 93 
 TESTING, ADJUSTING, AND BALANCING FOR HVAC 
 

PART 1 - GENERAL 

1.01 SECTION INCLUDES 

A. Testing, adjustment, and balancing of air and water systems. 

B. Measurement of final operating condition of HVAC systems. 

1.02 REFERENCES 

A. AABC – Associated Air Balance Council – National Standards for Total 
System Balance. NEBB – National Environmental Balancing Bureau –  

B. Procedural Standards for Testing, Balancing and Adjusting of 
Environmental Systems. 

C. SMACNA – Sheet Metal and Air Conditioning Contractors’ national 
Association – TAB Procedural Guild – Endorsed by Testing, Adjusting 
and Balancing Bureau (TABB) 

1.03 SUBMITTALS 

A. Submit draft copies of report for review prior to final acceptance of Project.   

B. Provide a Deficiency Report.  Following site examination of systems and 
prior to balance procedures, submit a report indicating system 
deficiencies that would prevent proper testing, adjusting and balancing of 
systems and equipment to meet specified performance. 

C. Provide final copies for Architect/Engineer and for inclusion in operating 
and maintenance manuals.   

D. Closeout: Submit one complete copy of testing, adjusting and balancing 
report include with the O&M Manual. 

1.04 REPORT FORMS 

A. Submit reports on NEBB, AABC or TABB/SMACNA forms.  

B. Forms shall include the following minimum information: 

1. Title Page: 
a. Company name 
b. Company address 
c. Company telephone number 
d. Project name 
e. Project location 
f. Project Engineer 
g. Project Contractor 
h. Project altitude 
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2. Air moving Equipment: 
a. Location 
b. Manufacturer 
c. Model number 
d. Supply Air flow, specified and actual 
e. Total external static pressure (total external), specified and 

actual 
f. Inlet pressure 
g. Discharge pressure 
h. Sheave – make/size/bore 
i. Belts – make/size/quantity 
j. Fan RPM 
k. Amperage at design flow and motor maximum amperage 

 
3. Coil  

a. Coil AHU and service 
b. Coil airflow 
c. Coil water flow 
d. Coil entering and leaving air temperature 
e. Coil entering and leaving water temperature 

4. Pump 
a. Location 
b. Pump Manufacturer 
c. Pump Model Number 
d. Pump Serial Number 
e. Water flow – specified and actual 
f. Total pressure – specified and actual 
g. Suction Pressure 
h. Discharge Pressure 
i. Full load amperage at design flow and motor maximum 

amperage 
 

PART 2 – PRODUCTS 

A. NOT USED 

PART 3 – EXCUTION 

3.01 EXAMINATION 

A. Before commencing work, verify that systems are complete and operable.  
Ensure the following: 

1. Equipment is operable and in a safe and normal condition. 
2. Temperature control systems are installed complete and operable. 
3. Proper thermal overload protection is in place for electrical 

equipment. 
4. Final filters are clean and in place.  If required, install temporary 

media in addition to final filters. 
5. Duct systems are clean of debris. 
6. Correct fan rotation. 
7. Fire and volume dampers are in place and open. 
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8. Coil fins have been cleaned and combed. 
9. Access doors are closed and duct end caps are in place. 
10. Air outlets are installed and connected. 
11. Duct system leakage has been minimized. 

 
B. Report any defects or deficiencies noted during performance of services to 

Architect/Engineer. 

C. Promptly report abnormal conditions in mechanical systems or conditions, 
which prevent system balance. 

D. If, for design reasons, system cannot be properly balanced, report as soon 
as observed. 

3.02 PERFORMING TESTING, ADJUSTING AND BALANCING 
 

A. Perform testing, adjusting and balancing procedures on each system 
identified, in accordance with the detailed procedures outlined in the 
referenced standards except as may be modified below. 

B. Unless specifically instructed in writing, all work in this specification section 
is to be performed during the normal workday. 

C. Cut insulation, ductwork and piping for installation of test probes to the 
minimum extent necessary for adequate performance of procedures.  
Patch using materials identical to those removed, maintaining vapor barrier 
integrity and pressure rating of systems. 

D. In air systems employing filters, blank off sufficient filter area to simulate a 
pressure drop that is midway between that of a clean filter and that of a 
dirty filter. 

E. Measure and record system measurements at the fan and/or pump to 
determine total flow.  Adjust equipment as required to yield specified total 
flow at terminals.  Proceed taking measurements in mains and branches 
as required for final terminal balancing.  Perform terminal balancing to 
specified flows balancing branch dampers, deflectors, extractors and 
valves prior to adjustment of terminals.  

F. Measure and record static air pressure conditions across fans, coils and 
filters.  Indicate in report if cooling coil measurements were made on a wet 
or dry coil and if filter measurements were made on a clean or dirty filter.  
Spot check static air pressure conditions directly ahead of terminal units. 

G. Provide fan and motor drive sheave adjustments necessary to obtain 
design performance.  Provide drive changes specifically noted on 
drawings, if any.  If work of this section indicates that any drive or motor is 
inadequate for the application, advise the owner’s project representative by 
giving the representative properly sized motor/drive information (in 
accordance with manufacturers original service factor and installed motor 
horsepower requirements); Confirm any change will keep the duct/piping 
system within its design limitations with respect to speed of the device and 
pressure classification of the distribution system. Required motor/drive 
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changes not specifically noted on drawings or in specifications will be 
considered an extra cost and will require an itemized cost breakdown 
submitted to owner’s project representative. Prior authorization is needed 
before this work is started. 

H. Final air system measurements to be within the following range of specified 
cfm:  

1. Fans      0% to +10% 
 

I. Final water system measurements must be within the following range of 
specified gpm: 

1. Heating flow rates    0% to -10% 
2. Cooling flow rates    -5% to +5% 

 
J. Contact the temperature control Contractor for assistance in operation 

and adjustment of controls during testing, adjusting and balancing 
procedures.  Cycle controls and verify proper operation and setpoints.  
Include in report description of temperature control operation and any 
deficiencies found. 

K. Permanently mark equipment settings, including damper and valve 
positions, control settings, and similar devices allowing settings to be 
restored.  Set and lock memory stops. 

L. Leave systems in proper working order, replacing belt guards, closing 
access doors and electrical boxes, and restoring temperature controls to 
normal operating settings. 

M. Verify and record, in the T&B Report, “K” factors for all VAV air terminal 
devices and air flow stations. 

N. Verify and record, in the T&B Report, values of damper positions and fan 
speeds for all characterization curves required in the 23 09 93 control 
sequences. 

3.05 VALVES 

A. Verify valves utilized for hydronic system balancing are provided with 
position-lock operators (memory stops). The adjustment and marking of 
lever-lock operators that use throttling notches will not be 
accepted.  Lock all memory stops so the valves can be reopened to 
their balanced positions if they are used for isolation purposes. 

 
3.06 DEFICIENCIES 

A. Division 23 00 00 contractor to correct any installation deficiencies 
found by the test and balance agency that were specified and/or shown 
on the Contract Documents to be performed as part of that division of 
work.  Test and balance agency will notify the DFD's Project 
Representative of these items and instructions will be issued to the 
Division 23 00 00 contractor for correction of the deficient work. All 
corrective work to be done at no cost to the State of Wisconsin. Retest 
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mechanical systems, equipment, and devices once corrective work is 
complete as specified. 

 
 

END OF SECTION 



IANG – BUILDING A9 HVAC IMPROVEMENTS                           HVAC PIPING INSULATION 
CAMP DODGE – JOHNSTON, IOWA                                                                      23 07 19 - 1 

 

SECTION 23 07 19 
HVAC PIPING INSULATION 

 
PART 1 - GENERAL 

1.01 WORK INCLUDED 

A. Piping insulation. 

B. Insulation and jackets. 

1.02 REFERENCE STANDARDS 

A. ASTM International (ASTM). 

B. American Society of Heating, Refrigerating, and Air Conditioning 
Engineers, Inc. (ASHRAE). 

C. North American Insulation Manufacturers Association (NAIMA). 

D. NAIMA – "Guide to Insulating Chilled Water Piping Systems with Mineral 
Fiber Pipe Insulation". 

E. Insulating materials, jackets, and mastics shall meet flame spread, fuel 
contribution and smoke developed ratings in accordance with NFPA-90A.  
Flame spread rating in accordance with NFPA 255, ASTM E-84 or UL 
723 of not more than 25; smoke developed rating of not more than 50, 
unless otherwise noted in this section. 

F. Insulation materials shall be non-corrosive to the materials they are 
applied to, including stress corrosion cracking of stainless steel, and shall 
not breed or promote fungus and bacteria. 

1.03 SHOP DRAWINGS 

A. Contractor shall submit schedule indicating the ASTM specification 
number of the pipe being proposed along with its type and grade and 
sufficient information to indicate the type and rating of fittings for each 
service. 

B. Provide product data 

PART 2 - PRODUCTS 

2.01  INSULATION 

A. Fiberglass Insulation: Preformed, sectional, heavy density fiberglass 
insulation, suitable for operating temperatures from –20 deg F to 850 deg  

1. Equipped with factory applied, all service vapor barrier jacket 
constructed of white Kraft paper bonded to aluminum foil 
reinforced with fiberglass yarn, with pressure-sensitive, self-
sealing longitudinal laps and butt strips.  Install with adhesives 
and mastics as recommended by the product manufacturer. 

2. Thermal conductivity of 0.23 BTU-in/hr-ft2-deg F @ 75 deg F 
mean temperature.  Water vapor permeance of 0.02 perms.    
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B. Flexible Elastomeric Sheet: Flexible, elastomeric sheet and pipe 
insulation with expanded, closed-cell structure.  Suitable for operating 
temperatures from –40 deg F to 220 deg F.  Install with adhesives and 
mastics recommended by the product manufacturer. 

1. Thermal conductivity of 0.28 BTU-in/hr-ft2-degf @ 75 deg F mean 
temperature   

C. Flexible Elastomeric Piping: Flexible, elastomeric thermal insulation with 
an expanded closed-cell structure.  Pre-slit tubular form with a pressure-
sensitive adhesive strip for closure and vapor sealing of the longitudinal 
joint.  Butt joints, sealed with 3M-471 tape.  Suitable for operating 
temperatures from –40 deg F to 200 deg F.  Install with adhesives and 
mastics as recommended by the product manufacturer. 

1. Thermal conductivity of 0.28 BTU-in/hr-ft2-degf @ 75 deg F mean 
temperature.  Water vapor permeance of 0.20 perms. 

2.02 EXTERIOR INSULATION JACKETS 

A. Exterior Piping and Buffer Tank:  Provide jacket on exterior products with 
material similar to 3M VentureClad Jacketing System.   Jacketing system 
shall be silver in color with an embossed surface. (VentureClad 
1577CWE-EMJ. 

1. Product shall be in compliance with ASTM E 84 and shall be 
installed with adhesive and tape furnished by the product 
manufacturer. 

2.03 JACKETING 

A. PVC Jacket, High impact resistant, UV resistant PVC complying with 
ASTM D1784, ASTM E84 and ASTM E96.   

B. Factory fabricated fitting covers with same material as jacket, color in 
white, solvent welding adhesive. 

PART 3 - EXECUTION 

3.01 PREPARATION 

A. Install materials after piping has been tested. 

3.02 INSTALLATION 

A. Install materials in accordance with manufacturer's written instructions, 
building codes, and industry standards. 

B. Continue insulation with vapor barrier through penetrations.  Maintain fire 
rating of all penetrations. 

C. Neatly finish insulation at supports, protrusions, and interruptions. 

D. On insulated piping, operating below 60 deg F, insulate fittings, valves, 
unions, flanges, strainers, flexible connections, flexible hoses, and 
expansion joints.  Seal all penetrations of the vapor barrier. 
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E. On insulated piping, operating Above 140 deg F, insulate fittings, valves, 
flanges, and strainers. 

F. Insulation shall be omitted on the following: 

1. Equipment with factory applied insulation. 
 

3.03 SCHEDULE  

PIPING INSULATION 
TYPE/THICKNESS 

PIPE SIZES 

Hot Water Piping - indoors Fiberglass Insulation -1 1/2” 
with PVC fitting covers,   

1-1/4” and below 

Hot Water Piping - Indoors Fiberglass Insulation – 2” 
with PCV fitting covers. 

1-1/2” to 4” 

Chilled Water Piping - 
indoors 

Fiberglass Insulation -1” with 
PVC fitting covers,   

all 

Chilled Water Piping – 
Outdoors 

Flexible Elastomeric Piping - 
2” thick with metal jacketing    

all 

Chilled Water Buffer Tank Flexible Elastomeric Sheet - 
2” thick with metal jacketing   

all 

 
END OF SECTION 
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 SECTION 23 09 23 
 DIRECT DIGITAL CONTROL SYSTEM FOR HVAC 
 

PART 1 - GENERAL 

1.01 SECTION INCLUDES 

A. Complete System of Automatic Controls. 

B. Control Devices, Components, Wiring and Material. 

C. Instructions for Owners. 

D. Remodeling. 

1.02 PRODUCTS FURNISHED BUT NOT INSTALLED UNDER THIS SECTION 

A. Control Valves. 

B. Temperature Sensor Sockets. 

C. Gauge Taps. 

D. Automatic Dampers. 

1.03 REFERENCES 

A. AMCA 500 - Test Methods for Louvers, Dampers and Shutters. 

B. ANSI/ASHRAE Standard 135-2001: BACnet® – A Data Communication 
Protocol for Building Automation and Control Networks, including all 
amendments. 

C. ANSI/NEMA 250 - Enclosures for Electrical Equipment (1000 volts 
Maximum). 

D. ANSI/NFPA 70 - National Electrical Code. 

E. ANSI/NFPA 90A - Installation of Air-Conditioning and Ventilation Systems. 

F. ASHRAE 85 - Automatic Control Terminology for Heating, Ventilating, Air 
Conditioning. 

G. ASHRAE 90.1 – Energy Standard for Buildings Except Low-Rise Residential 
Buildings. 

1.04 AGENCY AND CODE APPROVALS 

A. All products shall have the following agency approvals. Provide verification 
that the approvals exist for all submitted products with the submittal package. 

1. UL-916; Energy Management Systems. 
2. C-UL listed to Canadian Standards Association C22.2 No. 205-M1983 

“Signal Equipment.” 
3. EMC Directive 89/336/EEC (European CE Mark). 
4. FCC, Part 15, Subpart J, Class A Computing Devices. 
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1.05 ACRONYMS 

A. Acronyms used in this specification are as follows: 

1. BACnet Building Automation and Control Networks 
2. B-AAC BACnet Advanced Application Controller 
3. B-ASC BACnet Application Specific Controller 
4. BTL BACnet Testing Laboratories  
5. DDC Direct Digital Controls 
6. FMCS Facility Management and Control System  
7. GUI Graphic User Interface 
8. IBC Interoperable BACnet Controller 
9. IDC Interoperable Digital Controller 
10. LAN Local Area Network 
11. LCU Local Control Unit 
12. MS/TP Master-Slave/Token-Passing 
13. NCU Network Control Unit 
14. ODBC  Open DataBase Connectivity 
15. OOT Object Oriented Technology 
16. OPC Open Connectivity via Open Standards 
17. PICS Product Interoperability Compliance Statement 
18. TCC Temperature Control Contractor 
19. TCS Temperature Control System 
20. TCU Terminal Control Unit 
21. WAN Wide Area Network 
22. WBI Web Browser Interface 
 

1.06 SUMMARY 

A. Provide new standalone FMCS for this project.  

B. The Installer, otherwise identified as the Temperature Controls Contractor 
(TCC), who is furnishing the Direct Digital Control (DDC) network shall meet 
with the Installers of the heating, ventilating and air-conditioning (HVAC) 
equipment and related products which are specified to be equipped with 
factory furnished unitary controllers to coordinate details between their HVAC 
equipment’s unitary controllers and the DDC network. The Owner or his 
designated representative shall be present at this meeting. The purpose of 
this meeting shall be to insure there are no unresolved issues regarding the 
specified integration of the proposed HVAC equipment into the DDC network 
and overall control system performance. Each HVAC equipment Installer 
shall furnish to the Owner and all other Installers the details of their proposed 
control interfaces including but not limited to the hardware and software 
identifiers for interface points, control point mapping requirements, wiring 
requirements, communication speeds and network accessories. Required 
coordination efforts shall extend to any 3rd party integral control systems 
which are furnished with a BACnet interface for integration into the DDC 
system described within. Equipment and DDC controls submittals, including 
but not limited to those required under Part 3 section – “Sequences of 
Operation for HVAC” shall not be approved prior to the satisfactory 
completion of this coordination meeting. 
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1.07 SYSTEM DESCRIPTION 

A. The entire TCS shall be comprised of a network of interoperable, standalone 
digital controllers communicating via BACnet MS/TP protocol to an NCU. 
Temperature Control System products shall be as specified below. 

B. The FMCS shall include NCUs within each facility. The NCU shall connect to 
the Owner’s local or wide area network, depending on configuration.  Provide 
access to the system, locally in each building through standard Web 
browsers and/or via local area network. Coordinate all requirements for 
network access with the Owner.  

C. Provide materials and labor necessary to connect factory supplied control 
components. 

D. Provide central and remote hardware, software, and interconnecting wire and 
conduit. New, manufacturer approved wire shall be used for communication 
network.  Coordinate with Iowa Army National Guard wire and cabling 
standards. 

E. The FMCS shall include automated alarming software capable of calling e-
mail compatible cellular telephones and pagers. The e-mail alarm paging 
system shall be able to segregate users, time schedules, and equipment and 
be capable of being programmed by the Owner. 

F. For the dedicated configuration tool provided, it is preferable that it be 
launched from within the applicable Network Management Software. If not, 
include any software required for controller configuration as a leave-behind 
tool with enough license capability to support the installation. 

G. All licenses shall be open and turned over to the Owner. The front end 
controller shall be fully unlocked to allow programming, scheduling, and set 
point adjustments by the Owner and to allow the Owner the option to solicit 
alternate service contractors at the Owner’s discretion. 

H. Furnish one legal copy of all software tools, configuration tools, management 
tools, and utilities used during system commissioning and installation.  All 
tools shall be readily available in the market. Contractor shall convey to the 
Owner all software tools and their legal licenses at project closeout. 

I. TCC to extend CAT5 cable from NCUs to existing server. Coordinate all 
requirements with Owner. 

J. All inputs and outputs (I/O) shall come from field-level controllers. Extended 
I/O from NCUs will not be allowed.  Satellite points (unused I/O re-purposed 
through network programming) will not be allowed. 

K. Field-level communication system shall utilize daisy-chained topography; no 
tees or star configuration. Communication layout shall be pre-approved by 
Owner prior to construction. 

L. This FMCS will communicate back the Distech Web Supervisor located at the 
Joint Forces Headquarters building in Johnston Iowa. The connection to the 
Web Supervisor will be performed by the Owner. This contractor shall assist 
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the owner in this process and be responsible for any additional software or 
licenses necessary for that connection to take place. 

M. Niagara version shall be revision 4.7.109.  JACE platform user name and 
password shall be provided to Owner’s HVAC Specialist. Embedded 
WorkBench shall be loaded and enabled on the system JACE(s). 

N. Operating system shall be open ANSI/ASHRAE Standard 135-(current 
version): BACnet-A Data Communication Protocol for Building Automation 
and Control Networks (ANSI Approved). 

O. There is an existing BAS server which resides at JFHQ Camp Dodge.  
Network topographies that provide a local BAS server will not be allowed.  
BAS shall be connected to the Camp Dodge server. 

P. To prevent a confusing array of GUIs, standardization of graphics packages 
is mandatory and shall be DG-lux or Distech Envysion.   

Q. Graphics shall reside in the local JACE unless directed to save trend data in 
a separate SQL database.  For Owner records JACE MAC address shall be 
provided.  JACE primary port will be for the secure network (Guard network), 
the secondary port shall be enabled and its IP shall be set to 
192.168.100.100. All graphics shall be pre-approved by Owner and must be 
complete prior to award of substantial completion.  

R. Graphics shall include a time/date stamp for the JACE on the system home 
page.  Graphics shall also include pages for sequence of operation for the 
equipment, Network topography with device address and location, and on 
systems with ductwork, a ductwork layout page shall also be included. 

S. All installations shall include a point to point checkout with the results signed 
“verified” by the contractor and the results provided to the Owner.” 

T. JACE will have a surge protection device installed to protect the hardware in 
power quality events. 

1.08 SUBMITTALS 

A. Equipment Coordination: 

1. The Controls Contractor shall obtain approved equipment submittals 
from other contractors to determine equipment wiring connections, to 
choose appropriate controllers, and to provide programming. 

2. Control valve selections shall be based on flow rates shown in 
approved shop drawings. 

3. Coordinate the control interface of all equipment with the equipment 
manufacturers prior to submittal submission. 

4. Shop Drawings: 
5. Submit in accordance with Section 01 33 00 - Submittal Procedures 

and Section 01 33 05 – Electronic Submittal Procedures. 
6. Refer to Section 23 01 00 – Administrative Requirements.  
7. Cross-reference all control components and point names in a single 

table located at the beginning of the submittal with the identical 
nomenclature used in this section. 
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8. Submittal shall also include a trunk cable schematic diagram depicting 
control panel locations and a description of the communication type, 
media and protocol. 

9. System Architecture:  Provide riser diagrams of wiring between central 
control unit and all control panels.  This shall include specific protocols 
associated with each level within the architecture. Identify all interface 
equipment between CPU and control panels. 

10. Diagrams shall include: 
a. Wiring diagrams and layouts for each control panel showing all 

termination numbers. 
b. Schematic diagrams for all control, communication, and power 

wiring.  Provide a schematic drawing of the central system 
installation.  Label all cables and ports with computer 
manufacturers’ model numbers and functions.  Show all interface 
wiring to the control system. 

c. Schematic diagrams for all field sensors and controllers. 
d. A schematic diagram of each controlled system. The schematics 

shall have all control points labeled. The schematics shall 
graphically show the location of all control elements in the 
system. 

e. A schematic wiring diagram for each controlled system.  Each 
schematic shall have all elements labeled.  Where a control 
element is the same as that shown on the control system 
schematic, label it with the same name.  Label all terminals. 

f. A tabular instrumentation list for each controlled system.  The 
table shall show element name, type of device, manufacturer, 
model number and product data sheet number. 

g. All installation details and any other details required to 
demonstrate that the system will function properly. 

h. All interface requirements with other systems. 
i. BAS subnet communication wiring routing. 

11. The network infrastructure shall conform to the published guidelines for 
wire type, length, number of nodes per channel, termination, and other 
relevant wiring and infrastructure criteria as published.  The number of 
nodes per channel shall be no more than 80% of the defined segment 
(logical or physical) limit in order to provide future system enhancement 
with minimal infrastructure modifications. 

12. Sequences:  Submit a complete description of the operation of the 
control system, including sequences of operation.  The description shall 
include and reference a schematic diagram of the controlled system.  
The wording of the control sequences in the submittal shall match 
verbatim that included in the construction documents to ensure there 
are no sequence deviations from that intended by the Engineer. Clearly 
highlight any deviations from the specified sequences on the submittals. 

13. Points List Schedule:   
a. Submit a complete points list of all points to be connected to the 

TCS and FMCS.  The points list for each system controller shall 
include both inputs and outputs (I/O), point number, the 
controlled device associated with the I/O point, the location of the 
I/O device, and reference drawings.  Where a control point is the 
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same as that shown on the control system schematic, label it 
with the same name.  Points list shall specifically identify alarms, 
trends, event history, archive, totalization, graphic points, and all 
mapped points from other systems.  Provide point lists, point 
naming convention, and factory support information for systems 
provided and integrated into the FMCS. 

14. Submit a description of the proposed processes and timelines along 
with proposed report formats and detailed checklists to be used in Part 
3 subsection: “Control System Commissioning, Demonstration and 
Acceptance. 

15. Damper Schedule:  Schedule shall include a separate line for each 
damper and a column for each of the damper attributes:  

a. Damper Identification Tag. 
b. Location. 
c. Damper Type. 
d. Damper Size. 
e. Duct Size. 
f. Arrangement. 
g. Blade Type. 
h. Velocity. 
i. Pressure Drop. 
j. Fail Position. 
k. Actuator Identification Tag. 
l. Actuator Type. 
m. Mounting. 

16. Valve Schedule:  Valve manufacturer shall size valves and create a 
valve schedule.  Schedule shall include a separate line for each valve 
and a column for each of the valve attributes:  

a. Valve Identification Tag. 
b. Location. 
c. Valve Type. 
d. Valve Size. 
e. Pipe Size. 
f. Configuration. 
g. Flow Characteristics. 
h. Capacity. 
i. Valve CV. 
j. Design Pressure Drop. 
k. Pressure Drop at Design Flow. 
l. Fail Position. 
m. Close-off Pressure. 
n. Valve and Actuator Model Number and Type. 

 
B. Operation and Maintenance Manual: 

1. Submit in accordance with Section 01 33 05 – Electronic Submittal 
Procedures and Section 01 77 00 - Closeout Procedures. 

2. Each O&M manual shall include: 
a. Table of contents with indexed tabs dividing information as 

outlined below. 
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b. Definitions:  List of all abbreviations and technical terms with 
definitions. 

c. Warranty Contacts:  Names, addresses, and 24-hour telephone 
numbers of contractors installing equipment and controls and 
service representatives of each. 

d. Licenses, Guarantees, and Warranties:  Provide documentation 
for all equipment and systems. 

e. System Components:  Alphabetical list of all system components, 
with the name, address, and telephone number of the vendor. 

f. Operating Procedures: Include procedures for operating the 
control systems; logging on/off; enabling, assigning, and 
reporting alarms; generating reports; collection, displaying, and 
archiving of trended data; overriding computer control; event 
scheduling; backing up software and data files; and changing 
setpoints and other variables. 

g. Programming: Description of the programming language 
(including syntax), statement descriptions (including algorithms 
and calculations used), point database creation and modification, 
program creation and modification, and use of the editor. 

h. Engineering, Installation, and Maintenance:  Explain how to 
design and install new points, panels, and other hardware; 
recommended preventive maintenance procedures for all system 
components, including a schedule of tasks (inspection, cleaning, 
calibration, etc.), time between tasks, and task descriptions; how 
to debug hardware problems; and how to repair or replace 
hardware.  A list of recommended spare parts. 

i. Original Software:  Complete original issue CDs for all software 
provided, including operating systems, programming language, 
and graphics software. 

j. Software:  One set of CDs containing an executable copy of all 
custom software created using the programming language, 
including the setpoints, tuning parameters, and object database. 

k. Graphics:  A glossary or icon symbol library detailing the function 
of each graphic icon and graphics creation and modification.  
One set of CDs containing files of all color graphic screens 
created for the project. 

 
C. Training Manual: 

1. Provide a course outline and training manuals for each training class. 
2. Contractor shall submit to Engineer for review and comment, course 

outlines and training materials for controls training classes at least four 
weeks before scheduling said training classes. Engineer shall review 
and return course outlines and training materials at least two weeks 
prior to respective training class scheduled date after modifying, if 
necessary, to best meet the Owner’s staff needs. 
 

D. Record Documents: 

1. Submit record documentation per Section 23 05 00. 
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2. Provide a complete set of “as-built” drawings and application software 
on CDs.  Provide drawings as AutoCAD™ or Visio™ compatible files.  
Provide two copies of the “as-built” drawings with revisions clearly 
indicated in addition to the documents on compact disk. All as-built 
drawings shall also be installed on the FMCS server in a dedicated 
directory. Provide all product data sheets in PDF format. 

3. Submit two hard copies and one electronic copy of as-built versions of 
the shop drawings, including product data and record drawings with 
revisions clearly indicated.  Provide floor plans showing actual locations 
of control components including panels, thermostats, sensors, and 
hardware. 

4. Testing and Commissioning Reports and Checklists: Provide completed 
versions of Testing and Commissioning Reports and Checklists, along 
with trend logs for each system identified in the points list and which are 
used to satisfy requirements of Part 3 subsection: “Control System 
Testing, Commissioning, Demonstration and Acceptance. 

5. Submit printouts of all graphic screens with current values 
(temperatures, pressures, etc.) to the A/E verifying completion and 
proper operation of all points. 

6. Installation Operation and Maintenance Manual (IOM): 
a. Operation section of manual shall include detailed procedures for 

operating control systems such as: logging on and off, handling 
alarms, adding and modifying schedules, establishing data 
trending, producing point reports and trend logs, overriding 
computer controls, and revising set-points and adjustable system 
variables. 

b. Programming section of manual shall include detailed 
descriptions of programming languages and syntax for 
algorithms and calculations used, point database creation and 
modification, programming subroutines creation and modification 
and editor usage. 

c. Maintenance and Engineering section of manual shall show 
instructions on how to design, install, program and implement 
new points, panels and hardware; how to calibrate sensors, plan 
and accomplish preventative maintenance; how to diagnose and 
if needed repair or replace hardware. Preventative maintenance 
procedures shall include recommended schedules of required 
tasks such as inspections, cleanings and calibrations. 

 
7. Listings of all initial set-points including allowable ranges of 

adjustments, initial time of day schedules, and notes for each controlled 
device. 

8. Listing of Names, addresses, phone numbers of installing contractors 
and service technician representatives for equipment and control 
systems. 

 
1.09 SOFTWARE LICENSE AGREEMENT 

A. The Owner shall be the named license holder of all software associated with 
any and all incremental work on the project(s).  In addition, the Owner shall 
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receive ownership of all job-specific configuration documentation, data files, 
configuration tools, and application-level software developed for the project.  
This shall include, but is not limited to, all custom, job-specific software code 
and documentation for all configuration and programming that is generated 
for a given project and/or configured for use with the NCU, FMCS Server(s),  
and any related LAN/WAN/intranet and/or Internet connected routers and 
devices.  Provide the Owner with all required IDs and passwords for access 
to any component or software program. The Owner shall determine which 
organizations shall be named in the System Integrator organization ID 
(“orgid”) of all software licenses. Owner shall be free to direct the modification 
of the “orgid” in any software license, regardless of supplier. ALL LICENSES 
OF THE ACTUAL HARDWARE BEING INSTALLED SHALL BE SUBMITTED 
TO THE OWNER FOR APPROVAL BEFORE ANY CONTROL SYSTEM 
HARDWARE IS INSTALLED 

1.10 DELIVERY, STORAGE AND HANDLING 

A. Provide factory-shipping cartons for each piece of equipment and control 
device.  Maintain cartons through shipping, storage, and handling as required 
to prevent equipment damage.  Store equipment and materials inside and 
protected from weather. 

B. Factory-Mounted Components:  Where control devices specified in this 
section are indicated to be factory mounted on equipment, arrange for 
shipping control devices to unit manufacturer. 

1.11 JOB CONDITIONS 

A. Cooperation with Other Trades: Coordinate the Work of this section with that 
of other sections to ensure that the Work will be carried out in an orderly 
fashion.  It is this Contractor's responsibility to check the Contract Documents 
for possible conflicts between the Work of this section and that of other crafts 
in equipment location; pipe, duct and conduit runs; electrical outlets and 
fixtures; air diffusers; and structural and architectural features. 

1.12 QUALITY ASSURANCE 

A. All new building automation system products on this project shall be provided 
by a firm that is a registered ISO 9001:2000 manufacturer at time of bid.  

1. The manufacturer of the Building Automation System digital controllers 
shall provide documentation supporting compliance with ISO 9001:2000 
(Model for Quality Assurance in Design/Development, Production, 
Installation and Servicing).  

2. Provide a copy of the registration certificate that contains the ISO 
9001:2000 Certification bearing the name of the registered auditor. 

 
B. Control products such as direct digital controllers, control valves, actuators, 

sensors and transmitters shall be provided from a single manufacturer. 

C. Provide product literature that bears the name of the manufacturer on all 
direct digital controllers, control valves, actuators, sensors and transmitters. 
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D. The Building Automation System shall be furnished, engineered, installed, 
tested and calibrated by factory certified technicians qualified for this work. 
The contractor shall have in place a support facility located within 70 miles, 
further with approval, of the project site with technical staff, spare parts 
inventory and all necessary test and diagnostic equipment. The contractor 
shall be a Factory Authorized System Integrator in good standing with the 
Manufacturer Factory trained technicians shall provide instruction, routine 
maintenance, and emergency service within 24 hours upon receipt of 
request. 

E. Upon request, installer shall present records of successful completion of 
factory training courses including course outlines. 

F. Upon request the installer shall provide a letter from the manufacturer that 
they are a Factory Authorized System Integrator in good standing. 

G. The system integrator must employ a field staff of no less than 5 factory 
certified trained technicians, where their primary daily duties’ are working on 
Building Automation Systems. These technicians must reside in the state of 
Iowa. Upon request names and addresses of these technicians will be 
provided before work begins. 

H. Provide satisfactory operation without damage at 110% above and 85% 
below rated voltage and at 3 hertz variation in line frequency.  Provide static, 
transient, and short circuit protection on all inputs and outputs.  
Communication lines shall be protected against incorrect wiring, static 
transients and induced magnetic interference.  Bus connected devices shall 
be AC coupled, or equivalent so that any single device failure will not disrupt 
or halt bus communication. 

I. TCC: Company specializing in the work of this section with minimum five 
years temperature control experience. 

J. Technician: Minimum five years’ experience installing commercial 
temperature control systems. 

1.13 WARRANTY 

A. Refer to Section 23 05 00 for warranty requirements. 

B. Within the warranty period, any defects in the work provided under this 
section due to faulty materials, methods of installation or workmanship shall 
be promptly (within 48 hours after receipt of notice) repaired or replaced by 
this Contractor at no expense to the Owner.  

C. Warranty requirements include furnishing and installing all FMCS software 
upgrades issued by the manufacturer during the one-year warranty period. 

D. Update all software and back-ups during warranty period and all user 
documentation on the Owner’s archived software disks. 

1.14 WARRANTY ACCESS 
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A. The Owner shall grant to this Contractor reasonable access to the TCS and 
FMCS during the warranty period. 

PART 2 - PRODUCTS 

2.01 ACCEPTABLE CONTRACTOR 

A. Woodman Controls Company 

2.02 ACCEPTABLE MANUFACTURERS 

A. Provide a building automation system consisting of Distech EC-NET Tridium 
Niagara AX platform with EC-BOS or ECLPYSE line of field controllers 
supplied by a company regularly engaged in the manufacturing and 
distribution of building automation systems.  The BAS Manufacturer shall 
meet the following qualifications as a minimum: 

1. The manufacturer of the hardware and software components must be 
primarily engaged in the manufacture of building automation systems 
as specified herein, and must have been so for a minimum of five (5) 
years.  

2. The manufacturer of the hardware and software components as well as 
its subsidiaries must be a member in good standing of BACnet 
International. 

3. At least 75% of the manufacture product line shall be produced under 
their own direction, including R&D and assembly. Rebranding of 
another manufacture product shall not qualify. 

4. The manufacturer of the hardware and software components shall have 
a technical support group accessible via a toll free number that is 
staffed with qualified personnel, capable of providing instruction and 
technical support service for networked control systems. 

5. THIS CONTRACTOR MUST HAVE A DIRECT FACTORY 
RELATIONSHIP WITH DISTECH CONTROLS  

 
2.03 SYSTEM ARCHITECTURE 

A. The Building Automation System (BAS) shall be comprised of Network 
Control Units (NCU) connected to the Building Automation System local area 
network (BAS LAN).  Access to the BAS, either through a Workstation on the 
BAS LAN, within the building or remotely through the Internet, shall be 
accomplished through a standard Web browser. Each NCU shall 
communicate to BTL Listed BACnet controllers provided under the 
Programmable Controllers section. The system includes Network Control 
Unit(s) (NCU), software and programming of the NCU, development of all 
graphical screens, setup of schedules, trends, logs and alarms, network 
management and connection of the NCU to the local area network. 

B. The system shall consist of a network of Network Control Units (NCUs), 
interoperable Local Control Units (LCUs) and Terminal Control Units (TCUs) 
(VAV Box Controllers, Fan Coil Unit Controllers, etc.).  All controllers for 
terminal units, air handling units (AHU) and controllers shall communicate 
and share data, utilizing BACnet MS/TP or BACnet IP communications 
protocol only and be provided by the DDC contractor. 
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C. The intent of this specification is to provide a distributed and networked open 
Building Automation System, the capability to integrate ANSI/ASHRAE 
Standard 135, BACnet and ISO/IEC 14908-1: Open Data Communication in 
Building Automation, Controls and Building Management – Control Network 
Protocol into a unified system in order to provide flexibility for expansion, 
maintenance, and service of the system.  

D. BACnet system must be tested and listed on BACnet Testing Laboratory 
(BTL) web site. Systems based on vendor specific proprietary hardware or 
software will not be considered for this project.  

E. Systems utilizing gateways will not be considered for this project.  A gateway 
is considered to be a device or controller where the sole function is mapping 
of data points from one protocol to another. 

F. The BAS shall utilize BACnet/IP (ASHRAE Standard 135, Annex J) for 
communication between NCUs.  Manufacturer specific proprietary protocols, 
gateways, or protocol converters are not acceptable for this project.  The 
Server shall communicate to the NCUs utilizing standard Ethernet to IEEE 
802.3 Standards.  Any break in the BAS LAN between NCU and Server shall 
result in an alarm notification at the Server. 

G. The supplied system software shall employ object-oriented technology (OOT) 
for representation of all data and control devices within the system.  In 
addition, adherence to industry standards including ANSI/ASHRAE™ 
Standard 135, BACnet to assure interoperability between all system 
components is required.  

H. A hierarchical topology is required to assure reasonable system response 
times and to manage the flow and sharing of data without unduly burdening 
the customer’s internal Intranet network.  Systems employing a flat single 
tiered architecture shall not be acceptable. Maximum acceptable response 
time from any alarm occurrence (at the point of origin) to the point of 
annunciation shall not exceed 10 seconds for network connected user 
interfaces. Maximum acceptable response time from any alarm occurrence 
(at the point of origin) to the point of annunciation shall not exceed 60 
seconds for remote or dial-up connected user interfaces. 

I. User Access - The supplied system must incorporate the ability to access all 
data using standard Web browsers without requiring proprietary operator 
interface and configuration programs.   

J. An Open DataBase Connectivity (ODBC) or Structured Query Language 
(SQL) compliant server database is required for all system database 
parameter storage.  This data shall reside on a supplier-installed server for all 
database access.  Systems requiring proprietary database and user interface 
programs shall not be acceptable. 

K. Software Tools - All software tools needed for full functional use, including 
programming of controllers, network management and expansion, and 
graphical user interface use and development, of the BAS described within 
these specifications shall be provided to the owner or his designated agent. 
Any licensing required by the manufacturer now and to the completion of the 
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warranty period, including changes to the licensee of the software tools and 
the addition of hardware corresponding to the licenses, to allow for a 
complete and operational system for both normal day to day operation and 
servicing shall be provided. Any such changes to the designated license 
holders shall be made by the manufacturer upon written request by the owner 
or his agent. Any cost associated with the license changes shall be identified 
within the BAS submittals. 

2.04 DYNAMIC DATA ACCESS 

A. All operator devices shall have the ability to access all point status and 
application report data, or execute control functions for any and all other 
devices via the local area network.  Access to data shall be based upon 
logical identification of building equipment. 

2.05 NETWORKS 

A. Design for the Network LAN (NCU LAN) shall include the following 
provisions: 

1. The network LAN shall utilize BACnet/IP (ASHRAE Standard 135, 
Annex J) for communication between NCUs.  Manufacturer specific 
proprietary protocols, gateways, or protocol converters are not 
acceptable for this project.  The Server shall communicate to the NCUs 
utilizing standard Ethernet to IEEE 802.3 Standards. Products utilizing 
BACnet over ARCnet technology are not acceptable for this project. 

2. High-speed data transfer rates for alarm reporting, quick report 
generation form multiple controllers and upload/download efficiency 
between network devices.  

3. Support of any combination of controllers directly connected to the local 
area network.  A minimum of 50 devices shall be supported on a single 
local area network. 

4. Detection and accommodation of single or multiple failures of 
workstations, controller panels and the network media.  The network 
shall include provisions for automatically reconfiguring itself to allow all 
operational equipment to perform their designated functions as 
effectively as possible in the event of single or multiple failures. 

5. Message and alarm buffering to prevent information from being lost. 
6. Error detection, correction, and retransmission to guarantee data 

integrity. 
7. Default device definition to prevent loss of alarms or data, and ensure 

alarms are reported as quickly as possible in the event an operator 
device does not respond. 

8. Commonly available, multiple sourced, networking components shall be 
used to allow the system to coexist with other networking applications 
such as office automation.  ETHERNET to IEEE 802.3 standard is the 
only acceptable technology.  

9. Synchronization of the real-time clocks in all NCU panels shall be 
provided. 

10. The NCU LAN shall be a 100 Megabits/sec Ethernet network 
supporting BACnet for maximum flexibility for integration of building 
data with enterprise information systems and providing support for 
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multiple Network Control Units (NCUs), user workstations and where 
specified, a local server.  Local area network minimum physical and 
media access requirements: 

a. Ethernet; IEEE standard 802.3 
b. Cable; 100 Base-T, UTP-8 wire, category 5 
c. Minimum throughput; 100 Mbps 

11. Provide access to the NCU LAN from a remote location, via the Intranet 
or Internet.  The owner shall provide (in future) a connection to the 
Internet to enable access via high-speed cable modem, asynchronous 
digital subscriber line (ADSL) modem, ISDN line, T1 Line or access to 
an Internet Service Provider (ISP). If required, the owner will provide a 
switch/firewall between the building LAN and the NCU LAN. Through 
this connection the NCU LAN will provide authorized staff with the 
ability to monitor and control the BAS from a remote location through a 
web browser, cellular phone, pager, web-enabled media players, or 
PDA. (Pocket Computer). 
 

B. Design for the Building Automation System LAN (LCU and TCU LAN) shall 
include either or both of the following BACnet architecture provisions: 

1. The BAS must be based on Open Systems. BAS shall employ the 
BACnet protocol for communication between controllers. BACnet 
protocol implementation shall adhere to the ANSI/ASHRAE Standard 
135. Communications between BACnet devices shall be 38.4 kbps over 
approved twisted shielded pair cabling utilizing Master/Slave Toke 
Passing BACnet protocol.  BACnet defines a comprehensive set of 
object types and application services for communication requirements 
among all levels of control in a distributed, hierarchical Building 
Automation System. BACnet is intended to provide a single, uniform 
standard for the BAS to provide the required interoperability. 
 

2.06 UNINTERRUPTABLE POWER SUPPLIES 

A. Provide each NCU with individual UPS to provide clean, reliable, noise-
filtered power at all times and to protect and maintain systems operation 
throughout short term power interruptions of up to 15 minutes duration.  
Approved UPS manufacturer: APC. 

2.07 UTILITY SOFTWARE 

A. Supply and install software products to allow the owner to access and 
manipulate the control schematic diagrams, and to access product data 
sheets in an electronic format. 

B. Enter all soft copy submissions; including "Record" drawings as specified 
herein [Shop Drawings, Product Data and Review Process] in OWS. 

2.08 GRAPHICAL USER INTERFACE (GUI) SOFTWARE & WEB BROWSER 

A. A software tool that provides for the development and management of the 
end user’s Graphical User Interface (GUI) and as the primary point of access 
to the BAS for the end user. All Distech EC-NET Tridium Niagara AX JACE 



 
IANG – BUILDING A9 HVAC IMPROVEMENTS          DIRECT DIGITAL CONTROL SYSTEM  
CAMP DODGE – JOHNSTON, IOWA                                                                      23 09 23 - 15 
  

products installed must incorporate the embedded workbench toolset and 
open licenses.  

B. The GUI shall employ browser-like functionality for ease of control system 
navigation and operation.  It shall include a tree view (similar to Windows 
Explorer) for quick viewing of, and access to, the hierarchical structure of the 
database.  In addition, menu-pull downs, and toolbars shall employ buttons, 
commands and navigation to permit the operator to perform tasks with a 
minimum knowledge of the HVAC Control System and basic computing skills.  
These shall include, but are not limited to, forward/backward buttons, home 
button, and a context sensitive locator line (similar to a URL line), that 
displays the location and the selected object identification. The GUI shall 
allow configuration of system-wide controllers, including management and 
display of the controller programming. This GUI software system shall 
provide the capability to configure controller binary and analog inputs/outputs. 

C. The GUI shall be capable of using third-party Windows-based programs for 
such things as spreadsheet analysis, graphing, charting, custom report 
generation, and graphics design packages. Provide software features which 
enables the non-programmer skill level operator to easily perform tasks which 
are likely to be part of his daily routine. 

D. Real-Time Displays. The GUI, shall at a minimum, support the following 
graphical features and functions: 

1. Graphic screens shall be developed using any Windows-based drawing 
package capable of generating or assembling objects from a GIF, JPG, 
PNG or ICO file formats.  Use of proprietary graphic file formats shall 
not be acceptable.   In addition to, or in lieu of a graphic background, 
the GUI shall support the use of scanned pictures. 

2. Graphic screens shall have the capability to contain objects for text, 
real-time values, animation, color spectrum objects, logs, graphs, HTML 
or XML document links, schedule objects, hyperlinks to other URL’s, 
and links to and from other graphic screens. 

3. The GUI software shall provide facilities for manual entries and visual 
displays enabling an operator to enter information into the system and 
obtain displays and logs of system information.  All requests for status, 
analog, graphic displays, logs, and control shall be selected from the 
GUI.  The operator interface shall minimize the use of typewriter style 
keyboard by implementing a mouse or similar pointing device and 
"point and click" approach to command selection.  A robust full-featured 
GUI shall be provided to permit the system Operator to perform the 
following tasks: 

a. Automatic logging of digital alarms and change of status 
message. 

b. Automatic logging of all analog alarms. 
c. System changes (alarm limits, set-points, alarm lock-outs, etc.). 
d. Display specific points as requested by the operator. 
e. Provide reports as requested by the operator and on Scheduled 

basis where so required. 
f. Display graphics as requested by the system Operator. 
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g. Display help information. 
h. Provide trend logs as required by the system Operator. 
i. Provide manual control of digital and analog outputs as required 

by the system Operator. 
j. Direct the hard copy output of information to the device selected 

by the system user operator. 
k. Data displayed on monitor must cyclically update as appropriate. 
l. Operator shall be able to revise or override via the GUI: 

i. Alarm limits 
ii. Set-points 
iii. Dead-bands 
iv. Deletions/additions of analog or digital points. 
v. Times of day, day, month, year. 
vi. Control loop tuning through the adjustment of control loop 

parameters. 
vii. Additions/deletions to system graphics 
viii. Schedules, times of day, day, month, year 

4. Modifying common application objects, such as schedules, calendars, 
and set points shall be accomplished in a graphical manner. 

a. Schedule times will be adjusted using a graphical slider, without 
requiring any keyboard entry from the operator. 

b. Holidays shall be set by using a graphical calendar, without 
requiring any keyboard entry from the operator. 

5. Commands to start and stop binary objects shall be done by right-
clicking the selected object and selecting the appropriate command 
from the pop-up menu.  No entry of text shall be required. 

6. Adjustments to analog objects, such as set points, shall be done by 
right-clicking the selected object and using a graphical slider to adjust 
the value. No entry of text shall be required. 

7. It shall be possible for the Operator to initiate analog and digital output 
commands via the GUI.  Where the BAS software normally originates 
these outputs, the provision shall exist for the Operator to terminate 
automatic BAS control of any particular output and to originate a 
manual analog or digital output command.  The provision shall exist for 
the Operator to return analog or digital output command functions back 
to automatic BAS software control. 

 
E. System Configuration.  At a minimum, the GUI shall permit the operator to 

perform the following tasks, with proper password access: 

1. Create, delete or modify control strategies. 
2. Add/delete objects to the system. 
3. Enable or disable control strategies. 
4. Control loop tuning through the adjustment of control loop parameters. 
5. Generate hard copy records or control strategies on a printer. 
6. Select points to be alarm-able and define the alarm state. 
7. Select points to be trended over a period of time and initiate the 

recording of values automatically. 
8. Password Protection: 
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9. Provide security system that prevents unauthorized use unless 
Operator is logged on. Access shall be limited to Operator’s terminal 
functions unless user is logged on. This includes displays as outlined 
above. 

10. GUI software shall provide security for 100 users minimum. Each user 
shall have an individual User ID, User Name and Password. Entries are 
alphanumeric characters only and are case sensitive (except for User 
ID). User ID shall be 8 characters, User Name shall be 29 characters, 
and Password shall be 8 characters long. Each system user shall be 
allowed individual assignment of only those control functions and menu 
items to which that user requires access. All passwords, user names, 
and access assignments shall be adjustable online at the operator’s 
terminal. Each user shall also have a set security level, which defines 
access to displays and individual objects the user may control. System 
shall include 10 separate and distinct security levels for assignment to 
users. 

11. All above functions shall operate under the password protection 
system. 

 
F. Security: Each operator shall be required to log on to that system with a user 

name and password in order to view, edit, add, or delete data. System 
security shall be selectable for each operator. The system administrator shall 
have the ability to set passwords and security levels for all other operators. 
Each operator password shall be able to restrict the operators’ access for 
viewing and/or changing each system application, full screen editor, and 
object. Each operator shall automatically be logged off of the system if no 
keyboard or mouse activity is detected.  This auto log-off time shall be set per 
operator password. All system security data shall be stored in an encrypted 
format. 

G. Trend Data: 

1. System shall periodically gather historically recorded selected samples 
of object data stored in the field equipment (global controllers, field 
controllers) and archive the information where specified. Archived files 
shall be appended with new sample data, allowing samples to be 
accumulated over several years. Systems that write over archived data 
shall not be allowed, unless limited file size is specified.  Samples may 
be viewed at the GUI in a trend log. Logged data shall be stored in 
spreadsheet format.   Operator shall be able to scroll through all trend 
log data.  System shall automatically open archive files as needed to 
display archived data when Operator scrolls through the data vertically.  
All trend log information shall be displayed in standard engineering 
units. 

2. Secondary software shall be included that is capable of graphing the 
trend logged object data.  Software shall be capable of creating two-
axis (x, y) graphs that display up to six object types at the same time in 
different colors. Graphs shall show object type value relative to time. 

3. Operator shall be able to change trend log setup information as 
needed. This includes the information to be logged as well as the 
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interval at which it is to be logged. All input, output, and value object 
types in the system shall be able to be logged. Setup and viewing may 
be accessed directly from any and all graphics object is displayed on. 

4. Trend Reports: To permit the trending of points selected by the 
Operator, including as a minimum digital input and output, analog input 
and output, set points, and calculated values. 

5. Historical Data Collection: Provision shall be made to ensure historical 
data is not lost.  The ability to off-load historical data to removable 
media, and to later load data previously backed-up, will be provided.  
Historical data values, for an Operator specified time range and for 
Operator specified points, may be output the same as for trend data. 

6. Disable Point Summary: Provide a summary of all points in the disabled 
state and include as a minimum point acronym and point description. 

7. Run Time Summary: Provide a summary of the accumulated running 
time of selected pieces of equipment with point acronym and 
description, run time to date, alarm limit setting.  The run time shall 
continue to accumulate until reset individually by means of suitable 
Operator selection. 

8. User Record Summary: Provide a summary of all user records to 
include as a minimum; user name, password, initials, command access 
level and point groups assigned. 

9. Reports: 
a. Provide a report facility to generate and format for display, 

printing, or permanent storage, as selected by the Operator, the 
reports as specified in this section.  If display output is requested, 
it shall be scrollable; scroll bars will be used to allow easy and 
flexible movement within the report.  Output to be sorted by area, 
system point. 

b. Periodic/Automatic Report:  Provide the software to automatically 
generate any report specified, the User/Operator will be able to 
specify the type of report, start time and date, interval between 
reports (hourly, daily, weekly, monthly) and output device.  The 
software will allow the operator to modify the periodic/automatic 
reporting profile at any time. 

 
H. Archiving: 

1. Store backup copies of all controller databases in at least one OWS 
and the server. 

2. Provide continuous supervision of integrity of all controller databases. If 
controller loses database, system to automatically download new copy 
of database to restore proper operation. 

3. Data base back up and downloading to occur over LAN without 
operator intervention.  Operator to be able to manually download entire 
controller database or parts thereof. 
 

I. On-Line Help.  Provide a context sensitive, on-line help system to assist the 
Operator in operation and editing of the system.  On-line help shall be 
available for all applications and shall provide the relevant data for that 
particular screen. Additional help information shall be available through the 
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use of hypertext. All system documentation and help files shall be in HTML 
format. 

J. System Diagnostics. The system shall automatically monitor the operation of 
all workstations, printers, modems, network connections, building 
management panels, and controllers.  The failure of any device shall be 
annunciated to the Operator. 

K. Alarm Console and Alarms: 

1. Operator’s terminal shall provide audible, visual, and printed means of 
alarm indication. The alarm dialog box shall always become the top 
dialog box regardless of the application(s), currently running (such as a 
word processor). Printout of alarms shall be sent to the assigned 
terminal and port. 

2. System shall provide log of alarm messages. Alarm log shall be 
archived to the hard disk of the system operator’s terminal.  Each entry 
shall include a description of the event-initiating object generating the 
alarm, time and date of alarm occurrence, time and date of object state 
return to normal, and time and date of alarm acknowledgement. 

3. Alarm messages shall be in user-definable text English or other 
specified language) and shall be entered either at the operator’s 
terminal or via remote communication. 

4. The system will be provided with a dedicated alarm window or console. 
This window will notify the Operator(s) of an alarm condition, and allow 
the operator to view details of the alarm and acknowledge the alarm. 
The use of the Alarm Console can be enabled or disabled by the 
system administrator. 

5. When the Alarm Console is enabled, a separate alarm notification 
window will supersede all other windows on the desktop and shall not 
be capable of being minimized or closed by the operator. This window 
will notify the operator of new alarms and un-acknowledged alarms. 
Alarm notification windows or banners that can be minimized or closed 
by the operator shall not be acceptable. 

6. Critical Alarm Summary: Provide a summary of those points in the 
critical alarm state and include as a minimum; point acronym, point 
description, alarm type, limit exceed, current value, alarm type, time 
and date of occurrence. 

7. Alarm Summary: Provide a summary of all points in alarm and include 
as a minimum; point acronym, point description, current value, alarm 
type, limit exceeded, and time and date of occurrence. 

8. Maintenance Alarm Summary: Provide a summary of those points in 
maintenance alarm and include as a minimum; point acronym, point 
description, current value, alarm type, limit exceed, time and date of 
occurrence. 

 
2.09 WEB BROWSER CLIENTS 

A. The primary means of access to the BAS for day to day operation from any 
PC connected to the LAN (and or remote via the Internet if so required) 
without the need for any proprietary software. 
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1. The system shall be capable of supporting an unlimited number of 
clients using a standard Web browser such as Internet Explorer™ or 
Mozilla Firefox™. Systems requiring additional software (to enable a 
standard Web browser) to be resident on the client machine, or 
manufacture-specific browsers shall not be acceptable.  As a minimum 
provide the capability of 32 web browser clients that can simultaneously 
access the system.   

2. The Web browser software shall run on any operating system and 
system configuration that is supported by the Web browser. Systems 
that require specific machine requirements in terms of processor speed, 
memory, etc., in order to allow the Web browser to function with the 
Building Automation System (BAS), shall not be acceptable. 

3. The Web browser shall provide the same view of the system, in terms 
of graphics, schedules, calendars, logs, etc., and provide the same 
interface methodology as is provided by the Graphical User Interface. 
Systems that require different views or that require different means of 
interacting with objects such as schedules, or logs, shall not be 
permitted. 

4. The Web browser client shall support at a minimum, the following 
functions: 

a. User log-on identification and password shall be required. If an 
unauthorized user attempts access, a blank web page shall be 
displayed. Security using Java authentication and encryption 
techniques to prevent unauthorized access shall be 
implemented.   

b. Graphical screens developed for the GUI shall be the same 
screens used for the Web browser client. Any animated graphical 
objects supported by the GUI shall be supported by the Web 
browser interface. 

c. HTML programming shall not be required to display system 
graphics or data on a Web page 

d. Storage of the graphical screens shall be in the Network Control 
Unit (NCU), without requiring any graphics to be stored on the 
client machine. Systems that require graphics storage on each 
client are not acceptable. 

e. Real-time values displayed on a Web page shall update 
automatically without requiring a manual “refresh” of the Web 
page. 

f. Users shall have administrator-defined access privileges. 
Depending on the access privileges assigned, the user shall be 
able to perform the following: 

i. Modify common application objects, such as schedules, 
calendars, and set points in a graphical manner. 

ii. Schedule times will be adjusted using a graphical slider, 
without requiring any keyboard entry from the operator. 

iii. Holidays shall be set by using a graphical calendar, 
without requiring any keyboard entry from the operator. 

iv. Commands to start and stop binary objects shall be done 
by right-clicking the selected object and selecting the 
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appropriate command from the pop-up menu. No entry of 
text shall be required. 

v. View logs and charts 
vi. View and acknowledge alarms   

g. The system shall provide the capability to specify a user’s (as 
determined by the log-on user identification) home page.  
Provide the ability to limit a specific user to just their defined 
home page. From the home page, links to other views, or pages 
in the system shall be possible, if allowed by the system 
administrator. 

h. Graphic screens on the Web Browser client shall support 
hypertext links to other locations on the Internet or on Intranet 
sites, by specifying the Uniform Resource Locator (URL) for the 
desired link. 

2.10 SYSTEM CONTROLLERS - NETWORK CONTROL UNIT (NCU) 

A. The Network Control Unit (NCU) shall provide the interface between the LAN 
or WAN and the field control devices, and provide global supervisory control 
functions over the control devices connected to the NCU. 

B. The NCU shall be capable of executing application control programs to 
provide: 

1. Calendar functions 
2. Scheduling 
3. Trending 
4. Alarm monitoring and routing 
5. Time synchronization 
6. Integration of BACnet MS/TP and BACnet/IP controllers as well as their 

BACnet objects 
7. Network Management functions for all BACnet MS/TP and BACnet/IP 

based devices 
8. Host graphics 

 
C. The Network Control Unit must provide the following hardware features as a 

minimum: 

1. One Ethernet Port -10 / 100 Mbps  
2. One RS-485 port 
3. Battery Backup 
4. Flash memory for long term data backup (If battery backup or flash 

memory is not supplied, the controller must contain a Type SSD (Solid 
State Drive) hard disk with at least 1 terabyte (TB) storage capacity) 

5. The NCU must be capable of operation over a temperature range of 32 
to 122°F 

6. The NCU must be capable of withstanding storage temperatures of 
between 32 to 140°F and a humidity range of 5 to 95% RH, non-
condensing 

7. A modem port and 56K modem. Exempt if remote access is provided 
via the Internet 
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D. The NCU shall provide multiple user access to the system and support for 
ODBC or SQL.  A database resident on the NCU shall be an ODBC-
compliant database or must provide an ODBC data access mechanism to 
read and write data stored within it. 

E. Provide multiple Network Control Units as necessary. The NCU shall support 
a minimum of 128 BACnet controllers. In order to maintain peak performance 
of the network, no more than 110 BACNet controllers may be connected to a 
single NCU. In any event no more than 80% of the available resources of the 
NCU (as indicated by the resource meter of the programming tools for the 
NCU) shall be committed. In the event that the available resources are less 
than 20%, the number of nodes connected to the NCU shall be reduced in 
order to maintain a 20% or greater buffer of resources within the NCU. 

F. The NCU shall support standard Web browser access via the 
Intranet/Internet.  It shall support a minimum of 32 simultaneous users. 

G. Event Alarm Notification and actions - The NCU shall provide alarm 
recognition, storage; routing, management, and analysis to supplement 
distributed capabilities of equipment or application specific controllers. The 
NCU shall be able to route any alarm condition to any defined user location 
whether connected to a local network or remote via dial-up, telephone 
connection, or wide-area network. 

1. Alarm generation shall be selectable for annunciation type and 
acknowledgement requirements including but limited to: 

a. To alarm 
b. Return to normal 
c. To fault 

2. Provide for the creation of a minimum of eight of alarm classes for the 
purpose of routing types and or classes of alarms, i.e.: security, HVAC, 
Fire, etc. 

3. Provide timed (schedule) routing of alarms by class, object, group, or 
node. 

4. Provide alarm generation from binary object “runtime” and /or event 
counts for equipment maintenance.  The user shall be able to reset 
runtime or event count values with appropriate password control. 
Control equipment and network failures shall be treated as alarms and 
annunciated. 

5. Alarms shall be annunciated in any of the following manners as defined 
by the user: 

a. Screen message text 
b. Email of the complete alarm message to multiple recipients.  

Provide the ability to route and email alarms based on:  
i. Day of week 
ii. Time of day 
iii. Recipient 

c. Pagers via paging services that initiate a page on receipt of email 
message 

d. Graphic with flashing alarm object(s) 
e. Printed message, routed directly to a dedicated alarm printer 
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6. The following shall be recorded by the NCU for each alarm (at a 
minimum): 

a. Time and date 
b. Location (building, floor, zone, office number, etc.) 
c. Equipment (air handler #, access way, etc.) 
d. Acknowledge time, date, and user who issued 

acknowledgement. 
e. Number of occurrences since last acknowledgement.  

7. Alarm actions may be initiated by user defined programmable objects 
created for that purpose. 

8. Defined users shall be given proper access to acknowledge any alarm, 
or specific types or classes of alarms defined by the user. 

9. A log of all alarms shall be maintained by the NCU and/or a server (if 
configured in the system) and shall be available for review by the user. 

10. Provide a “query” feature to allow review of specific alarms by user 
defined parameters. 

11. A separate log for system alerts (controller failures, network failures, 
etc.) shall be provided and available for review by the user. 

12. An Error Log to record invalid property changes or commands shall be 
provided and available for review by the user. 

 
2.11 DATA COLLECTION AND STORAGE 

A. The NCU shall have the ability to collect data for any property of any object 
and store this data for future use. 

B. The data collection shall be performed by log objects, resident in the NCU 
that shall have, at a minimum, the following configurable properties: 

1. Designating the log as interval or deviation. 
2. For interval logs, the object shall be configured for time of day, day of 

week and the sample collection interval. 
3. For deviation logs, the object shall be configured for the deviation of a 

variable to a fixed value.  This value, when reached, will initiate logging 
of the object. 

4. For all logs, provide the ability to set the maximum number of data 
stores for the log and to set whether the log will stop collecting when 
full, or rollover the data on a first-in, first-out basis. 

5. Each log shall have the ability to have its data cleared on a time-based 
event or by a user-defined event or action. 

 
C. All log data shall be stored in a relational database in the NCU and the data 

shall be accessed from a server (if the system is so configured) or a standard 
Web Browser. All log data, when accessed from a server, shall be capable of 
being manipulated using standard SQL statements. All log data shall be 
available to the user in the following data formats: 

1. HTML 
2. XML 
3. Plain Text 
4. Comma or tab separated values 
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D. Systems that do not provide log data in HTML and XML formats at a 
minimum shall not be acceptable.  

E. The NCU shall have the ability to archive its log data either locally (to itself), 
or remotely to a server or other NCU on the network.  Provide the ability to 
configure the following archiving properties, at a minimum: 

1. Archive when the log has reached its user-defined capacity of data 
stores 

2. Archive on time of day 
3. Archive on user-defined number of data stores in the log (buffer size) 
4. Provide ability to clear logs once archived 

 
F. Audit Log - Provide and maintain an Audit Log that tracks all activities 

performed on the NCU.  Provide the ability to specify a buffer size for the log 
and the ability to archive log based on time or when the log has reached its 
user-defined buffer size.  Provide the ability to archive the log locally (to the 
NCU), to another NCU on the network, or to a server.  For each log entry, 
provide the following data: 

1. Time and date 
2. User ID 
3. Change or activity: i.e., Change setpoint, add or delete objects, 

commands, etc. 
 

2.12 DATABASE BACKUP AND STORAGE 

A. The NCU shall have the ability to automatically backup its database. The 
database shall be backed up based on a user-defined time interval.  Copies 
of the current database and, at the most recently saved database shall be 
stored in the NCU. The age of the most recently saved database is 
dependent on the user-defined database save interval.  The NCU database 
shall be stored, at a minimum, in XML format to allow for user viewing and 
editing, if desired.  Other formats are acceptable as well, as long as XML 
format is supported. 

B. Provide three (3) copies of all tools necessary for the development, 
maintenance, expansion and use of the BAS described within these 
specifications. All software tools shall be compatible with Microsoft Windows 
7 or XP Professional. For the purpose of this specification software tools shall 
be divided into the following categories and meet these specified 
requirements. 

2.13 NCU PROGRAMMING WIZARDS FOR LCU/TCU CONTROLLERS 

A. Provide Wizards or objects that facilitate the programming and configuration 
of the Local Control Unit (LCU) and Terminal Control Unit (TCU) Controllers 
sequence of operation through a menu driven wizard. The programming and 
configuration tools shall perform the following functions: 

1. LCU Controllers programming shall be accomplished by Graphical 
Programming Language (GPL) where objects are used to define 
different portions of the control sequence. All control sequences 
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programmed into the controller shall be stored in non-volatile memory. 
Systems that only allow selection of sequences from a library or table 
are not acceptable. All code must be exportable to a library for future 
use.   

2. TCU Controllers – Provide for the programming of the required 
sequence of operation through an intuitive menu driven selection 
process. The configuration tools menu shall define items such as I/O 
configurations, set point, delays, PID loops, optimum start stops, and 
network variables settings. The configuration tool must indicate the 
device status and allow system override. Or, provide for the 
programming of the required sequence of operation through Graphical 
Programming Language (GPL) where objects are used to define 
different portions of the control sequence. All control sequences 
programmed into the controller shall be stored in non-volatile memory. 
Systems that only allow selection of sequences from a library or table 
are not acceptable. All code must be exportable to a library for future 
use. 

3. Wizards shall be openly available and be compatible with the current 
published versions of the network management tool that is provided as 
part of this project. The wizard software shall be available for public 
access from the manufacturer’s web site. These wizard programming or 
configuration tools shall be compatible with at least 3 other 
manufactures Building Automation System (BAS). The System 
Integrator shall demonstrate as part of their prequalification as to how 
they intend to comply with these requirements. Should wizards as 
specified herein not be available then the System Integrator shall 
provide the following: 

4. Provide three copies of the programming or configuration tools along 
with any manufacture specific software tools required to operate the 
programming or configuration tools. Such tools shall be provided with a 
permanent and operating system transferable license.  

5. Provided free of charge to the owner or his designated agent for a 
period of 10 years the latest manufacturer’s updates to the software 
described herein. 
 

2.14 NCU NETWORK MANAGEMENT SOFTWARE TOOLS 

A. Provide a complete set of Network Management tools that provides for the 
development and management of BACnet networks. 

B. Provide a complete set of integrated BACnet network management tools for 
working with these networks. These tools shall manage a database for all 
BACnet devices by type and revision, and shall provide a software 
mechanism for identifying each device on the network.  Systems requiring the 
use of third party BACnet network management tools shall not be accepted. 

C. Network management shall include the following services: device 
identification, device installation, device configuration, device diagnostics, 
device maintenance and network variable binding. 
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D. The network configuration tool shall also provide diagnostics to identify 
devices on the network, to reset devices, and to view health and status 
counters within devices.  

E. These tools shall provide the ability to “discover” existing BACnet networks, 
regardless of what network management tool(s) were used to install the 
existing network, so that existing BACnet devices and newly added devices 
are part of a single network management database. 

F. The network management database shall be resident in the NCU with proper 
authorization has access to the network management database at all times.  
Systems employing network management databases that are not resident, at 
all times, within the control system, shall not be accepted. 

G. Provide for the ability to access all of the Network Management tool functions 
including controller programming from a Web Browser.  

2.15 NCU PROGRAMMING SOFTWARE 

A. Provide programming software for the Network Control Unit that allows for 
the development of the NCU control logic, point management, global 
properties such as alarm, trend and scheduling. 

B. A library of control, application, and graphic objects shall be provided to 
enable the creation of all applications and user interface screens. Access to 
these functions shall be provided through Graphical User Interface software 
(GUI). Applications are to be created by selecting the desired control objects 
from the library, dragging or pasting them on the screen, and linking them 
together using a built in graphical connection tool. Completed applications 
may be stored in the library for future use. Graphical User Interface screens 
shall be created in the same fashion. Data for the user displays is obtained 
by graphically linking the user display objects to the application objects to 
provide “real-time” data updates. Any real-time data value or object property 
may be connected to display its current value on a user display. Systems 
requiring separate software tools or processes to create applications and 
user interface displays shall not be acceptable. 

C. Programming Methods - Provide the capability to copy objects from the 
supplied libraries, or from a user-defined library to the user’s application.  
Objects shall be linked by a graphical linking scheme by dragging a link from 
one object to another. Object links will support one-to-one, many-to-one, or 
one-to-many relationships. Linked objects shall maintain their connections to 
other objects regardless of where they are positioned on the page and shall 
show link identification for links to objects on other pages for easy 
identification.  Links will vary in color depending on the type of link; i.e., 
internal, external, hardware, etc. 

1. Configuration of each object will be done through the object’s property 
sheet using fill-in the blank fields, list boxes, and selection buttons. Use 
of custom programming, scripting language, or a manufacturer-specific 
procedural language for configuration will not be accepted. 

2. The software shall provide the ability to view the logic in an off-line 
(debug), the monitor mode shall allow the user to set values to inputs 
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and monitor the logic for diagnosing execution before it is applied to the 
system. 

3. All programming shall be done in real-time. Systems requiring the 
uploading, editing, and downloading of database objects shall not be 
allowed. 

4. The system shall support object duplication within a customer’s 
database. An application, once configured, can be copied and pasted 
for easy re-use and duplication. All links, other than to the hardware, 
shall be maintained during duplication. 

 
D. NCU Object Library: 

1. A standard library of software objects that represent functions and 
applications for the development and setup of application logic, user 
interface displays, system services, and communication networks. 

2. The objects in this library shall be capable of being copied and pasted 
into the user’s database and shall be organized according to their 
function.  In addition, the user shall have the capability to group objects 
created in their application and store the new instances of these objects 
in a user-defined library. 

3. In addition to the standard libraries specified here, the supplier of the 
system shall maintain an on-line accessible (over the Internet) library, 
available to all registered users to provide new or updated objects and 
applications as they are developed. 

a. All control objects shall conform to the control objects specified in 
the ANSI/ASHRAE Standard 135-2008 BACnet specification. 

b. The library shall include applications or objects for the following 
functions, at a minimum: 

I. Scheduling Object. The schedule must conform to the 
schedule object as defined in the BACnet specification, 
providing 7-day plus holiday & temporary scheduling 
features and a minimum of 10 on/off events per day.  Data 
entry to be by graphical sliders to speed creation and 
selection of on-off events. 

ii. Calendar Object. The calendar must conform to the 
calendar object as defined in the BACnet specification, 
providing 12-month calendar features to allow for holiday 
or special event data entry. Data entry to be by graphical 
“point-and-click” selection. This object must be “linkable” to 
any or all scheduling objects for effective event control. 

iii. Duty Cycling Object.  Provide a universal duty cycle object 
to allow repetitive on/off time control of equipment as an 
energy conserving measure.  Any number of these objects 
may be created to  control equipment at varying intervals 

iv. Temperature Override Object.  Provide a temperature 
override object that is capable of overriding equipment 
turned off by other energy saving programs (scheduling, 
duty cycling etc.) to maintain occupant comfort or for 
equipment freeze protection. 
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v. Start-Stop Time Optimization Object.  Provide a start-stop 
time optimization object to provide the capability of starting 
equipment just early enough to bring space conditions to 
desired conditions by the scheduled occupancy time.  
Also, allow equipment to be stopped before the scheduled 
un-occupancy time just far enough ahead to take 
advantage of the building’s “flywheel” effect for energy 
savings.  Provide automatic tuning of all start / stop time 
object properties based on the previous day’s 
performance. 

4. The library shall include control objects for the following functions. All 
control objects shall conform to the objects as specified in the BACnet 
specification. 

a. Analog Input Object - Minimum requirement is to comply with the 
BACnet standard for data sharing.  Allow high, low and failure 
limits to be assigned for alarming.  Also, provide a time delay 
filter property to prevent nuisance alarms caused by temporary 
excursions above or below the user defined alarm limits.  

b. Analog Output Object - Minimum requirement is to comply with 
the BACnet standard for data sharing. The BACnet Command 
Prioritization priority scheme shall be incorporated to allow 
multiple control applications to execute commands on this object 
with the highest priority command being invoked.  Provide 
sixteen levels of priority as a minimum. Systems not employing 
the BACnet method of contention resolution shall not be 
acceptable. 

c. Binary Input Object - Minimum requirement is to comply with the 
BACnet standard for data sharing.  The user must be able to 
specify either input condition for alarming.  

d. Binary Output Object - Minimum requirement is to comply with 
the BACnet standard for data sharing.  Properties to enable 
minimum on and off times for equipment protection as well as 
inter-start delay must be provided.  The BACnet Command 
Prioritization priority scheme shall be incorporated to allow 
multiple control applications to execute commands on this object 
with the highest priority command being invoked.  Provide 
sixteen levels of priority as a minimum. Systems not employing 
the BACnet method of contention resolution shall not be 
acceptable. 

e. Multi-State Input Object - Minimum requirement is to comply with 
the BACnet standard for data sharing. 

f. Multi-State Output Object - Minimum requirement is to comply 
with the BACnet standard for data sharing. The BACnet 
Command Prioritization priority scheme shall be incorporated to 
allow multiple control applications to execute commands on this 
object with the highest priority command being invoked.  Provide 
sixteen levels of priority as a minimum. Systems not employing 
the BACnet method of contention resolution shall not be 
acceptable. 
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g. PID Control Loop Object - Minimum requirement is to comply 
with the BACnet standard for data sharing.  Each individual 
property must be adjustable as well as to be disabled to allow 
proportional control only, or proportional with integral control, as 
well as proportional, integral and derivative control. 

h. Comparison Object - Allow a minimum of two analog objects to 
be compared to select either the highest, lowest, or equality 
between the two linked inputs. Allow a minimum of two analog 
objects to be compared using comparators and return a 
True/False value. The following comparators shall be supported 
as a minimum: equal, not equal, greater than, less than, greater 
or equal, less or equal. Also, allow limits to be applied to the 
output value for alarm generation. 

i. Math Object - Allow a minimum of four analog objects to be 
tested for the minimum or maximum, or the sum, difference, or 
average of linked objects. Also, allow limits to be applied to the 
output value for alarm generation. Allow mathematical operation 
on a minimum of two analog objects. The following mathematical 
operators shall be supported as a minimum: add, subtract, 
multiply, divide, sine, cosine, tangent, logarithm, natural 
logarithm, square root, power and absolute value. 

j. Logic Object - Allow a minimum of two binary objects to be 
compared using Boolean comparator. The following comparators 
shall be supported as a minimum: And, Or, X or and Not.  

k. Custom Programming Objects - Provide a blank object template 
for the creation of new custom objects to meet specific user 
application requirements. This object must provide a standard 
programming language that is used to define object behavior. 
Provide a library of functions including math and logic functions, 
string manipulation, and e-mail as a minimum. Also, provide a 
comprehensive on-line debug tool to allow complete testing of 
the new object. Allow new objects to be stored in the library for 
re-use. 

l. Interlock Object - Provide an interlock object that provides a 
means of coordination of objects within a piece of equipment 
such as an Air Handler or other similar types of equipment. An 
example is to link the return fan to the supply fan such that when 
the supply fan is started, the return fan object is also started 
automatically without the user having to issue separate 
commands or to link each object to a schedule object.  In 
addition, the control loops, damper objects, and alarm monitoring 
(such as return air, supply air, and mixed air temperature objects) 
will be inhibited from alarming during a user-defined period after 
startup to allow for stabilization.  When the air handler is stopped, 
the interlocked return fan is also stopped, the outside air damper 
is closed, and other related objects within the air handler unit are 
inhibited from alarming thereby eliminating nuisance alarms 
during the off period. 

m. The object library shall include objects to support the integration 
of devices connected to the Network Control Unit (NCU).  At a 
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minimum, provide the following as part of the standard library 
included with the programming software: 

n. For BACnet devices, provide the following objects at a minimum: 
i. Analog Input 
ii. Analog Output 
iii. Analog Value 
iv. Binary Input 
v. Binary Output 
vi. Binary Value 
vii. Multi-State Input 
viii. Multi-State Output 
ix. Multi-State Value 
x. Schedule Export 
xi. Calendar Export 
xii. Trend Export 
xiii. Device 
xiv. Loop 

o. For each BACnet object, provide the ability to assign the object a 
BACnet device and object instance number. 

p. For BACnet devices, provide the following services at a minimum 
i. Segmentation 
ii. Segmented Request 
iii. Segmented Response 
iv. Application Services 
v. Read Property 
vi. Read Property Multiple 
vii. Write Property 
viii. Write Property Multiple 
ix. Confirmed Event Notification 
x. Unconfirmed Event Notification 
xi. Acknowledge Alarm 
xii. Get Alarm Summary 
xiii. Who-has 
xiv. I-have 
xv. Who-is 
xvi. I-am 
xvii. Subscribe COV 
xviii. Confirmed COV notification 
xix. Unconfirmed COV notification 
xx. Media Types 
xxi. Ethernet 
xxii. BACnet IP Annex J 
xxiii. MSTP 
xxiv. BACnet Broadcast Management Device (BBMD) 

function Routing 
 

2.16 LOCAL CONTROL UNITS (LCU), TERMINAL CONTROL UNITS (TCU) 

A. GENERAL 
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1. Refer to Building Automation System PART 1 – GENERAL 
REQUIREMENTS with the following clarifications and additions. 

2. Performance requirements of the Programmable Controllers are 
specified in this section. 

3. All controllers provided as part of this system and used for indoor 
applications shall operate under ambient environmental conditions of 
32°F to 122°F dry bulb and 5% to 90% relative humidity, non-
condensing as a minimum. 

4. All controllers provided as part of this system and used for outdoor 
applications shall operate under ambient environmental conditions of -
40°F to 158°F dry bulb and 5% to 90% relative humidity, non-
condensing as a minimum. 

 

B. SYSTEM DESIGN 

1. Local Control Units (LCU) shall be utilized for primary mechanical and 
electrical systems such as Air handling equipment, Make-up Air Unit, 
Boiler System Control, and Chiller System Control type of applications. 

2. Terminal Control Units (TCU) shall be utilized for terminal equipment, 
such as Variable Air Volume, Fan Coil, and Rooftop Units, etc. 

3. Each LCU and TCU controller shall have a minimum of 10% spare 
capacity of each point type for future points. As a minimum, each 
controller shall have one spare of each point type available on the 
controller. 

4. Each NCU and each LAN shall have the capability of accepting 20% 
additional LCU/TCU(s) without the necessity of adding additional LAN 
controllers or LAN wiring. 

5. The LCU and TCU controller programming or configuration tools shall 
be fully accessible through the Web Browser Client through the use of 
Wizards. 

a. Provide Wizards or objects as specified in NCU section, which 
facilitate the programming and configuration of the LCU and TCU 
through a menu driven wizard. 

 
2.17 CONTROLLER LOCAL AREA NETWORK (BAS sub LAN) 

A. Provide a network of stand-alone, distributed direct digital controllers that 
operate on the following protocol using the specified physical layers: 

1. ANSI/ASHRAE Standard 135 BACnet Master/Slave Token Passing 
(MS/TP) at 76.8 kbps. 

2. BACnet IP devices will be allowed. 
B. Strict adherence to industry standards including ANSI/ASHRAE Standard 

135, BACnet, certified by BACnet Testing Laboratory (BTL listed) to assure 
interoperability between all system components. Controllers that are not BTL 
listed are unacceptable. 

C. Provide BAS Controllers that conform to ANSI/ASHRAE Standard 135, 
BACnet. Controllers using proprietary protocols or protocols other than the 
two listed herein are unacceptable. 
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D. The design of the BAS sub LAN shall network Local Control Unit (LCU) and 
Terminal Control Unit (TCU) to a Network Control Unit (NCU).   

E. This level of communication shall support a family of application specific 
controllers and shall communicate bi-directionally with the network through 
DDC Controllers for transmission of global data. 

F. Terminal Control Unit (TCU) shall be arranged on the BAS sub LAN's in a 
functional relationship manner with Local Control Unit (LCU).  Ensure that a 
Variable Air Volume (VAV) Terminal Control Unit (TCU) is logically on the 
same LAN or segment as the Local Control Unit (LCU) that is controlling its 
corresponding Air Handling Unit (AHU). 

2.18 LOCAL CONTROL UNITS (LCU) 

A. The Local Control Units (LCU) shall be 32 bits microprocessor-based.  They 
shall also be multi-tasking, real-time digital control processors consisting of 
modular hardware with plug-in enclosed processors, communication 
controllers, power supplies and input/output point modules.  Controller size 
shall be sufficient to fully meet the requirements of this specification and the 
attached point list. 

B. Each LCU shall have sufficient memory, to support its own operating system 
and databases, including: 

1. Control processes 
2. Energy management applications 
3. Alarm management applications 
4. Historical/trend data for points specified 
5. Maintenance support applications 
6. Custom processes 
7. Manual override monitoring 

 
C. Each LCU shall support: 

1. Monitoring of the following types of inputs, without the addition of 
equipment outside the DDC Controller cabinet: 

a. Analog inputs of 4-20 mA, 0-10 Vdc, 10,000 ohm thermistor or 
1000 ohm RTD. 

b. Digital inputs from dry contact closure, pulse accumulators, 
voltage sensing. 

2. Each LCU shall be capable of providing the following control outputs 
without the addition of equipment outside the DDC controller cabinet: 

a. Digital outputs (contact closure for motor starters up to size 4). 
b. Analog outputs of 4-20 mA or 0-10 Vdc. 

 
D. The LCU analog or universal input shall use a 16 bit A/D converter. 

E. The LCU analog or universal output shall use a 10 bit D/A converter. Each 
output shall have supervised manual override switch and a potentiometer.  

F. Each LCU shall have a minimum of 10% spare capacity for each point type 
for future point connection.  Provide all processors, power supplies and 
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communication controllers complete so that the implementation of a point 
only requires the addition of the appropriate point input/output termination 
module and wiring. As a minimum, provide one of each type of point available 
on the controller. 

G. Provide sufficient internal memory for the specified control sequences and 
have at least 25% of the memory available for future use. 

H. The LCU shall provide local LED status indication for each output for 
constant, up-to-date verification of all point conditions without the need for an 
operator output device.  Graduated intensity LEDs or analog indication of 
value shall also be provided for each analog output.  Status indication shall 
be visible without opening the panel door. 

I. The LCU shall continuously perform self-diagnostics, communication 
diagnosis and diagnosis of all panel components.  The controller shall 
provide both local and remote annunciation of any detected component 
failures, low battery conditions or repeated failure to establish 
communication. 

J. Should the LCU memory be lost for any reason, the user shall have the 
capability of reloading the controller software via the BAS LAN or Server. 
Controller requiring a local port to reload the controller software is not 
acceptable. 

K. Provide an onboard network communication jack for connection to the 
BACnet Network. 

2.19 LCU PROGRAMMING SOFTWARE 

A. Provide programming software for the Local Control Unit (LCU) that allows 
for the development of the LCU control logic and point management. 

B. A library of control, application, and graphic objects shall be provided to 
enable the creation of all applications and user interface screens. Access to 
these functions shall be provided through Graphical User Interface software 
(GUI). Applications are to be created by selecting the desired control objects 
from the library, dragging or pasting them on the screen, and linking them 
together using a built in graphical connection tool. Completed applications 
may be stored in the library for future use. Graphical User Interface screens 
shall be created in the same fashion. Data for the user displays is obtained 
by graphically linking the user display objects to the application objects to 
provide “real-time” data updates. Any real-time data value or object property 
may be connected to display its current value on a user display. Systems 
requiring separate software tools or processes to create applications and 
user interface displays shall not be acceptable. 

C. Programming Methods - Provide the capability to copy objects from the 
supplied libraries, or from a user-defined library to the user’s application.  
Objects shall be linked by a graphical linking scheme by dragging a link from 
one object to another. Object links will support one-to-one, many-to-one, or 
one-to-many relationships. Linked objects shall maintain their connections to 
other objects regardless of where they are positioned on the page and shall 
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show link identification for links to objects on other pages for easy 
identification.  

1. Configuration of each object will be done through the object’s property 
sheet using fill-in the blank fields, list boxes, and selection buttons. Use 
of custom programming, scripting language, or a manufacturer-specific 
procedural language for configuration will not be accepted. 

2. The software shall provide the ability to view the logic with value being 
inputted/outputted of the graphical blocks (debug mode), 

3. The system shall support object duplication within a customer’s 
database. An application, once configured, can be copied and pasted 
for easy re-use and duplication. All links, other than to the hardware, 
shall be maintained during duplication. 
 

D. Provides function to compare and calculate from multiple values from 
networked controllers (NCU, TCU and/or LCU). As a minimum, the function 
shall calculate and compared the values and return the average, sum, 
highest, lowest, 3 highest and 3 lowest values. 

2.20 TERMINAL CONTROL UNITS (TCU) 

A. Provide Terminal Control Units (TCU) for control of each piece of terminal 
equipment. 

B. The Terminal Control Units (TCU) shall be 8 bits microprocessor-based.  
They shall also be multi-tasking, real-time digital control processors 
consisting of modular hardware with plug-in enclosed processors, 
communication controllers, power supplies and input/output point modules.  
Controller size shall be sufficient to fully meet the requirements of this 
specification and the attached point list. 

C. Each TCU shall have sufficient memory, to support its own operating system 
and databases, including: 

1. Control processes 
2. Maintenance support applications 
3. Custom processes 
4. Manual override monitoring 

 
D. Each TCU shall support: 

1. Monitoring of the following types of inputs, without the addition of 
equipment: 

a. Analog inputs of 4-20 mA, 0-10 Vdc, 10,000 ohm thermistor or 
1000 ohm RTD. 

b. Digital inputs from dry contact closure, pulse accumulators, 
voltage sensing. 

2. Each TCU shall be capable of providing the following control outputs 
without the addition of equipment: 

a. Digital outputs (contact closure for motor starters up to size 4). 
b. Analog outputs of 4-20 mA or 0-10 Vdc. 
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E. The TCU analog or universal input shall use a 16 bit A/D converter. 

F. The TCU analog or universal output shall use a 10 bit D/A converter. 

G. Controllers shall include all point inputs and outputs necessary to perform the 
specific control sequences.  As a minimum, 25% of the point outputs shall be 
of the universal type; that is, the outputs may be utilized either as modulating 
or two-state, allowing for additional system flexibility. Analog outputs shall be 
industry standard signals such as 24V floating control, allowing for interface 
to a variety of modulating actuators. 

H. Each TCU controller performing space temperature control shall be provided 
with a matching room temperature sensor. Each room temperature sensor 
shall include a terminal jack integral to the sensor assembly.  The terminal 
jack shall be used to connect a portable operator's terminal to control and 
monitor all hardware and software points associated with all controllers on 
the Network.  

I. Each room sensor shall also include the following auxiliary devices: 

1. Setpoint Adjustment:  The setpoint adjustment dial shall allow for 
modification of the temperature by the occupant.  Setpoint adjustment 
may be locked out, overridden or limited as to time or temperature 
through software by an authorized operator at the central workstation, 
DDC controller, or via the portable operator's terminal. 

2. Temperature Indicator: Required 
3. Override Switch: None required 
 

J. Each controller shall perform its primary control function independent of other 
NCU controller LAN communication, or if LAN communication is interrupted.  
Reversion to a fail-safe mode of operation during LAN interruption is not 
acceptable.  The controller shall receive its real-time data from the NCU 
controller time clock to insure LAN continuity.  Each controller shall include 
algorithms incorporating proportional, integral, and derivative (PID) gains for 
all applications.  All PID gains and biases shall be field-adjustable by the user 
via terminals as specified herein.  This functionality shall allow for tighter 
control of space conditions and shall facilitate optimal occupant comfort and 
energy savings.  

K. Provide each TCU with sufficient memory to accommodate point databases, 
operating programs, local alarming and local trending.  All databases and 
programs shall be stored in non-volatile EEPROM, EPROM and PROM.  The 
controllers shall be able to return to full normal operation without user 
intervention after a power failure of unlimited duration.  Operating programs 
shall be field selectable for specific applications.  In addition, specific 
applications may be modified to meet the user's exact control strategy 
requirements, allowing for additional system flexibility.  Controllers that 
require factory changes of all applications are not acceptable. 

L. Variable Air Volume (VAV) Terminal Control Units (TCU): 

1. The VAV box TCU controllers shall be powered from a 24 VAC source 
and shall function normally under an operating range of 20 to 28 VAC 
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(±15%), allowing for power source fluctuations and voltage drops.  The 
BAS contractor shall provide a dedicated power source and separate 
isolation transformer for each controller unable to function normally 
under the specified operating range.  The controllers shall also function 
normally under ambient conditions of 32°F to 122°F and 5% to 90% RH 
(non-condensing).  Provide each controller with a suitable cover or 
enclosure to protect the intelligence board assembly. 

2. The Variable Air Volume (VAV) Terminal Control Unit (TCU) shall 
include a built-in differential pressure transducer that shall connect to 
the VAV terminal unit manufacturer's standard differential pressure 
sensor to measure the average and amplify differential pressure in the 
duct. The controller shall convert this value to actual air flow.  Single 
point differential pressure sensing device is not acceptable.  The VAV 
TCU differential pressure transducer shall have a measurement range 
of 0 to 1 in. W.C. and measurement accuracy of ±5% at 0.1 to 1 in. 
W.C. and a minimum resolution of 0.0001 in. W.C., ensuring primary air 
flow conditions shall be controlled and maintained to within ±5% of 
setpoint at the specified minimum and maximum air flow parameters.  
The VAV TCU differential pressure transducer shall have a zero value 
air flow measurement repeatability of 0.001 in. W.C., VAV TCU 
differential pressure transducer requiring periodic zero value air flow 
calibration is not acceptable. The BAS contractor shall verify the type of 
differential pressure sensors used in the existing boxes, and ensure 
compatibility with the VAV TCU controllers. 

3. The Variable Air Volume (VAV) Terminal Control Unit (TCU) shall 
include provision for air flow balancing using a local air flow balancing 
interface. A portable air flow balancing interface or an Intelligent Space 
Sensor (ISS) capable of balancing air flow is acceptable. The portable 
air flow balancing interface shall connect to the VAV TCU or the 
matching room temperature sensor. 

4. The Variable Air Volume (VAV) Terminal Control Unit (TCU) shall also 
provide a web browser based air flow balancing tool. This tool shall 
allow the air balancer to manually control the action of the actuator 
including the following function: open VAV damper, close VAV damper, 
open all VAV dampers, and close all VAV dampers. 

5. Systems not able to provide a web based air balance tool or a portable 
air flow balancing interface or an Intelligent Space Sensor (ISS) 
capable of balancing air flow as part of the VAV TCU controller shall 
provide an individual full time technician during the air flow balancing 
process to assure full balance compliance. 

6. The VAV box controller shall interface to a matching room temperature 
sensor as previously specified. The controller shall function to maintain 
space temperature to within ±1.5°F of setpoint at the room sensor 
location.  Each controller shall also incorporate an algorithm that allows 
for resetting of the associated air handling unit discharge temperature if 
required to satisfy space requirements.  This algorithm shall function to 
signal the respective DDC controller to perform the required discharge 
temperature reset in order to maintain space temperature setpoint. 
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7. It shall be possible to view and reset the space temperature, 
temperature setpoint, maximum airflow setting, minimum airflow setting, 
and actual airflow, through the BAS LAN. 

 
2.21 TCU PROGRAMMING SOFTWARE 

A. Provide programming software for the Terminal Control Unit (TCU) that 
allows for the development of the TCU control logic and point management. 

B. A library of control, application, and graphic objects shall be provided to 
enable the creation of all applications and user interface screens. Access to 
these functions shall be provided through Graphical User Interface software 
(GUI). Applications are to be created by selecting the desired control objects 
from the library, dragging or pasting them on the screen, and linking them 
together using a built in graphical connection tool. Completed applications 
may be stored in the library for future use. Graphical User Interface screens 
shall be created in the same fashion. Data for the user displays is obtained 
by graphically linking the user display objects to the application objects to 
provide “real-time” data updates. Any real-time data value or object property 
may be connected to display its current value on a user display. Systems 
requiring separate software tools or processes to create applications and 
user interface displays shall not be acceptable. 

C. Programming Methods - Provide the capability to copy objects from the 
supplied libraries, or from a user-defined library to the user’s application.  
Objects shall be linked by a graphical linking scheme by dragging a link from 
one object to another. Object links will support one-to-one, many-to-one, or 
one-to-many relationships. Linked objects shall maintain their connections to 
other objects regardless of where they are positioned on the page and shall 
show link identification for links to objects on other pages for easy 
identification.  

1. Configuration of each object will be done through the object’s property 
sheet using fill-in the blank fields, list boxes, and selection buttons. Use 
of custom programming, scripting language, or a manufacturer-specific 
procedural language for configuration will not be accepted. 

2. The software shall provide the ability to view the logic with value being 
inputted/outputted of the graphical blocks (debug mode), 

3. The system shall support object duplication within a customer’s 
database. An application, once configured, can be copied and pasted 
for easy re-use and duplication. All links, other than to the hardware, 
shall be maintained during duplication. 

 
D. Provides function to compare and calculate from multiple values from 

networked controllers (NCU, TCU and/or LCU). As a minimum, the function 
shall calculate and compared the values and return the average, sum, 
highest and lowest values. 

2.22 TCU CONFIGURATION SOFTWARE 

A. Configuration of the TCU controller shall be done through the configuration 
tool using fill-in the blank fields, list boxes, and selection buttons. 
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B. The configuration tool menu shall define items such as I/O configurations, set 
point, delays, PID loops, optimum start stops, and network variables/object 
settings. The configuration tool shall indicate the device status and allows 
system override. 

C. The Configurable Controller shall allow the use of its spare I/O as dumb I/O 
to be shared over the network to other Controllers such as Programmable 
Controllers, where a sequence of operation can be applied to the I/O. Such 
applications shall include but not be limited to exhaust fan control, heaters, 
etc. 

2.23 CONTROLLERS – BACNET PROTOCOL 

A. Provide BACnet Controllers that BACnet Testing Laboratory listed as 
specified herein: 

1. BACnet Building Controller (B-BC) 
2. BACnet Advanced Application Controller (B-AAC) 
3. BACnet Application Specific Controller (B-ASC) 

 
B. All BACnet Controllers shall use the following communication specifications 

and achieve performance as specified herein:  

1. All controllers shall be able to communicate peer-to-peer without the 
need for a Network Control Unit (NCU).  Any controller on the MS/TP 
Data Link/Physical layer shall be able to act as a Master to allow for the 
exchange and sharing of data variables and messages with any other 
controller connected on the same communication cabling. Slave 
controllers are not acceptable.  

2. Performance – Each BACnet controller shall have a minimum of 64Kb 
of RAM and 384Kb of non-volatile flash memory. Each controller shall 
have a 32-bit microprocessor operating at 68 MHz and support a 
BACnet protocol stack in accordance with the ANSI/ASHRAE Standard 
135-2008 and the BACnet Device Profile supported.  Each BACnet 
controller shall provide a loading characteristic of minimum 1/4th Load 
on the BACnet MS/TP communications trunk.  Manufacturers, who wish 
to supply LCU and TCU controllers with less than a 32-bit 
microprocessor and/or a MS/TP loading characteristic of greater than 
1/4th Load, may do so as long as only they provide a maximum of 32 
controllers on a single bus segment per NCU. 

3. BACnet Controllers shall be provided for Fan Coils, Variable Air Volume 
(VAV) Terminals and other applications as shown on the drawings. The 
application control program shall be resident within the same enclosure 
as the input/output circuitry, which translates the sensor signals.  

4. All Local Control Unit (LCU) and Terminal Control Units (TCUs) shall be 
fully programmable and the programming software shall have a library 
of pre-built, tested, and user re-definable control sequences for a wide 
range of typical HVAC applications.  LCU and TCU controllers that are 
not fully programmable are not acceptable. 

5. BACnet Controllers shall communicate with the Network Control Unit 
(NCU) via a BACnet/IP connection at a baud rate of not less than 100 
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Mbps or via the RS485 MS/TP connection at a baud rate of not less 
than 76.8 kbps. 

6. BACnet TCU matching room temperature and/or humidity sensor shall 
connect directly to the TCU and shall not utilize any of the I/O points of 
the Controller. The TCU matching room temperature sensor shall 
provide a communications jack for connection to the BACnet 
communication trunk to which the TCU is connected. The TCU 
matching room temperature sensor, the connected TCU, and all other 
devices on the BACnet bus shall be accessible from this 
communications jack. 

C. All BACnet LCU and TCU shall be fully application programmable. All control 
sequences programmed into the LCU and TCU shall be stored in non-volatile 
memory, which is not dependent upon the presence of a battery, to be 
retained. 

D. The network router shall be used to route messages from a segment, sub-
net, or domain in full duplex communication mode. Routers shall utilize 
BACnet protocol transport, network, and session layers to transparently route 
messages bound for a device instance in another network. The routers, shall 
be capable of DIN rail or panel mounting and be equipped with status LED 
lights for Network traffic and power. A router may not manage more than 60 
nodes on any single channel so as to allow for future expansion. Equip each 
router with a network transceiver on each network port (inbound and 
outbound) as dictated by the network type  

E. A repeater or signal booster may only be used to increase the signal strength 
of the communications. Under no circumstances may it be used in the place 
of a router. 

F. The System Integrator supplying the BACnet Controllers shall provide 
documentation for each device, with the following information at a minimum: 

1. BACnet Device; MAC address, name, type and instance number 
2. BACnet Objects; name, type and instance number 

G. It is the responsibility of the System Integrator to ensure that the proper 
BACnet objects are provided in each BACnet controller, as required by the 
Point List located in the POINTS LIST section of this specification.  

2.24 CONTROL PANELS, ENCLOSURES & SUB-PANELS 

A. Provide wall or base mounted enclosures to house all controllers, 
transformers, relays, etc… associated with system, mechanical room or area.  
Enclosures shall conform to the following requirements: 

1. Minimum 16 gauge steel or aluminum, totally enclosed on all sides and 
painted with a baked enamel finish. 

2. Enclosures located outdoors shall meet NEMA 4X.  
3. Enclosures located in all other locations including but not limited to 

mechanical or electrical rooms not requiring NEMA 2, occupied spaces, 
above ceilings and plenums shall be the same NEMA classification as 
all other enclosures located in the same environment, except if location 
requires additional protection due to potential vandalism or 
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environmental conditions and shall at a minimum meet NEMA 1 
requirements. 

4. Provide a hinged door, keyed locking latch and removable sub-panel. A 
single key shall be common to all control enclosures.  

5. Provide each DDC panel with on/off control, 120VAC convenience 
outlet, high/low voltage separation, control fuse(s), control 
transformer(s), terminal blocks and DC power supplies as necessary.  
 

2.25 FIELD DEVICES 

A. CONTROL DAMPERS  

1. Rectangular Control Damper – Standard Construction: 
2. Shall be licensed to bear the AMCA Certified Rating Seal. 
3. Test leakage and pressure drop per AMCA 500. 
4. Frame:  Hat-shaped channel, minimum 12 gauge extruded aluminum, 

and minimum 4” deep.  Caulk or weld seams to prevent leakage. 
5. Blades: Minimum 12 gauge extruded aluminum airfoil design, minimum 

6” wide, and overlapping blades and blade seals (overlapping blade 
seals only is unacceptable). 

6. Shaft: Non-cylindrical, solid aluminum shaft with opening in blade to 
match profile of shaft.  Shaft shall be securely fastened to the blade and 
of sufficient length to mount direct-coupled actuator.  Damper 
manufacturer shall provide drive pin extensions and outboard bearing 
support brackets as required. 

7. Bearings:  Acetal (Delrin/Celcon) inner bearing fixed to an aluminum 
shaft, rotating within a polycarbonate outer bearing inserted in the 
frame. Provide thrust bearings for vertical damper applications. 

8. Blade Seals:  Extruded silicone gaskets secured in an integral slot 
within the blade. 

9. Side Seals:  Stainless steel compression type or extruded silicone 
gasket secured in an integral slot within the frame. 

10. Linkage:  Shall be concealed in the frame, constructed of aluminum or 
corrosion-resistant zinc plated steel, and securely fastened to shaft.  
Blades linked for opposed operation, unless noted otherwise on the 
drawings.  Blades shall close evenly.  Use one direct-coupled actuator 
per damper section.  Jack-shafting is not acceptable. 

11. Size Limits:  48" maximum horizontal blade length, 24 square foot 
maximum area per damper.  Total cross-sectional area of dampers in 
ducts shall be at least as large as the duct without the use of blank-off 
sections. 

12. Maximum Leakage:  9 cfm at 1” w.c. pressure differential for a 24”x 24” 
damper. 

13. Maximum Pressure Drop for Opposed Blade Damper:  0.15" for 8,000 
cfm through a 24"x24" damper (2000 fpm). 

14. Maximum Pressure Drop for Parallel Blade Damper:  0.08" for 8,000 
cfm through a 24"x24" damper (2000 fpm). 
 

B. DAMPER ACTUATORS 
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1. Damper actuators shall be UL listed, electronic direct coupled with 
spring return to normal position for modulating or two-position control as 
noted in the sequence of control.  Actuator shall be 24 VAC with 
proportional control, electronic overload protection to prevent actuator 
damage due to over-rotation and “V” bolt clamp with matching “V” 
toothed cradle (single bolt or setscrew fasteners not acceptable). 

2. Following power interruption, spring return mechanism shall close the 
damper.  Mechanical spring shall be rated for a minimum of 60,000 full 
cycles.  Provide breathable membrane in actuator housing to 
compensate for pressure differential and allow for 95% non-condensing 
relative humidity in the airstream. 

3. Mount actuators with motor outside of airstream whenever possible.  
Unit casings shall have housing with proper weather, corrosive, or 
explosion-proof construction as required by application. 

4. Actuators shall be rated for 60,000 full cycles at rated torque with 2-
year unconditional warranty.  Size actuators per damper manufacturer’s 
recommendations. 

5. Provide end switches as required for the sequence of operation. 
6. Provide analog feedback signal for positive position indication. Refer to 

FMCS points list. 
 

C. HYDRONIC CONTROL VALVES 

1. General: 
a. Two-position valves shall be a minimum of line size with a 

maximum allowable pressure drop of 2 psi. 
b. Size two-way and three-way modulating valves to provide a 

pressure drop at full flow of 1 to 4 psi, except boiler three-way 
and cooling tower bypass valves shall not have a pressure drop 
over 2 psi. 

c. Two-way valves shall be 100% tight-closing. Three-way valves 
shall be 100% tight-closing in both extreme positions. 

d. Modulating two-way valves shall have equal percentage flow 
characteristics. 

e. Modulating three-way valves shall have linear flow 
characteristics. 

f. Piping geometry correction factors for Cv ratings shall be used 
and stated for ball valves, butterfly valves, or non-characterized 
valves. 

2. Modulating: 
a. Globe 1/2" to 2”: 

i. Design Pressure: 250 psi 
ii. Design Temperature: 212ºF 
iii. Design Flow Differential Pressure Rating: 35 psi 
iv. Bronze or brass body, trim and plug; stainless steel stem; 

stainless steel or bronze seat; EPDM or PTFE packing; 
threaded ends. 

b. Ball 2” and under: 
i. Design Pressure: 400 psi 
ii. Design Temperature: 212ºF 
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iii. Design Flow Differential Pressure Rating: 35 psi 
iv. Bronze or brass body, stainless steel stem, chrome plated 

brass or stainless steel full port ball, PTFE or RTFE seats 
and seals, screwed ends (solder ends are acceptable only 
if rated for soldering in line with 470ºF melting point of 95-5 
solder) 

 
D. VALVE ACTUATORS 

1. General: 
a. Actuators shall be sized to operate the valve through its full 

range of motion and shall close against pump shutoff pressure 
without producing audible noise at any valve position. 

b. Provide visual position indication. 
c. Mount actuator directly on valve or provide linear motion 

assembly as required for valve type. 
2. Valve Actuators - Electronic:  

a. Actuator shall be UL listed and provided with NEMA housing for 
applicable environment, electronic overload protection to prevent 
actuator damage due to over-rotation, and “V” bolt clamp with 
matching “V” toothed cradle (single bolt or setscrew fasteners not 
acceptable). 

b. Actuators shall be rated for 60,000 full stroke cycles at rated 
torque. Stall motor not acceptable. 

c. Tri-state/floating actuators shall have auto-zeroing function for 
realigning valve position. 

d. Proportional actuator position shall be proportional to analog or 
pulse width modulating signal from electronic control system. 

e. Spring return actuators shall have an internal spring return 
mechanism. Non-mechanical forms of fail-safe operation are not 
acceptable. 

f. Provide analog feedback signal for positive position indication. 
Refer to Valve Schedule and FMCS points list. 

 
E. VALVE SCHEDULE 

Equipment Type Power Failure Positive Position  
 Position Feedback Required 
AHU Water Coil Proportional N.C. No 
Terminal Unit (Hot Water) Proportional N.O. No 

 
2.26 CONTROL INSTRUMENTATION 

A. Temperature Measuring Devices: 

1. Low LIMIT Switch: 
a. Provide one foot of sensing element for each one square foot of 

coil area, maximum element length 25 feet, of the vapor tension 
type, so that any point along the entire length of measuring 
element is capable of triggering the switch. 
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b. Provide 3” minimum radius capillary support clips at each turn. 
c. Furnish each thermostat with one single pole, single throw 

normally-opened switch and one single pole, single throw 
normally-closed auxiliary switch. 

d. Setpoint range shall be 15ºF to 55ºF with a permanent stop at 
35ºF. 

e. Differential shall be fixed at approximately 5ºF and supplied with 
manual reset. 

 
B. Temperature Sensors: 

1. Room Temperature Sensor: 
a. Sensor with Setpoint Adjustment and Override: Two-piece 

construction, ventilated plastic enclosure, off-white color, 
thermistor sensing element or resistance temperature device 
(RTD), 45°F to 90°F operating range, ± 0.50°F accuracy, with 
exposed single setpoint adjustment (no numeric temperature 
scale – provide with a warmer/cooler or red/blue visual scale), 
occupied/unoccupied override button with LED. 

2. Duct Temperature Sensor: 
a. Thermistor or RTD type.  Pneumatic transmitters with 

transducers are not acceptable. 
3. Water Temperature Sensor: 

A. Install in immersion wells.  Separate thermometers as specified 
elsewhere, also of the immersion well type, shall be installed 
within 2 feet of each temperature sensor. 

 
C. Humidity Measuring Devices: 

1. Humidity SENSORS: 
a. Humidity Sensors: Fully electronic with no moving parts or parts 

requiring periodic service.  Accuracy shall be ± 2% of reading. 
 

D. Pressure Measuring Devices  

1. Differential Pressure Switches: 
A. Standard Pressure Switches: 

i. Diaphragm-activated gauge with 4-3/4" dial, cast 
aluminum case, sealed interior, designed to resist shock 
and vibration, and rated for 15 psig. 

ii. Accuracy shall be ± 3% of full scale maximum throughout 
entire range at 70ºF. 

iii. Provide mounting brackets, probes, and shut-off valves 
required for proper installation. 

iv. The range and service shall be as required for application 
or as noted on the drawings. 

v. Provide two (2) photo-transistor-activated circuits and two 
(2) DPDT relays for both high or low limit alarms or 
controls. 

vi. Provide latching relays that require manual reset once 
activated. 
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vii. Acceptable Manufacturer:  Dwyer Photohelic Series 3000. 
2. HIGH PRESSURE SWITCHES (MANUAL RESET):  

a. Differential pressure switch with single pole, double-throw snap 
switch and enclosure. 

b. Rated for pressure specified in sequence of control. 
c. Electrical rating shall be 15 amps at 120-480 volts. 
d. Setpoint adjustment shall be screw type located inside enclosure. 
e. Provide optional manual reset for overpressure protection with all 

tubing, brackets, and adapters. 
f. Repeatability: ± 3%. 

 
E. Pressure Transmitters/Transducer: 

1. General 
a. Select device suitable for intended application; water or air, static 

or differential. 
b. Select for appropriate range, including negative if applicable. 
c. 100% solid state device, temperature compensated, suitable for 

pressures of 200% rated range with averaging to stabilize output, 
accuracy of ± 1% full scale, and a 4-20 mA output. 

d. Provide a NEMA 4 enclosure unless panel mounted. 
e. Air service shall have a minimum of three field selectable ranges. 
f. When used for room pressure control, the transducer shall be 

bidirectional with a range of ± 0.1” W.C. 
g. Provide pressure line outlet cover on both sides of the wall when 

used for room pressure control. 
h. Furnish with integral LED’s to indicate Zero Pressure, Pressure 

In Range, and Pressure Out Of Range as a diagnostic aid. 
 

F. Current Measuring Devices: 

1. Current Switches for Constant Speed Motors: 
a. Digital device rated for amperage load of motor or device with 

split core design, adjustable high and low trip points, 600 VAC 
rms isolation, induced power from the monitored load, LED 
indicator lamps for output status and sensor power.  The device 
shall sense overloading, belt-loss, and power failure with a single 
signal. 

2. Current Switches for Motors Controlled by VFD:  
a. Digital device rated for amperage load of motor or device with 

split core design, factory programmed to detect motor under 
current conditions on variable or constant volume loads, self-
calibrating, positive status indication, LED indicator lamps, 600 
VAC rms isolation, and induced power from the monitored load 
with N.O. output.  The current sensor shall store the motor 
current operating parameters in non-volatile memory and have a 
pushbutton reset to clear the memory if the operating parameters 
change or the sensor is moved to another load.  The device shall 
sense overloading, belt-loss, and power failure with a single 
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signal.  The sensor shall be mounted on the load side of variable 
frequency drives.   

 
2.27 MISCELLANEOUS DEVICES: 

A. Control Relays: 

1. Form “C” contacts rated for the application with “push-to-test" contact 
transfer feature and an integral LED to indicate coil energization. 

2. Mount all relays and power supplies in a NEMA 1 enclosure beside the 
FMCS panel or controlled device and clearly label their functions. 
 

B. Thermostat and Sensor Enclosures: 

1. Clear plastic guard with lock. Wire guard with tamperproof screws.  
Setpoint shall be adjustable with cover in place. Fasten to wall 
separately from thermostat.  Provide guards in all corridors, 
gymnasiums, locker rooms, toilet rooms, assembly halls and as noted 
on the drawings. Coordinate locations with Owner prior to install. 

2. Heavy Duty Enclosure:  
a. Perforated steel, tamperproof locking thermostat and control 

device enclosure. 
b. Box shall be nominally 8"x6"x2" deep or sized as required to fit 

devices to be enclosed. 
c. Perforated cover shall be 16 gauge steel with maximum 3/16” 

perforations on maximum 1/4” staggered centers for a 55% free 
area. 

d. Secure to wall from inside of box.  Cover shall be secured by 
tamperproof screws to frame. 

e. Color shall match electrical devices.  Verify color with the 
Electrical Contractor. 

 
C. Twist Timers: 

1. Wall-mounted heavy duty, with rotary dial and face graduated in 
minutes or hours as noted.  Unit shall fit behind standard "decorator" 
wall plate.  Color of timer and face plate shall match remainder of 
project.  Verify with Electrical Contractor.  Provide wall plate and 
engraved plastic label indicating service. 

2. Switch shall be rated for 20 amps at 125 volts (10 amps at 277 volts) 
and fit standard 2-1/2" deep electrical box. 

3. Provide time cycle noted on the drawings or in the specifications; up to 
12 hours. 

4. Acceptable Manufacturers:  Paragon SWD Series, Tork A500 Series, 
Intermatic FD Series, or Marktime Series 93.  

 
D. Drip Pan Water Detector 

1. 1” wide sensing type, installed entire length of pan. 
2. Dwyer WD or equal. 

 
2.28 WIRING, CABLE, AND RACEWAYS 
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A. Conduit Types: 

1. Electrical Metallic Tubing (EMT) and Fittings: ANSI C80.3 
a. Fittings and conduit bodies: Compression or steel set screw type 

of steel or malleable iron design for their specific application. 
2. Flexible Metallic Conduit (FMC) and Fittings: FS-WW-C-566 

a. Construction: Flexible steel, approved for conduit ground, zinc 
coated, threadless type formed from a continuous length of 
spirally wound, interlocked zinc coated strip steel. 

b. Fittings and conduit bodies: Threadless hinged clamp type, 
galvanized zinc coated cadmium plated malleable cast iron that 
shall include plastic or cast metal inserts supplied by the 
manufacturer to protect conductors from sharp edges. 

c. Maximum allowable length 6'-0". 
B. Wire and Cable Types: 

1. Building Wire: 
A. Control Circuits: Copper, stranded conductor 600 volt insulation, 

THHN/THWN. 
2. Remote Control and Signal Cable: 

a. Control Cable for Class 1 Remote Control and Signal Circuits: 
Copper conductor, 600 volt insulation, rated 60°C, individual 
conductors twisted together, shielded, and covered with a PVC 
jacket. 

b. Control Cable for Class 2 or Class 3 Remote Control and Signal 
Circuits: Copper conductor, 300 volt insulation, rated 60°C, 
individual conductors twisted together, shielded, and covered 
with a PVC jacket; UL listed. 

c. Plenum Cable for Class 2 or Class 3 Remote Control and Signal 
Circuits:  Copper conductor, 300 volt insulation, rated 60°C, 
individual conductors twisted together, shielded, and covered 
with a nonmetallic jacket; UL listed for use in air handling ducts, 
hollow spaces used as ducts, and plenums. 

 
PART 3 - EXECUTION 

3.01 GENERAL INSTALLATION 

A. Verify that systems are ready to receive work.  Beginning of installation 
means installer accepts existing conditions. 

B. Install system and materials in accordance with manufacturer's instructions. 

C. Drawings of the TCS and FMCS network are diagrammatic only. Any 
apparatus not shown but required to meet the intent of the project documents 
shall be furnished and installed without additional cost. 

D. Install all operators, sensors, and control devices where accessible for 
service, adjustment, calibration, and repair.  Do not install devices where 
blocked by piping or ductwork.  Devices with manual reset or limit 
adjustments shall be installed below 6'-0" if practical to allow inspection 
without using a ladder. 
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E. Verify locations of wall-mounted devices (such as thermostats, temperature 
and humidity sensors, and other exposed sensors) with drawings and room 
details before installation.  Coordinate mounting heights to be consistent with 
other wall-mounted devices. Maximum height above finished floor shall not 
exceed 48”. 

F. Provide valves over 3/4" size with position indicators and pilot positioners 
where sequenced with other controls. 

G. Mount control panels adjacent to associated equipment on vibration-free 
walls or freestanding angle iron supports.  One cabinet may accommodate 
more than one system in same equipment room. 

H. After completion of installation, test, calibrate and adjust as required all 
control equipment including sensors. This includes but is not limited to factory 
installed sensors which may be part of any HVAC equipment served by 
factory furnished unitary controllers. 

I. Check calibration of instruments.  Recalibrate or replace. 

J. Furnish and install conduit, wire, and cable per the National Electric Code, 
unless noted otherwise in this section. 

K. All controls associated with the proper operation of air handling units, pumps, 
or other mechanical equipment served by emergency power shall be 
connected to the emergency power system.  Control components shall not be 
powered from the life safety branch of the emergency power system.  
Coordinate emergency power source connections with the Engineer. 

L. All hardware, software, equipment, accessories, wiring (power and sensor), 
piping, relays, sensors, power supplies, transformers, and instrumentation 
required for a complete and operational FMCS system, but not shown on the 
electrical drawings, are the responsibility of the TCC. 

M. Remodeling: 

1. All room devices as indicated on the drawings shall be removed by this 
Contractor.  The Contractor shall also prepare the wall for finishes.  
Preparing the wall shall include patching old anchor holes (after the 
anchoring device has been removed) and sanding the wall to remove 
old paint outlines remaining from original devices.  The wall shall be 
painted to match the existing wall prior to the installation of the new 
room device.  In the event that wall covering requires patching, the 
Contractor shall furnish new wall covering to match existing.  If new wall 
covering is not available to match existing, the Contractor shall furnish a 
white acrylic or Plexiglas plate, 1/4” thick and sized to cover the void. 
 

N. Labels For Control Devices: 

1. Provide labels indicating service of all control devices in panels and 
other locations. 

2. Labels may be made with permanent marking pen in the control panels 
if clearly legible. 
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3. Use engraved labels for items outside panel such as outside air 
thermostats. 

4. Labels are not required for room thermostats, damper actuators and 
other items where their function is obvious. 

 
O. VFD’s: 

1. This project includes several variable frequency drives to control the 
flow of fans and/or pumps based on a control variable. 

2. Verify output signal required, 4-20 mA or 0-10V dc, with the EC. 
3. If VFD has a bypass feature, auxiliary contacts on the drive may not be 

used for motor status.  A separate relay must be used to indicate motor 
rotation in either hand or auto positions. 

4. If a separate current transmitter or switch is indicated for status, install 
this device between the VFD and the motor.  In this case, the drive 
status may be connected to the auxiliary contacts in the VFD. 

5. Some devices, such as low limits and fire alarm shutdown relays, must 
be hardwired to the fan motor.  Make connections such that fan will shut 
down whether in hand or auto position if the unit has a bypass feature. 

 
3.02 GRAPHIC DISPLAY 

A. Create a customized graphic for each piece of equipment indicated on the 
itemized points list.   

B. Components shall be arranged on graphic as installed in the field.  

C. Include each graphic point listed in the itemized points list using real time 
data. 

D. Provide a graphic representation of the following: 

1. Where there are multiple buildings, color code the campus map by the 
systems serving that building.  The building graphic shall be linked to 
the graphic for that building’s systems. 

2. Where there are multiple floors, provide color codes/designations for 
the areas served by each AHU and TAB by floor. 

3. Where multiple AHUs serve one floor, color code the areas served by 
each AHU.  The area shall be linked to the graphic for that area’s AHU. 

4. Provide an overall floor plan of each floor of the building color coded by 
zone linked to the TAB for that zone.  The zone shall be linked to the 
graphic for that zone’s TAB graphic. 

5. Show the location of each thermostat on the floor plan. 
6. Provide separate graphics showing the chilled and heating water 

system flow diagram.  Show temperatures and flows on the flow 
diagram.  Each piece of equipment shown on the flow diagram shall be 
linked to the graphic for that piece of equipment. 

7. Provide a graphic showing the steam system flow diagram.  Show 
pressures and flows on the flow diagram.  Each piece of equipment 
shown on the flow diagram shall be linked to the graphic for that piece 
of equipment. 
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E. The FMCS shall include full graphic operator interface to display the following 
graphics as a minimum: 

1. Home page to include a minimum of six critical points: Outside Air 
Temperature, Outside Air Relative Humidity, Enthalpy, KWH, KW, etc. 

2. Graphic floor plans accurately depicting rooms, walls, hallways, and 
showing accurate locations of space sensors and major mechanical 
equipment. 

3. Detailed graphics for each mechanical system including AHUs, ERUs, 
EFs, chillers, and boilers, as a minimum. 

4. Access corresponding system drawings, technical literature, and 
sequences of operations directly from each system graphic. 
 

F. The FMCS shall include individual graphical buttons to access the following 
data stored in PDF format: 

1. Project control as-built documentation including all TCS drawings, 
diagrams and sequences of operation. 

2. TCS Bill of Material for each system, e.g. AHU, RTU, FCU, boiler, etc. 
3. Technical literature specification data sheets for all components listed in 

the TCS Bill of Material. 
 

G. The operator’s workstation shall display all data associated with the project. 
The operator’s terminal software shall accept, GIF, PNG, JPG and ICO 
format graphic files for display purposes. Graphic files shall be created using 
scanned, full color photographs of system installation, AutoCAD or Visio 
drawing files of field installation drawings and wiring diagrams from as-built 
drawings. Operator’s terminal shall display all data using 3-D graphic 
representations of all mechanical equipment.  

H. System shall be capable of displaying graphic file, text, and dynamic object 
data together on each display.  Information shall be labelled with descriptors 
and shall be shown with the appropriate engineering units. All information on 
any display shall be dynamically updated without any action by the user. 
Terminal shall allow user to change all field-resident BAS functions 
associated with the project, such as setpoints, weekly schedules, exception 
schedules, etc. from any screen no matter if that screen shows all text or a 
complete graphic display. This shall be done without any reference to object 
addresses or other numeric/mnemonic indications. 

I. All displays shall be generated and customized in such a manner by the local 
DDC system supplier that they fit the project as specified. Canned displays 
shall not be acceptable. Displays shall use standard English for labelling and 
readout. Systems requiring factory programming for graphics or DDC logic 
are specifically prohibited. The installing contractor without factory 
dependency or assistance shall support all graphics and DDC programming 
locally. 

J. Binary objects shall be displayed as ON/OFF/NULL or with customized text. 
Text shall be justified left, right or center as selected by the user.  Also, allow 
binary objects to be displayed as individual change-of-state bitmap objects on 
the display screen such that they overlay the system graphic.  Each binary 
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object displayed in this manner shall be assigned up to three bitmap files for 
display when the point is ON, OFF or in alarm. For binary outputs, toggle the 
objects commanded status when the bitmap is selected with the system 
digitizer (mouse). Similarly, allow the terminal operator to toggle the object’s 
status by selecting (with the mouse) a picture of a switch or light, for 
example, which then displays a different picture (such as an ON switch or 
lighted lamp).  Additionally, allow binary objects to be displayed as an 
animated graphic. 

K. Animated graphic objects shall be displayed as a sequence of multiple 
bitmaps to simulate motion. For example: when a pump is in the OFF 
condition, display a stationary picture of the pump.  When the operator 
selects the pump picture with the mouse, the represented objects status is 
toggled and the picture of the pumps impeller rotates in a time-based 
animation.  The operator shall be able to click on an animated graphical 
object or switch it from the OFF position to ON, or ON to OFF. Allow operator 
to change bitmap file assignment and also create new and original bitmaps 
online.  System shall be supplied with a library of standard bitmaps, which 
may be used unaltered or modified by the operator.  Systems that do not 
allow customization or creation of new bitmap objects by the operator (or with 
third-party software) shall not be allowed. 

L. Analog objects shall be displayed with operator modifiable units.  Analog 
input objects may also be displayed as individual bitmap items on the display 
screen as an overlay to the system graphic.  Each analog input object may 
be assigned to a minimum of five bitmap files, each with high/low limits for 
automatic selection and display of the bitmaps.  As an example, a graphic 
representation of a thermometer would rise and fall in response to either the 
room temperature or its deviation from the controlling setpoint.  Analog output 
objects, when selected with the mouse, shall be displayed as a prompted 
dialog (text only) box. Selection for display type shall be individual for each 
object. Analog object values may be changed by selecting either the increase 
or decrease arrow in the analog object spinner box without using the keypad. 
Pressing the button on the right side of the analog object spinner box allows 
direct entry of an analog value and accesses various menus where the 
analog value may be used, such as trend logs. 

M. Analog objects may also be assigned to an area of a system graphic, where 
the color of the defined area would change based on the analog objects 
value.  For example, an area of a floor-plan graphic served by a single control 
zone would change color with respect to the temperature of the zone or its 
deviation from setpoint. All editing and area assignment shall be created or 
modified online using simple icon tools. 

N. A customized menu label (push-button) shall be used for display selection. 
Menu items on a display shall allow penetration to lower level displays or 
additional menus. Dynamic point information and menu label push buttons 
may be mixed on the same display to allow sub-displays to exist for each 
item. Each display may be protected from viewing unless operator has 
appropriate security level. A separate security level may be assigned to each 
display and system object.  
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O. A mouse, or other form of digitizer, shall be used to move the pointer arrow to 
the desired item for selection of new display or to allow the operator to make 
changes to object data.  

P. Displays may be modified on site or via remote communications. 

Q. Entire system shall operate without dependency on the operator's terminal. 
Provide graphic generation software at each workstation. 

3.03 CONDUIT, WIRING, AND CABLE INSTALLATION 

A. Conduit Sizing and Installation: 

1. Conduit and conductor sizing shall be coordinated to limit conductor fill 
to less than 40%. Maintain conductor ampere capacity as required by 
the National Electrical Code (to include enlarged conductors due to 
temperature and quantity derating values) and to prevent excessive 
voltage drop and pulling tension due to long conduit/conductor lengths. 

2. Minimum conduit size shall be 1/2" above grade, 3/4" below grade less 
than 5 feet from building foundation, and 1-1/4" below grade more than 
5 feet from building foundation, unless noted otherwise. 

3. Supports for metallic conduit shall be as near to 5 feet intervals as 
possible.  A greater interval may be used if convenient because of 
building construction, but in no event shall support spans exceed the 
National Electric Code requirements. 

4. Conduit runs installed above ceilings shall be properly supported.  In no 
case shall conduit rest on the ceiling construction or the ceiling support 
system be used for conduit support. 

5. Conduit shall not be supported from ductwork, water or sprinkler piping, 
etc., unless approved by the Engineer.  All supports shall be from the 
building structure, unless noted otherwise and coordinated with all other 
applicable contractors. 

6. Install expansion/deflection joints where conduit crosses structure 
expansion/seismic joints. 

7. Conduit shall be mechanically continuous from source of current to all 
outlets.  Conduit shall be electrically continuous from source of current 
to all outlets, unless a properly sized bonding conductor is routed within 
the conduit.  All metallic conduit shall be grounded per the National 
Electrical Code. 

8. Thermostats/temperature sensors shall be installed in junction boxes, 
flush with the wall, and shall be coordinated for orientation with 
Engineer. 

9. All conduit shall be concealed in walls and above ceilings unless noted 
otherwise. 

B. Wire Installation Methods: 

1. Use no wire smaller than 14 AWG for line voltage (120V) wiring. 
2. Use no wire smaller than 18 AWG for low voltage (24V) control wiring. 
3. Splice and tap only in accessible junction or outlet boxes. 
4. Neatly train and lace wiring inside boxes, equipment, and panelboards. 
5. All conductors shall be continuous from device to their termination. 
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6. Install wire in conduit after interior of building has been physically 
protected from the weather and all mechanical work likely to damage 
conductors has been completed. 

7. Thoroughly clean wires before installing lugs and connectors. 
8. Make splices, taps and terminations to carry full ampacity of conductors 

without perceptible temperature rise. 
9. Terminate spare conductors with electrical tape, unless otherwise 

indicated on the drawing 
 

C. Cable Installation Methods: 

1. Provide protection for exposed cables where subject to damage. 
2. Use suitable cable fittings and connectors. 
3. Run all open cable in a neat and symmetrical manner. 
4. Open cable shall be supported by the appropriate size bridle rings.  

Wire and cable from different systems shall not be installed in the same 
bridle rings. 

5. Open cable installed above suspended ceilings shall not rest on the 
suspended ceiling construction or use the ceiling support system for 
wire and cable support. 

6. Where open cables are grouped, they shall be neatly bundled and held 
together with nylon tie wraps placed every 2.5 feet on the bundle.  
Where tie bundle passes through a bridle ring, it shall be fastened to 
the ring with a tie wrap. 

7. Bridle ring supports shall be installed at five-foot intervals.  All rings 
shall be installed where completely accessible and not blocked by 
piping, ductwork, inaccessible ceilings, etc. 

8. Open cable shall only be installed where specifically identified in these 
specifications. 

 
D. Wire and Cable Installation in Conduit: 

1. Pulling shall be continuous without unnecessary stops and starts with 
wire or cable only partially through conduit. 

2. Reels of cable or wire shall be set up close to the point where the wire 
or cable enters the conduit so that the cable or wire may be unreeled 
and run into the conduit with a minimum of change in the direction of 
the bend. 

3. Cables or wires shall not be laid out on the ground before pulling. 
4. Cables or wires shall not be dragged over earth or paving. 
5. Care shall be taken so as not to subject the cable or wire to high 

mechanical stresses that would cause damage to the wire and cable. 
6. Conductors shall not be pulled through conduits until plastering or 

masonry work is completed and conduits are free from moisture.  Care 
shall be taken so that long pulls of wire or pulls around several bends 
are not made where the wire may be permanently stretched and the 
insulation damaged. 

7. At least six (6) inch loops or ends shall be left at each device for 
installation connection. 
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8. Completely and thoroughly swab conduit system before installing 
conductors. 

 
E. Field Quality Control: 

1. Inspect wire and cable for physical damage and proper connection. 
2. Torque test conductor connections and terminations to manufacturer’s 

recommended values. 
3. Perform continuity test on all conductors. 
4. Protection of cable from foreign materials: 

A. It is the Contractor’s responsibility to provide adequate physical 
protection to prevent foreign material application or contact with 
any cable type.  Foreign material is defined as any material that 
would negatively impact the validity of the manufacturer’s 
performance warranty.  This includes, but is not limited, to 
overspray of paint (accidental or otherwise), drywall compound, 
or any other surface chemical, liquid or compound that could 
come in contact with the cable, cable jacket or cable termination 
components.  

B. Overspray of paint on any cable, cable jacket or cable 
termination component will not be accepted. It shall be the 
Contractor’s responsibility to replace any component containing 
overspray, in its entirety, at no additional cost to the project. 
Cleaning of the cables with harsh chemicals is not allowed. This 
requirement is regardless of the PASS/FAIL test results of the 
cable containing overspray.  Should the manufacturer and 
warrantor of the structured cabling system desire to physically 
inspect the installed condition and certify the validity of the 
structured cabling system (via a signed and dated statement by 
an authorized representative of the structured cabling 
manufacturer), the Owner may, at their sole discretion, agree to 
accept said warranty in lieu of having the affected cables 
replaced.  In the case of plenum cabling, in addition to the 
statement from the manufacturer, the Contractor shall also 
present to the Owner a letter from the local Authority Having 
Jurisdiction stating that they consider the plenum rating of the 
cable to be intact and acceptable. 

 
F. Installation Schedule: 

1. Conduit terminations to all devices installed in applications with rotating 
equipment, expansion/contraction or vibration shall be made with 
flexible metallic conduit, unless noted otherwise.  Final terminations to 
exterior devices installed in damp or wet locations shall be made with 
liquid tight flexible metallic conduit.  Terminations in hazardous areas, 
as defined in the National Electrical Code, shall be connected using 
flexible conduit rated for the environment. 

Location Conduit Type Required for 
 Building Wire and Cable 
Dry Mechanical Spaces EMT, FMC, or Cable Tray 
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Wet or Damp Locations RGS or LFMC 
Interior Locations Below Accessible Ceilings EMT 
Above Non-Accessible Ceilings EMT 
Above Accessible Ceilings None, Plenum Cable Required 
Exterior Locations RGS or LFMC 
Below Accessible Floor EMT 
Hazardous Locations as Defined by the RGS conduit complete with 
National Electric Code screwed fittings and conduit seals 
In Walls, Bulkheads, Soffits, or other EMT 
enclosed areas 

3.04 FMCS INSTALLATION 

A. Coordinate voltage and ampacity of all contacts, relays, and terminal 
connections of equipment being monitored or controlled.  Voltage and 
ampacity shall be compatible with equipment voltage and be rated for full 
ampacity of wiring or overcurrent protection of circuit controlled. 

B. Naming Conventions:  Coordinate all point naming conventions with Owner 
standards.  In the absence of Owner standards, naming conventions shall 
use equipment designations shown on plans.   

3.05 CONTROL SYSTEM TESTING, COMMISSIONING, DEMONSTRATION and 

ACCEPTANCE 

A. The Contractor shall furnish all labor, tooling and test equipment as needed 
to fully test, calibrate and commission all controls, sensors, instruments, 
hardware, wiring, software, equipment and related accessories. Testing and 
Commissioning including furnish required documentation thereof shall be 
completed prior to Demonstration and Acceptance. 

B. Verify that all control wiring is properly terminated, connected and free of 
shorts and ground faults. Verify all terminal connections are secure and tight. 

C. Upon completion of the installation, this Contractor shall load all system 
software and start up the system.  This Contractor shall perform all necessary 
calibration, testing and de-bugging and perform all required operational 
checks to ensure that the system is functioning in full accordance with these 
specifications.   

D. This Contractor shall perform tests to verify proper performance of 
components, routines, and points.  Repeat tests until proper performance 
results.  This testing shall include a point-by-point log to validate 100% of the 
input and output points of the FMCS system operation. 

E. Contractor shall verify the system operation achieves the sequences of 
operation. Simulate all modes of operation by overriding and varying input 
set-points and schedules. Tune all DDC algorithms and control loops as 
needed to optimize start/stop routines and minimize energy consumption. 

F. Contractor shall test all alarms, safeties and interlocks. Simulate each alarm 
condition and test alarm activation thresholds and reactions by using a 
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simulation signal which will activate the alarm condition. Once alarm 
conditions are activated test acknowledgment, communication and 
remediation steps and features. 

G. This Contractor shall prove that the controls network is functioning correctly 
and within acceptable bandwidth criteria and shall test the system with an 
approved protocol analysis tool. Provide a log and statistics summary 
showing that each channel is within acceptable parameters. Each channel 
shall be shown to have at least 25% spare capacity for future expansion. 

H. Upon completion of the performance tests described above, repeat these 
tests, point by point, as described in the validation log above in the presence 
of Owner's Representative, as required. Properly schedule these tests so 
testing is complete at a time directed by the Owner's Representative.  Do not 
delay tests so as to prevent delay of occupancy permits or building 
occupancy. 

I. System Acceptance: Satisfactory completion is when this Contractor has 
performed successfully all the required testing to show performance 
compliance with the requirements of the Contract Documents to the 
satisfaction of the Owner’s Representative.  System acceptance shall be 
contingent upon completion and review of all corrected deficiencies. 

3.06 PREPARATION FOR BALANCING 

A. Verify that all dampers are in the position indicated by the controller (e.g., 
open, closed or modulating). 

B. Check the calibration and setpoints of all controllers. 

C. Check the locations of all thermostats and humidistats for potential erratic 
operation from outside influences such as sunlight, drafts, or cold walls. 

D. Check that all sequences operate as specified.  Verify that no simultaneous 
heating and cooling occurs, unless specified.  Observe that heating cannot 
begin at TAB reheat terminals until the unit is at the minimum cfm. 

E. Verify the operation of all interlock systems. 

3.07 TESTING AND BALANCING COORDINATION 

A. The Contractor shall furnish a single set of all tools necessary to interface to 
the control system for test and balance purposes. 

B. The Contractor shall provide a minimum of four (4) hours training for the 
Balancing Contractor in the use of these tools.  

C. The Contractor shall provide a qualified technician to assist with the Testing, 
Adjusting and Balancing processes. 

D. The tools used during the test and balance process shall be returned at the 
completion of the testing and balancing.  

3.08 DEMONSTRATION AND ACCEPTANCE 

A. Demonstration: 
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1. Prior to acceptance, the controls system installing Contractor shall 
satisfactorily complete a series of performance tests to demonstrate 
and verify proper operation. Said performance demonstration tests shall 
be conducted only after said Contractor has completed their installation, 
system start-up, testing procedures, debugging and commissioning 
process as required by these Specifications. 

2. The demonstration processes shall conform with those approved under 
Part 1.08 – Submittals, including but not limited to utilizing all approved 
checklists and forms for all controlled systems. The Owner’s designated 
representatives shall be present to observe and review the 
demonstration. Attendees shall be extended advanced notification of at 
least 10 business days prior to start of testing demonstration. 

3. The Contractor shall provide at least two qualified staff equipped with 
two-way communications who shall demonstrate to Owner’s designated 
representatives actual field operation of each control point under all 
modes of operating conditions including occupied, unoccupied, 
transitional periods such as optimized start/stop warm up and cool 
down, temporary occupant override, seasonal changeovers, fire/smoke 
alarm, emergency switch activation, communication failure and power 
failure. The sequences of operation for all modes of operation shall be 
demonstrated to satisfactorily function as intended. A complete 
demonstration of the controls operator interface must also be provided 
as part of this procedure. 

4. As each control input and output point is functionally demonstrated for 
each mode of operation, a certified log or checklist shall be completed 
by Contractor’s staff showing the date and times, any corrective actions 
taken or needed along with technician’s initials. Any tests which fail to 
demonstrate proper operation of the system shall be repeated at a later 
date. The Contractor shall be responsible for any repairs, modifications, 
revisions to the hardware, software or programming as needed to 
successfully complete all tests. 

5. Demonstration testing of the DDC loops responses shall be provided. 
The tests shall demonstrate the loop’s response to changes in set-
points. Sampling rates shall vary from 10 seconds up to 3 minutes, 
dependent on the speed of the DDC loop. Documentation of testing 
results shall be provided by Contractor in the form of trend data using a 
graphical format. Trend data shall show for each test sample, set-
points, controlled device positions and controlled variable values. DDC 
loops which yield unreasonably over-damped or under-damped control 
responses shall require further tuning and re-testing by the Contractor. 

6. Contractor shall submit Operational Logs in electronic format and 
printed if requested, for each system which indicate all modes of 
operation, set-points, operating points, control actuator positions, 
equipment status and alarms to the Engineer and Owner. Logs shall 
extend to cover three 48-hour periods using a sampling frequency of 
not more than 10 minutes. 

 
B. Acceptance: 
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1. The system shall not be considered accepted until which time that all 
forms, checklists, trends and logs completed as part of the 
demonstration are submitted and approved by the Engineer and 
Owner’s designated representative. 

2. Acceptance that the control system meets the requirements of the 
project will be awarded only after all tests and demonstrations included 
in this Specification Section, related Sections or as notified in writing, 
have been satisfactorily performed and completed to the satisfaction of 
both the Engineer and Owner’s representative. 

3. Any tests or demonstrations which cannot be performed due to 
circumstances or conditions determined to be beyond the control of the 
Contractor may be exempted from compliance requirements if 
proposed in writing to the Engineer and Owner’s representative for 
consideration. Such tests and demonstrations, if exempted, shall be 
expeditiously performed by Contractor and at no additional cost as part 
of the system warranty. 

 
3.09 TRAINING 

A. On-Site: 

1. After completion of Demonstration testing, the Contractor shall provide 
a minimum of 8 hours total of on-site or at the Owner’s discretion, 
classroom training for personnel designated by the Owner or their 
representative. The training course shall enable the Owner’s staff 
representatives to perform Day-to-Day Operations as defined herein. 

2. A factory trained and certified instructor with experience in both 
presenting the training material and system programming for this 
specific project shall perform the training. 

3. Classroom training, if approved, shall be conducted using network 
controllers, graphics, routines, and programming representative of the 
actual installed system. 

4. Day-to-Day Operations - Training Description: 
5. Proficiently operate the system. 
6. Understand control system architecture and configuration. 
7. Understand FMCS systems components. 
8. Understand system operation, including FMCS system control and 

optimizing routines (algorithms). 
9. Operate the workstation and peripherals. 
10. Log-on and off the system. 
11. Access graphics, point reports, and logs, including set-up of: custom 

trending reports, points to be trended, sample intervals, formats, 
start/stop dates/times and transmission of custom trending reports. 

12. Adjust and change system setpoints, time schedules, and holiday 
schedules. 

13. Alarms and procedures: alarm classes, criticality, latching enabling and 
disabling, acknowledgements, silencing, status and notifications. 

14. Recognize malfunctions of the system by observation of the printed 
copy and graphic visual signals. 

15. Understand system drawings and Operation and Maintenance manual. 
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16. Understand the job layout and location of control components. 
17. Access data from FMCS controllers and ASC’s. 
18. Operate portable operator’s terminals. 

 
B. Provide course outline and materials in accordance with the “SUBMITTALS” 

article in Part 1 of this section.  The instructor(s) shall provide one copy of 
training material per student. 

3.10 INSTALLATION OF SENSORS 

A. Install sensors in accordance with the manufacturer’s recommendations. 

B. Mount sensors rigidly and adequately for the environment within which the 
sensor operates. 

C. Room temperature sensors shall be installed on concealed junction boxes 
properly supported by the wall framing. 

D. All wires attached to sensors shall be air sealed in their raceways or in the 
wall to stop air transmitted from other areas affecting sensor readings. 

E. Averaging sensors and low limits shall be installed at the top of the assembly 
with the element on a slight downward incline away from the sensor making a 
serpentine pattern over the cross-sectional area with elements spaced not 
over 12” apart and within 6” of the top and bottom of the area. 

F. All pipe-mounted temperature sensors shall be installed in immersion wells.  
Install all liquid temperature sensors with heat-conducting fluid in thermal 
wells. 

G. Install outdoor air temperature sensors on exterior of north wall, complete 
with sun shield at designated location approved by Engineer. TCC shall 
prime and paint the device enclosure.  Color selection by Owner. 

END OF SECTION 
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SECTION 23 21 13 
HYDRONIC PIPING 

 

PART 1 - GENERAL 

1.01 WORK INCLUDED 

A. Pipe and pipe fittings. 

B. Heating Water Piping System. 

C. Valves 

1.02 REFERENCES 

A. ANSI/ASME B16.3 – Malleable Iron Threaded Fittings Class 150 NS 300. 

B. ANSI/ASME B16.5 – Pipe Flanges and Flanged Fittings. 

C. ANSI/ASME B16.9 – Factory-Made Wrought Steel Butt Welding Fittings 

D. ANSI/ASME B16.22 – Wrought Copper and Bronze Solder-Joint Pressure 
Fittings. 

E. ANSI/ASME B16.29 – Wrought Copper and Wrought Copper Alloy Solder 
Joint Drainage Fittings-DWV. 

F. ANSI/ASME Sec 9 – Welding and Brazing Qualifications. 

G. ANSI/ASME B31.1 – Power Piping. 

H. ANSI/ASTM B32 – Solder Metal 

I. ANSI/AWS D1.1 – Structural Welding Code. 

J. ASME – Boiler and Pressure Vessel Code. 

K. ASTM A53 – Pipe, Steel, Black and Hot-Dipped Zinc Coated, Welded and 
Seamless. 

L. ASTM A234 – Pipe Fittings of Wrought Carbon Steel and Alloy Steel for 
Moderate and Elevated Temperatures. 

M. ASTM B88 – Seamless Copper Water Tube. 

N. ASTM A106 – Seamless Carbon Steel Pipe for High-Temperature Service 
MSS SP-58 – Pipe Hangers and Supports – Materials, Design, and 
Manufacture. 

O. MSS SP-69 – Pipe Hangers and Supports – Selection and Application. 

P. MSS SP-89 – Pipe Hangers and Supports – Fabrication and Installation 
Practices. 

1.03 QUALITY ASSURANCE 

A. Valves: Manufacturer’s name and pressure rating marked on valve body. 
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B. Welding Materials and Procedures: Conform to ASME and applicable 
state labor regulations. 

1.04 SUBMITTALS 

A. Submit valve product data. 

PART 2 - PRODUCTS 

2.01 HVAC PIPING 

A. Design Pressure 125 psig. 

B. Maximum Design Temperature: 250 F 

C. Piping- 3” and under: 

1. Type L drawn temper seamless copper tube, ASTM B88. 
2. Solder joints with Type 95-5 solder, ASTM B52. 
3. Fittings to be wrought copper solder joints, ASTM B16.22. 

 
D. Piping- 2 1/2” and under: 

1. Standard weight black steel, ASTM A53. Schedule 40 
2. Welded or threaded fittings, ASTM A234 or ANSI B 16.3 
3. Wrought steel fitting, ANSI B 16.3, Class 150. 

 
E. Piping- over 2 1/2”: 

1. Standard weight black steel, ASTM A53 Schedule 40. 
2. Welded fittings. 
3. ASTM A234 Welded fittings. 
4. Malleable iron grooved fittings. 
5. Grooved end flange adapters. 

 
F. Shut-Off Valves 

1. Up to 2”: Two-piece, bronze body, full port ball, chrome plated 
steel ball, teflon seats, lever handle. 

2. 2 ½” and larger: Butterfly type, iron body, bronze or stainless steel 
disc telon seats, lever handle. 
 

G. Strainers 

1. Y-type with stainless steel screen, ASTM A 126 cast iron body,20 
mess strainer, blow out drain with plugged valve with threaded 
hose connection, CWP Rating 200 PSIG 
 

H. Spring Loaded Check Valve: 

1. Iron body, bronze trim, spring loaded, renewable composition disc, 
and stainless-steel spring. 
 

I. Connections of Dissimilar Metals 
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1. Utilize insulating dielectric unions that allow no metal path for 
electron transfer and that provide a water gap between the 
connected metals. 

 
2.02 PIPE HANGERS AND SUPPORTS 

A. Oversize all hangers, clamps, and supports on insulated piping to allow   
insulation and jacket to pass through unbroken.  This applies to both hot 
and cold pipes. 

B. On all insulated piping, provide a semi-cylindrical metallic shield and fire-
resistant vapor barrier jacket. 

C. Support and laterally brace vertical pipes at every floor level in multi-story 
structures, but never at intervals over 15 feet. Support vertical pipes with 
riser clamps installed below hubs, couplings or lugs welded to the pipe. 

D. Hangers in direct contact with copper pipe shall be coated with plastic. 

 
PART 3 -  EXECUTION 

3.01 PREPARATION 

A. Ream pipe and tube ends.  Remove burrs. 

B. Remove scale and dirt, on inside and outside, before assembly. 

C. Prepare piping connections to equipment with flanges or unions. 

3.02 INSTALLATION 

A. Provide non-conducting dielectric connections wherever jointing dissimilar 
metals. 

B. Route piping in orderly manner and maintain gradient. 

C. Install piping to conserve building space and not interfere with use of 
space. 

D. Group piping whenever practical at common elevations. 

E. Install piping to allow for expansion and contraction without stressing pipe, 
joints, or connected equipment. 

F. Provide clearance for installation of insulation and access to valves and 
fittings. 

G. Provide access where valves and fittings are not exposed. 

H. Install valves with stems upright or horizontal, not inverted. 

I. Piping shall be supported in compliance be with the Uniform Mechanical 
code. 

J. Provide sealing and flashing where piping penetrates weather wall, floor or 
ceilings. 



 
IANG – BUILDING A9 HVAC IMPROVEMENTS                                   HYDRONIC PIPING 
CAMP DODGE – JOHNSTON, IOWA                                                                23 21 13 - 4 

3.03 APPLICATION 

A. Install unions downstream of valves and at equipment or apparatus 
connections. 

B. Install ball valves for shut-off and to isolate equipment, part of systems, or 
vertical risers. 

C. Provide check valves on discharge of all water pumps. 

3.04 LEAK TESTING  

A. Inspect all joints and connections for leaks and workmanship and make 
corrections as necessary. Tests may be either of those below, or a 
combination. 

B. An operating test at design pressure, and for hot systems, design 
maximum temperature. 

C. A hydrostatic test at 1.5 times design pressure. For water systems, the 
design maximum pressure would usually be the static head, or expansion 
tank maximum pressure, plus pump head. Factory tested equipment 
(convertors, exchangers, coils, etc.) need not be field tested. Isolate 
equipment where necessary to avoid excessive pressure on mechanical 
seals and safety devices. 

3.05 FLUSHING AND CLEANING PIPING SYSTEMS  

A. Water Piping: Clean systems as recommended by the suppliers of 
chemicals specified in Section 23 25 00, HVAC WATER TREATMENT. 

END OF SECTION 
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SECTION 23 21 23 
HYDRONIC PUMPS 

 
PART 1 - GENERAL 

1.01 WORK INCLUDED 

A. Vertical Inline Pumps 

1.02 REFERENCES 

A. ANSI/UL 778 - Motor Operated Water Pumps. 

1.03 QUALITY ASSURANCE 

A. Provide product by manufacturer regularly engaged in production of 
components who issues complete catalog data on total product. 

1.04 SUBMITTALS 

A. Include data concerning dimensions, capacities, materials of construction, 
ratings, weights, pump curves with net positive suction head 
requirements, manufacturer's installation requirements, manufacturer's 
performance limitations, and appropriate identification. 

B. Pump curves shall identify design point of operation. 

1. Furnish pump efficiency at design conditions 

C. Operation and maintenance data:  All operations and maintenance data 
shall comply with the drawings. 

1.05 WARRANTY 

D. Provide a minimum one-year warranty on materials and installation under 
provision of 01 78 36. 

PART 2 - PRODUCTS 

2.01 IN-LINE CENTRIFUGAL PUMPS 

A. Single stage, direct connected, resiliently mounted motor for in-line 
mounting, oil lubricated, 175 psig maximum working pressure at 
operating temperature of 225 ° F. continuous, 250 ° F. intermittent. 

B. Casing:  Cast iron; flanged suction and discharge connection; with 
plugged taps for vent, drain, suction and discharge gauges. 

C. Impeller:  Brass or bronze, keyed to the shaft, single suction enclosed 
type, hydraulically and dynamically balanced. 

D. Bearings: Two, oil lubricated bronze sleeves or ball bearings capable of 
being greased. 

E. Shaft:  Stainless steel or carbon steel with stainless steel or bronze 
sleeve, integral thrust collar. 
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F. Seal:  Mechanical type, carbon rotating against a stationary ceramic seat, 
225°F maximum continuous operating temperature. 

G. Motor: NEMA Premium efficient motor, motor shall be non-overloading at 
any point on the pump curve. 

H. Drive:  close coupled. 
 

PART 3 - EXECUTION 

3.01 INSTALLATION 

A. Install pumps in accordance with manufacturer's instructions. 

B. Provide access space around pumps for service.  Provide no less than 
minimum as recommended by manufacturer. 

C. Ensure pumps operate at specified system fluid temperatures without 
vapor binding and cavitation, are non-overloading in parallel or individual 
operation, and operate within 25 percent of midpoint of published 
maximum efficiency curve. 

D. Decrease from line size with long radius reducing elbows or reducers.  
Support piping adjacent to pump such that no weight is carried on pump 
casings.  For close coupled or base mounted pumps, provide supports 
under elbows on pump suction and discharge line sizes 4 inches (102 
mm) and over. 

E. Lubricate pumps before start-up. 

F. Install close coupled and base mounted pumps on concrete base, with 
anchor bolts, set and level, and grout in place. 

 

END OF SECTION  
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SECTION 23 21 33 
HYDRONIC SPECIALTIES 

PART 1 - GENERAL 

1.01 WORK INCLUDED 

A. Air vents. 

B. Strainers. 

1.02 REFERENCES 

A. ANSI/ASME – Boilers and Pressure Vessels Code. 

1.03 QUALITY ASSURANCE 

A. Manufacturer: For each product specified, provide components by same 
manufacturer throughout. 

1.04 SUBMITTALS 

A. Submit shop drawings and product data under provisions of Section 23 05 
00. 

B. Submit inspection certificates for pressure vessels. 

PART 2 - PRODUCTS 

2.01 AIR VENTS 

A. Manual Type: Short vertical sections of pipe to form air chamber, with 1/8 
inch brass needle valve at top of chamber. 

B. Float Type: Brass or semi-steel body, copper float, stainless steel valve 
and valve seat; suitable for system operating temperature and pressure; 
with isolating valve. 

C. Washer Type: Brass with hydroscopic fiber discs, vent ports, adjustable 
cap for manual shut-off, and integral spring loaded ball check valve. 

2.02 STRAINERS 

A. Size 2 inch and Under: Screwed brass or iron body for 175 PSIG working 
pressure, Y pattern with 1/32 inch stainless steel perforated screen. 

PART 3 - EXECUTION 

3.01 INSTALLATION AND APPLICATION 

A. Install specialties in accordance with manufacturer's instructions to permit 
intended performance. 

B. Support tanks inside building from building structure in accordance with 
manufacturer's instructions. 

C. Where large air quantities can accumulate, provide enlarged air collection 
standpipes. 
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D. Provide manual air vents at system high points and as required. 

E. For automatic air vents in ceiling spaces or other concealed locations, 
provide vent tubing to nearest drain. 

F. Provide air separator on suction side of system circulation pump and 
connect to expansion tank. 

G. Provide valved drain and hose connection on strainer blow down 
connection. 

H. Support pump fittings with floor mounted pipe and flange supports. 

I. Where one line vents several relief valves, make cross sectional area 
equal to sum of individual vent areas. 

J. Clean and flush glycol system before adding glycol solution. 

K. Feed glycol solution to system through make-up line with pressure 
regulator, venting system high points. 

L. Perform tests determining strength of glycol and water solution and submit 
written test results. 

 

END OF SECTION 
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SECTION 23 25 00 
HVAC WATER TREATMENT 

PART 1 - GENERAL  

1.01 DESCRIPTION  

A. This section specifies cleaning and treatment of circulating HVAC water 
systems, including the following.  

1. Cleaning compounds.  
2. Chemical treatment for closed loop heat transfer systems.  
3. Glycol Solution 

 
1.02 QUALITY ASSURANCE  

A. Technical Services: Provide the services of an experienced water 
treatment chemical engineer or technical representative to direct flushing, 
cleaning, pre-treatment, training, debugging, and acceptance testing 
operations; direct and perform chemical limit control during construction 
period and monitor systems for a period of 12 months after acceptance, 
including not less than 2 service calls and written status reports. 
Emergency calls are not included.  

B. Field Quality Control and Certified Laboratory Reports: During the one 
year guarantee period, the water treatment laboratory shall provide not 
less than 2 reports based on on-site periodic visits, as stated in 
paragraph 1.02.A, sample taking and testing, and review with staff.  

C. Chemicals: Chemicals shall be non-toxic approved by local authorities 
and meeting applicable EPA requirements.   

1.03 SUBMITTALS 

A. Manufacturer's Literature and Data including:  

1. Cleaning compounds and recommended procedures for their use.  
2. Chemical treatment for closed systems, including installation and 

operating instructions.  
3. Chemical treatment for open loop systems, including installation 

and operating instructions.  
4. Glycol-water system materials, equipment, and installation.  

 
B. Water analysis verification.  

C. Materials Safety Data Sheet for all proposed chemical compounds, based 
on U.S. Department of Labor Form No. L5B-005-4.  

  
PART 2 - PRODUCTS  

2.01 CLEANING COMPOUNDS  
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A. Alkaline phosphate or non-phosphate detergent/surfactant/specific to 
remove organic soil, hydrocarbons, flux, pipe mill varnish, pipe 
compounds, iron oxide, and like deleterious substances, with or without 
inhibitor, suitable for system wetted metals without deleterious effects.  

B. All chemicals to be acceptable for discharge to sanitary sewer. 

 
2.02 CHEMICAL TREATMENT FOR CLOSED LOOP SYSTEMS  

A. Inhibitor: Provide sodium nitrite/borate, molybdate-based inhibitor or other 
approved compound suitable for make-up quality and make-up rate and 
which will cause or enhance bacteria/corrosion problems or mechanical 
seal failure due to excessive total dissolved solids. Shot feed manually. 
Maintain inhibitor residual as determined by water treatment laboratory, 
taking into consideration residual and temperature effect on pump 
mechanical seals.  

B. pH Control: Inhibitor formulation shall include adequate buffer to maintain 
pH range of 8.0 to 10.5.  

C. Performance: Protect various wetted, coupled, materials of construction 
including ferrous, and red and yellow metals. Maintain system essentially 
free of scale, corrosion, and fouling.  

D. Pot Feeder: Utilize existing pot feeder  

2.03 GLYCOL SOLUTION (Chilled Water System) 

A. Provide a pre-mixed propylene glycol solution that is pre-mix for the 
concentration shown on the drawings. 

B. Provide propylene glycol solution that contains corrosion inhibitors.  
Ensure glycol solution is compatible with pump seals and other elements 
in the system.   

 
PART 3 - EXECUTION  

3.01  INSTALLATION  

A. Delivery and Storage: Deliver all chemicals in manufacturer's sealed 
shipping containers. Store in designated space and protect from 
deleterious exposure and hazardous spills.  

B. Install equipment furnished by the chemical treatment supplier and 
charge systems according to the manufacturer's instructions and as 
directed by the Technical Representative.  

C. Before adding cleaning chemical to the closed system, all air handling 
coils and fan coil units should be isolated by closing the inlet and outlet 
valves and opening the bypass valves. This is done to prevent dirt and 
solids from lodging the coils. 
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D. Do not valve in or operate system pumps until after system has been 
cleaned. 

E. After chemical cleaning is satisfactorily completed, open the inlet and 
outlet valves to each coil and close the by-pass valves. Also, clean all 
strainers.  

F. After cleaning is complete, and water PH is acceptable to manufacturer of 
water treatment chemical, add manufacturer-recommended amount of 
chemicals to systems. 

 
END OF SECTION 
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SECTION 23 52 16 
FIRE-TUBE CONDENSING BOILERS 

 
PART 1 - GENERAL 

1.01 SECTION INCLUDES 

A. This Section includes packaged, factory-fabricated and -assembled, gas-
fired, fire-tube condensing boilers, trim, and accessories for heating hot 
water. 

1.02 SUBMITTALS 

B. Product Data: Include performance data, operating characteristics, 
furnished specialties, and accessories. 

C. Shop Drawings:  For boilers, boiler trim, and accessories.  

1. Include plans, elevations, sections, details, and attachments to 
other work. 

2. Wiring Diagrams: Power, signal, and control wiring. 
 

D. Source quality-control test reports:  Indicate and interpret test results for 
compliance with performance requirements before shipping. 

E. Warranty:  Standard warranty specified in this Section. 

1.03 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For boilers to include in emergency, 
operation, and maintenance manuals. 

1.04 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as 
defined in NFPA 70, Article 100, by a testing agency acceptable to 
authorities having jurisdiction, and marked for intended use. 

B. ASME Compliance:  Fabricate and label boilers to comply with ASME Boiler 
and Pressure Vessel Code and compy with ASME CSD-1 requirements. 

C. ASHRAE/IESNA 90.1 Compliance:  Boilers shall have minimum efficiency 
according to "Gas and Oil Fired Boilers - Minimum Efficiency Requirements." 

D. Boiler installation shall comply Iowa Statute & Administrative Rules for Boiler & 
Unfired Pressure Vessels.  Contractor shall provide a minimum ten day’s 
written notice of intention to install the equipment to the State Boiler Inspector.  

E. Contractor shall provide a minimum ten day’s written notice of intention to 
install the equipment to the Boiler Inspector. Include website link in 
specifications: 
https://www.iowadivisionoflabor.gov/sites/authoring.iowadivisionoflabor.gov/file
s/boil.adv _.ins_.notice_3.pdf  
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F. All associated fees with the installation and inspection to be paid by the 
contractor. 

1.05 WARRANTY 

A. Standard Warranty:  Boilers shall include manufacturer's standard form in 
which manufacturer agrees to repair or replace components of boilers that fail 
in materials or workmanship within specified warranty period. 

1. Verify available warranties for units and components and insert number 
below. 

2. Warranty Period for Fire-Tube Condensing Boilers: 
a. Heat Exchanger, Pressure Vessel and Condensation Collection 

Basin shall carry a 10-year limited warranty against defects in 
materials or workmanship. 

b. Heat exchangers/pressure vessel are warranted against thermal 
shock for the lifetime of the boiler.  

c. The burner shall carry a five (5) year limited warranty against 
defective material or workmanship from the date of shipment.  

d. All other components shall carry a one-year limited warranty from 
date of substantial completion. 
 

PART 2 - PRODUCTS 

2.01 CONSTRUCTION 

A. Retain this article for fire-tube condensing boilers. 

B. Description:  Boiler shall be natural gas fired, fully condensing, and fire tube 
design.  The boiler shall be factory-fabricated, factory-assembled, and factory-
tested, fire-tube condensing boiler with heat exchanger sealed pressure tight, 
built on a steel base; including insulated jacket; flue-gas vent; combustion-air 
intake connections; water supply, return, and condensate drain connections; 
and controls.  

C. Heat Exchanger:  The heat exchanger shall be constructed of a fully welded 
stainless steel heat exchanger with a non-metallic heat exchanger base.   

D. Pressure Vessel:  The pressure vessel shall be in accordance with ASME 
Section IV pressure vessel code.   

E. Burner:  Pre-mix combustion type, stainless steel and woven metal fiber outer 
covering to provide firing rate. 

F. Blower:  The boiler shall be equipped with a variable speed blower system 
capable of modulating the boiler firing rate. 

G. Gas Train:  The boiler shall be supplied with gas valve designed with negative 
pressure regulation and shall be capable a 10 to 1 turndown ratio. 

H. Ignition:  Spark ignition with 100 percent main-valve shutoff with electronic 
flame supervision. Boilers using a pilot for ignition and/or UV scanners for 
flame supervision shall be deemed unacceptable.  

I. Built-in circulator control. 



IANG – BUILDING A9 HVAC IMPROVEMENTS               
CAMP DODGE – JOHNSTON, IOWA                 

 BOILERS CONDENSING        
23 52 16 - 3 

J. Casing: 

1. Jacket:  Heavy gauge primed and painted steel jacket with snap-in 
closures. Jacket panels shall be fully removal; the front door and side 
panels shall not require tools for removal. The jacket shall be mounted 
on a steel base with a minimum thickness = ¼”.  

2. Control Compartment Enclosures:  NEMA 250, Type 1A. 
3. Insulation:  Minimum ½ inch thick, mineral fiber insulation surrounding 

the heat exchanger. 
4. Combustion-Air Connections:  Inlet and vent duct collars. 
5. Clearances: Boilers shall feature zero (0) clearance to combustibles. 

Boilers shall have the ability to be placed side by side in multiples with 
no clearance in between if necessary. Local codes should be 
considered.  

2.02 TRIM 

A. Safety Relief Valve: 

1. Size and Capacity:  50 PSIG.   
2. Description: Fully enclosed steel spring with adjustable pressure range 

and positive shutoff; factory set and sealed. 
 

B. Temperature Sensor: Flue Gas temperature, outlet water temperature and 
return water temperature.  

C. Combination pressure-temperature gauge. 

D. Drain Valves:  Minimum NPS 3/4 or nozzle size with hose-end connection. 

E. Condensate Trap:  Factory supplied condensate trap with condensate trip 
sensor. 

2.03 CONTROLS 

A. Boiler controls shall feature the following standard features: 

1. Screen display displaying status, modulation percentage, setpoints, and 
sensor data at a minimum on the home screen. Additional information 
such as history and parameters can be accessed via the touchscreen 
display without the need for navigation buttons.  

2. BMS integration with 0-10V DC input:  The Control shall allow an option 
to Enable and control set point temperature or control firing rate by 
sending the boiler a 0-10V input signal. 
 

B. Boiler operating controls shall include the following devices and features: 

1. Set-Point Adjust:  Set points shall be adjustable. 
2. Retain two subparagraphs below for steam boilers. 
3. Operating Pressure Control:  Factory wired and mounted to cycle burner. 
4. Retain one of three subparagraphs below for operating control 

sequences.  Retain one of first two subparagraphs for hot-water boilers; 
or third, for steam boilers. 
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5. Sequence of Operation:  Factory installed controller to modulate burner 
firing rate to maintain system water temperature in response to call for 
heat. 

6. Sequence of Operation:  Electric, factory-fabricated and factory-installed 
panel to control burner firing rate to reset supply-water temperature 
inversely with outside-air temperature.  At 10 deg F outside-air 
temperature, set supply-water temperature at 180 deg F; at 60 deg F 
outside-air temperature, set supply-water temperature at 140 deg F. 

 
C. Burner Operating Controls:  To maintain safe operating conditions, burner 

safety controls limit burner operation. 

1. High Temperature Limit:  Automatic and manual reset stops burner if 
operating conditions rise above maximum boiler design temperature.  
Limit switch to be manually reset on the control interface. 

2. Low-Water Cutoff Switch:  Electronic probe shall prevent burner 
operation on low water.  Cutoff switch shall be manually reset on the 
control interface. 

3. Blocked Inlet Safety Switch:  Manual-reset pressure switch field 
mounted on boiler combustion-air inlet. 

4. High and Low Gas Pressure Switches:  Pressure switches shall prevent 
burner operation on low or high gas pressure.  Pressure switches to be 
manually reset on the control interface. 

5. Low air pressure switch:  Pressure switches shall prevent burner 
operation on low air pressure.  Switch to be manually reset on the 
control interface. 

6. Audible Alarm:  Factory mounted on control panel with silence switch; 
shall sound alarm for any lockout conditions. 
 

D. Building Automation System Interface:  Factory installed Modbus and BACnet 
MSTP gateway interface to enable building automation system to monitor, 
control, and display boiler status and alarms. 

2.04 ELECTRICAL POWER 

A. Single-Point Field Power Connection:  Factory-installed and factory-wired 
switches, motor controllers, transformers, and other electrical devices 
necessary shall provide a single-point field power connection to boiler. 

2.05 VENTING 

A. Exhaust flue shall be Category IV approved stainless-steel sealed vent material 
recommended by the boiler manufacturer.  Boilers exhaust vent length must be 
able to extend to 100 equivalent feet. 

B. Combustion Air ductwork shall be PVC and as recommended by the boiler 
manufacturer. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Before boiler installation, examine roughing-in for concrete equipment bases, 
anchor-bolt sizes and locations, and piping and electrical connections to verify 
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actual locations, sizes, and other conditions affecting boiler performance, 
maintenance, and operations. 

1. Final boiler locations indicated on Drawings are approximate.  Determine 
exact locations before roughing-in of piping and electrical connections. 
 

B. Examine mechanical spaces for suitable conditions where boilers will be 
installed. 

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

3.02 BOILER INSTALLATION 

A. Retain one of three "Equipment Mounting" paragraphs below.  Coordinate with 
Drawings and Sections specifying vibration and seismic controls. 

B. Retain first "Equipment Mounting" Paragraph for equipment supported on cast-
in-place concrete equipment bases without vibration isolation devices. 

C. Install gas-fired boilers according to NFPA 54. 

D. Assemble and install boiler trim. 

E. Install electrical devices furnished with boiler but not specified to be factory 
mounted. 

F. Install control wiring to field-mounted electrical devices. 

3.03 CONNECTIONS 

A. Coordinate piping installations and specialty arrangements with schematics on 
Drawings and with requirements specified in piping systems.  If Drawings are 
explicit enough, these requirements may be reduced or omitted. 

B. Install piping adjacent to boiler to allow service and maintenance. 

C. Install piping from equipment drain connection to nearest floor drain.  Piping 
shall be at least full size of connection.  Provide an isolation valve if required. 

D. Connect gas piping to boiler gas-train inlet with union.  Piping shall be at least 
full size of equipment connection.  Provide a reducer if required. Gas regulator 
shall also be installed per IOM. Manufacturer shall offer a 2 and 5 psi gas 
regulator offering for each boiler model.  

E. Connect hot-water piping to supply and return boiler tappings with shutoff valve 
and union or flange at each connection. 

F. Install piping from safety relief valves to nearest floor drain. 

G. Boiler Venting: 

1. Install flue venting kit and combustion-air intake. 
2. Connect full size to boiler connections.   
 

3.04 FIELD QUALITY CONTROL 

A. Perform tests and inspections and prepare test reports. 



IANG – BUILDING A9 HVAC IMPROVEMENTS               
CAMP DODGE – JOHNSTON, IOWA                 

 BOILERS CONDENSING        
23 52 16 - 6 

1. Manufacturer's Field Service:  Engage a factory-authorized service 
representative to inspect components, assemblies, and equipment 
installations, including connections, and to assist in testing. 
 

B. Tests and Inspections: 

1. Perform installation and startup checks according to manufacturer's 
written instructions.  Complete startup form included with Boiler and 
return to Manufacturer as described in the instructions. 

2. Leak Test:  Hydrostatic test.  Repair leaks and retest until no leaks 
exist. 

3. Operational Test:  Start units to confirm proper motor rotation and unit 
operation.  Adjust air-fuel ratio and combustion. 

4. Test and adjust controls and safeties.  Replace damaged and 
malfunctioning controls and equipment. 

5. Check and adjust initial operating set points and high- and low-limit 
safety set points of fuel supply, water level and water temperature. 

6. Set field-adjustable switches and circuit-breaker trip ranges as 
indicated. 
 

C. Occupancy Adjustments:  When requested within 12 months of date of 
Substantial Completion, provide on-site assistance in adjusting system to suit 
actual occupied conditions.  Provide up to two visits to Project during other 
than normal occupancy hours for this purpose. 

D. Performance Tests: 

1. Engage a factory-authorized service representative to inspect 
component assemblies and equipment installations, including 
connections, and to conduct performance testing. 

2. Boilers shall comply with performance requirements indicated, as 
determined by field performance tests.  Adjust, modify, or replace 
equipment to comply. 

3. Perform field performance tests to determine capacity and efficiency of 
boilers. 

4. Repeat tests until results comply with requirements indicated. 
5. Provide analysis equipment required to determine performance. 
6. Provide temporary equipment and system modifications necessary to 

dissipate the heat produced during tests if building systems are not 
adequate. 

7. Notify Architect in advance of test dates. 
8. Perform a combustion analysis after installation and adjust gas valve 

per the Installation and Operations manual and note in startup report. 
 

3.05 DEMONSTRATION 

A. Engage a factory representative or a factory-authorized service representative 
for boiler startup and to train Owner's maintenance personnel to adjust, 
operate, and maintain boilers.  Refer to Division 01 Section "Demonstration 
and Training." 
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END OF SECTION 
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SECTION 23 64 23  
AIR-COOLED SCROLL WATER CHILLERS 

 
PART 1 - GENERAL 

1.01 SUMMARY 

A. Section includes design, performance criteria, refrigerants, controls, and 
installation requirements for air-cooled rotary scroll packaged chillers. 

1.02 REFERENCES 

A. AHRI 550/590 - Standard for Water Chilling Packages using the Vapor 

Compression Cycle 

B. AHRI 370 - Sound Rating of Large Outdoor Refrigerating and Air-

Conditioning Equipment 

C. ASHRAE 15 - Safety Code for Mechanical Refrigeration 

D. ASHRAE 90.1 - Energy Efficient Design of New Buildings 

E. UL 60335-2-40 - Standard for HVAC equipment for safety requirements 

F. ASTM B117 - Standard Method of Salt Spray (Fog) Testing 

G. ASTM A123 - Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel 

Products 

H. ASTM A525 - Zinc (Hot-Dip Galvanized) Coatings on Sheet Steel 

Products 

I. ASTM D1654 - Evaluation of Painted or Coated Specimens, Subjected to 

Corrosive Environments 

J. ANSI/AFBMA 9-1978 - Load Ratings and Fatigue Life for Ball Bearings. 

K. ISO 9001 

L. California Administrative Code - Title 24 

M. UL Listed ETL-2019 

N. UL/CUL 

1.03 SUBMITTALS 

A. Submit dimensional plan and elevation view drawings, weights and 
loadings, required clearances, location and size of all field connections, 
electrical requirements and wiring diagrams. 

B. Submit product data indicating rated capacities, accessories and any 
special data. 
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C. Submit manufacturer's installation instructions. 

D. Submit manufacturer’s start-up report. 

1.04 REGULATORY REQUIREMENTS 

A. Comply with codes and standards specified. 

B. Chiller must be built in an ISO 9001 classified facility. 

1.05 DELIVERY, HANDLING AND STORAGE 

A. Comply with manufacturer's installation instructions for rigging, unloading, 
and transporting chillers. 

B. Chiller shall be capable of withstanding -40⁰F (-40⁰C) to 158⁰F (70⁰C) 
storage temperatures for an indefinite period of time. 

1.06 WARRANTY 

A. Furnish a five-year manufacturer’s warranty to include coverage for 
complete assembly including labor and materials. 

PART 2 - PRODUCTS 

2.01 CHILLER DESCRIPTION 

A. The contractor shall furnish and install air-cooled water chiller with scroll 
compressors.  The chillers shall be installed in accordance with this 
specification and perform at the specified conditions as scheduled. 

2.02 COMPRESSORS 

A. Construct chiller using fully hermetic scroll type compressors. Refrigerant 
shall have a GWP of less than 600. 

B. Provide direct drive motor cooled by suction gas with only three major 
moving parts and a completely enclosed compression chamber that leads 
to increased efficiency. 

C. Each compressor shall have overload protection internal to the 
compressor. 

D. Each compressor shall include: centrifugal oil pump, oil level sight glass 
and oil charging valve. 

E. Each compressor will have crankcase heaters installed and properly 
sized to minimize the amount of liquid refrigerant present in the oil sump 
during off cycles. 

2.03 EVAPORATOR 

A. The evaporator shall be a high efficiency, brazed plate-to-plate type heat 
exchanger consisting of parallel plates.  Braze plates shall be stainless 
steel with copper braze material. 

B. The water side working pressure shall be rated at 150 psig and tested at 
1.5 times maximum allowable water side working pressure. 
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C. The refrigerant side working pressure shall be rated at 460 psig and 
tested at 1.1 maximum allowable refrigerant side working pressure. 

D. Insulate the evaporator with a minimum of 0.75 inch (K=0.28) UV rated 
insulation.  If the insulation is field installed, the additional money to cover 
material and installation costs in the field should be included in the bid. 

E. Evaporator heaters shall be factory installed and shall protect chiller down 
to -20⁰F (-29⁰C).  

F. Provide water drain connection, vent and fittings. Factory installed leaving 
water temperature control and low temperature cutout sensors. 

G. Water connections shall be grooved pipe.   

H. Proof of flow shall be provided by the equipment manufacturer, 
mechanically installed and electrically wired, at the factory of origin. 

I. Factory installed cleanable strainer. 

2.04 CONDENSER 

A. The condenser coils shall consist of copper tubes mechanically bonded 
into plate-type aluminum fins. Provide an integral sub-cooling circuit. 

B. The condensing coil shall be designed for at least 450 psig (working 
pressure in accordance with ASME Section VIII. 

C. Provide a louvered coil guard. 

2.05 FANS 

A. Low sound fans shall by dynamically balanced and direct driven. 

B. All condenser fan TEAO motors have permanently lubricated ball 
bearings and external overload protection. 

2.06 ENCLOSURES/CHILLER CONSTRUCTION 

A. Units shall be constructed of a galvanized steel frame with galvanized 
steel panels and access doors. 

B. Chiller panels, base rails and control panels shall be finished with a 
baked on powder paint.  Control panel doors shall have door stays. 

C. Mount starters and Terminal Blocks in a UL rated weatherproof panel 
provided with full opening access doors. Starter shall be a lockable, 
through-the-door type with an operating handle and clearly visible from 
outside of chiller indicating if power is on or off. 

D. The coating or paint system shall withstand 500 hours in a salt-spray fog 
test in accordance with ASTM B117. 

2.07 CHILLER MOUNTED STARTER 

A. The starter shall be across-the-line configuration, factory-mounted and 
fully pre-wired to the compressor motor(s) and control panel. 
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B. Unit shall have a single point power connection. 

C. A control power transformer shall be factory-installed and factory-wired to 
provide unit control power. 

D. Control panel shall be dead front construction for enhanced service 
technician safety 

E. Unit wiring shall run in liquid-tight conduit. 

F. Power line connection type shall be standard with a terminal block. 

2.08 REFRIGERANT CIRCUIT 

A. All chillers shall have 1 or 2 refrigeration circuits, each with two or three 
(manifolded) compressor on each circuit. 

B. Provide for refrigerant circuit: 

1. Liquid line shutoff valve 
2. Discharge service valve 
3. Filter 
4. Liquid line sight glass. 
5. Electronic expansion valve sized for maximum operating pressure 
6. Charging valve. 

 
C. Full operating charge of refrigerant and oil. 

2.09 CONTROLS 

A. Factory-mounted to the control panel door, the operator interface has a 
LCD touch-screen display 

B. Display shall consist of a menu driven interface with easy touch screen 
navigation to organized sub-system reports for compressor, evaporator, 
and motor information as well as associated diagnostics. 

C. The chiller control panel shall provide password protection of all set-
points 

D. Chilled water temperature control shall be microprocessor-based, 
proportional and integral controller to show water and refrigerant 
temperature, refrigerant pressure, and diagnostics.  This microprocessor-
based controller is to be supplied with each chiller by the chiller 
manufacturer. 

E. The front of the chiller control panel shall display the following in clear 
language, without the use of codes, look-up tables, or gauges: 

1. Run time. 
2. Number of starts. 
3. Current chiller operating mode. 
4. Chilled water set point and set point source. 
5. Electrical current limit set point and set point source. 
6. Entering and leaving evaporator water temperatures. 
7. Saturated evaporator and condenser refrigerant temperatures. 
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8. Evaporator and condenser refrigerant pressure. 
9. Differential oil pressure. 
10. Phase reversal/unbalance/single phasing and over/under voltage 

protection. 
11. Low chilled water temperature protection. 
12. High and low refrigerant pressure protection. 
13. Load limit thermostat to limit compressor loading on high return 

water temperature. 
14. Condenser fan sequencing to automatically cycle fans in response 

to load, expansion valve pressure, condenser pressure, and 
differential pressure to optimize chiller efficiency. 

15. Display diagnostics. 
16. Compressors:  Status (on/off), %RLA, anti-short cycle timer, and 

automatic compressor lead-lag. 
 

F. On chiller, mount weatherproof control panel, containing starters, power 
and control wiring, factory wired with terminal block power connection.  
Provide primary and secondary fused control power transformer. 

G. The chiller controller shall utilize a microprocessor that will automatically 
take action to prevent chiller shutdown due to abnormal operating 
conditions associated with:  evaporator refrigerant temperature, high 
condensing pressure and motor current overload. 

H. Provide the following safety controls with indicating lights or diagnostic 
readouts. 

1. Low chilled water temperature protection. 
2. High refrigerant pressure. 
3. Loss of chilled water flow. 
4. Contact for remote emergency shutdown. 
5. Motor current overload. 
6. Phase reversal/unbalance/single phasing. 
7. Over/under voltage. 
8. Failure of water temperature sensor used by controller. 
9. Compressor status (on or off). 

 
I. Provide the following operating controls: 

1. A variable method to control capacity in order to maintain leaving 
chilled water temperature based on PI algorithms. Five minute 
solid state anti-recycle timer to prevent compressor from short 
cycling. Compressor minimum stop-to-start time limit shall be 2 
minutes.  If a greater than 5 minute start-to-start, or greater than 2 
minute stop-to-start timer is included, hot gas bypass shall be 
provided to insure accurate chilled water temperature control in 
light load applications. 

2. Chilled water pump output relay that closes when the chiller is 
given a signal to start. 

3. Load limit thermostat to limit compressor loading on high return 
water temperature to prevent nuisance trip outs. 
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4. High ambient unloader pressure controller that unloads 
compressors to keep head pressure under control and help 
prevent high pressure nuisance trip outs on days when outside 
ambient is above design. 

5. Compressor current sensing unloader chiller that unloads 
compressors to help prevent current overload nuisance trip outs. 

6. Low ambient lockout control with adjustable setpoint. 
7. Condenser fan sequencing which adjusts the speed of all fans 

automatically in response to ambient, condensing pressure and 
expansion valve pressure differential thereby optimizing chiller 
efficiency. 
 

J. Provide user interface on the front of the panel.  If display is on the inside 
of the panel, then a control display access door shall be provided to allow 
access to the display without removal of panels.  Provide user interface 
with a minimum of the following features: 

1. Leaving chilled water setpoint adjustment from LCD input 
2. Entering and leaving chilled water temperature output 
3. Pressure output of condenser 
4. Pressure output of evaporator 
5. Ambient temperature output 
6. Voltage output 
7. Current limit setpoint adjustment from LCD input. 

 
K. The chiller control panel shall provide leaving chilled water temperature 

reset based upon return water temperature. 

L. Digital Communications to BAS system shall consist of a BACnet MS/TP 
interface via a single twisted pair wiring. 

M. The controller shall be capable of controlling chiller in variable 
applications. At flow rate changes of 10% or less per minute, controller 
shall maintain leaving temperature control of +/-2degF). At flow rate 
changes of up to 30% or less per minutes, chiller shall stay online. 

2.10 SOUND 

A. Acoustics: Manufacturer must provide both sound power and sound 
pressure data in decibels. Sound pressure data per AHRI 370 must be  

2.11 ACCESSORIES 

A. Chiller shall have full architectural louvers panels. 

B. Chiller shall ship with elastomeric isolators  

2.12 CHILLER OPERATION 

A. Chiller shall be able to start and operate in ambient conditions from 0⁰F (-
18⁰C) to 125⁰F (52⁰F).  Wide ambient operation is accomplished with 
factory installed and tested protection.  If field installed wide ambient 
solution is used, this shall be purchased and installed at contractor 
expense. 
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B. Chiller shall be capable of low temperature process operation with a 
leaving solution temperature less than 40⁰F (4⁰C). 

C. Chiller shall be capable of starting up with 95⁰F (35⁰C) entering fluid 
temperature to the evaporator. Maximum water temperature that can be 
circulated with the Chiller not operating is 125⁰F (52⁰C) 

D. Chiller shall provide evaporator freeze protection and low limit control to 
avoid low evaporator refrigerant temperature trip-outs during critical 
periods of chiller operation. Whenever this control is in effect, the 
controller shall indicate that the chiller is in adaptive mode. If the condition 
exists for more than 30 seconds, a limit warning alarm relay shall 
energize. 

E. Rapid Restart™ after power restoration.  The Chiller shall be capable of 
starting in 85 seconds after power restoration and be able to attain 80% 
load in less than 150 seconds after power restoration. 

F. Chiller shall be able to operate with a 2 minute loop time for comfort 
cooling applications.  

PART 3 - EXECUTION 

3.01 INSTALLATION 

A. Install in accordance with manufacturer's requirements. 

1. Level the chiller using the base rail as a reference. The chiller 
must be level within 1/2" in over the entire length and width. Use 
shims as necessary to level the chiller. 

 
3.02 SERVICE AND START-UP 

A. Startup - Provide all labor and materials to perform startup.  Startup shall 
be performed by a factory-trained technician from the original equipment 
manufacturer (OEM).  Technician shall confirm that equipment has been 
correctly installed and passes specification checklist prior to equipment 
becoming operational and covered under OEM warranty.  This shall be 
done in strict accordance with manufacturer's specifications and 
requirements.  Third-party service agencies are not permitted. 

B. A start-up log shall be furnished by the factory approved start-up 
technician to document the chiller's start-up date and shall be signed by 
the owner or his authorized representative prior to commissioning the 
chillers. 

END OF SECTION 
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SECTION 26 05 19 
LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

 
 

PART 1 - GENERAL 

1.01 SCOPE 

A. The work under this section includes furnishing and installing required 
wiring and cabling systems including pulling, terminating and splicing. 
Included are the following topics: 

1.02 REFERENCES 

A. SPS 316- Electrical 

1.03 SUBMITTALS 

A. Submit product data: Provide for each cable assembly type. 

B. Submit factory test reports: Indicate procedures and values obtained. 

C. Submit shop drawings for modular wiring system including layout of 
distribution devices, branch circuit conduit and cables, circuiting 
arrangement, and outlet devices. 

D. Submit manufacturer's installation instructions. Indicate application 
conditions and limitations of use stipulated by product testing agency 
specified under Regulatory Requirements. 

1.04 PROJECT CONDITIONS 

A. Verify that field measurements are as shown on Drawings. 

B. Conductor sizes are based on copper. 

C. Wire and cable routing shown on Drawings is approximate unless 
dimensioned.  Route wire and cable as required for project conditions. 

D. Where wire and cable routing is not shown, and destination only is 
indicated, determine exact routing and lengths required. 

PART 2 - PRODUCTS 

2.01 GENERAL 

A. All wire shall be new, delivered to the site in unbroken cartons and 
shall be less than one year old out of manufacturer's stock. 

B. All conductors shall be copper. All ground conductors shall be copper. 

C. Insulation shall have a 600 volt rating. 

D. All conductors shall be stranded. 
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2.02 BUILDING WIRE 

A. Description: Single conductor insulated wire 90 degree C. 

B. Insulation: Type THHN/THWN-2, XHHW-2 insulation. 

2.03 VARIABLE FREQUENCY DRIVE (VFD) WIRE 

A. All power wiring from the VFD output to the motor shall be type 
XHHW-2 insulation, single conductor wire. 

2.04 ABOVEGROUND WIRE FOR EXTERIOR WORK 

A. Description: Single conductor insulated wire, 90 degree C. 

B. Insulation: Type XHHW-2 insulation. 

2.05 WIRING CONNECTORS 

A. Split Bolt Connectors: Not acceptable. 

B. Solderless Pressure Connectors: High copper alloy terminal.  May be 
used only for cable termination to equipment terminals.  Not approved 
for splicing. 

C. Twist Type Wire Connectors: Solderless twist type spring connector 
(wire-nut) with insulating cover for copper wire splices and taps.  Use 
for conductor sizes 10 AWG and smaller. The manufacturer’s wire fill 
capacity must be followed. Use Silicone filled twist type spring 
connectors in all wet location areas. 

D. All wire connectors used in underground or exterior pull boxes or hand 
holes shall be gel filled twist connectors or a connector designed for 
damp and wet locations. Gel filled twist type connectors can be used 
for copper conductor sizes 6 AWG and smaller for site lighting 
applications. The manufacturer’s wire fill capacity must be followed. 

E. Mechanical Connectors: Bolted type tin-plated; high conductivity 
copper alloy; spacer between conductors; beveled cable entrances. 

F. Compression (crimp) Connectors: Long barrel; seamless, tin-plated 
electrolytic copper tubing; internally beveled barrel ends.  Connector 
shall be clearly marked with the wire size and type and proper number 
and location of crimps. Connector must be installed with a crimper tool 
listed for use with the manufacturer and type of compression 
connector. 

G. Insulation Piercing Connectors: Molded insulated body, copper teeth, 
wrench tightened, UL 486B Listed. May be used only for connection of 
a tap conductor in run and tap type applications when main conductor 
is 8 AWG and larger. 
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PART 3 - EXECUTION 

3.01 GENERAL WIRING METHODS 

A. All wire and cable shall be installed in conduit. 

B. Do not use wire smaller than 12 AWG for power and lighting circuits. 

C. All phase, neutral and ground conductors shall be sized to prevent 
excessive voltage drop at rated circuit ampacity.  As a minimum use 
10 AWG conductors for 20 ampere, 120 volt branch circuit home runs 
longer than 100 feet (30 m), and for 20 ampere, 277 volt branch circuit 
home runs longer than 200 feet (61 m).  

D. Ground conductor size shall be increased per NEC 250.122(B) when 
phase and phase/neutral conductors are increased in size. 

E. Make conductor lengths for parallel conductors equal. 

F. Splice only in junction or outlet boxes. 

G. Identify ALL low voltage wire, 600V and lower. 

H. Neatly train and lace wiring inside boxes, equipment, and panelboards. 
 

3.02 WIRING INSTALLATION IN RACEWAYS 

A. Pull all conductors into a raceway at the same time.  Use Listed water 
or silicone based wire pulling lubricant for pulling 4 AWG and larger 
wires and for other conditions when necessary. Wax based lubricants 
are not allowed. Pulling lubricant is not required for low friction type 
products where the cable manufacturer recommends that cables be 
pulled without lube. 

B. Install wire in raceway after interior of building has been physically 
protected from the weather and all mechanical work likely to injure 
conductors has been completed. 

C. Completely and thoroughly swab raceway system before installing 
conductors. 

D. Place all conductors of a given circuit (this includes phase wires, 
neutral (if any), and ground conductor) in the same raceway.  If parallel 
phase and/or neutral wires are used, then place an equal number of 
phase and neutral conductors in same raceway or cable. 

E. Manufacturers maximum pulling tensions shall be not be exceeded 
and individual pulls shall not exceed 270 degrees. 

F. VFD Installations: Install VFD input wiring and output wiring in 
separate conduit systems. Do not mix VFD input power and output 
power, or control wiring in a common raceway. 

G. In high ambient spaces, mechanical rooms, utility rooms and exterior 
exposed conduit, 90 degree C, XHHW-2 conductors shall be utilized. 
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3.03 WIRING CONNECTIONS AND TERMINATIONS 

A. Splice only in accessible junction boxes. 

B. Wire splices and taps shall be made firm, and adequate to carry the 
full current rating of the respective wire without soldering and without 
perceptible temperature rise. 

C. All splices shall be so made that they have an electrical resistance not 
in excess of two feet (600 mm) of the conductor. 

D. Use solderless twist type spring connectors (wire nuts) with insulating 
covers for copper wire splices and taps, 10 AWG and smaller or 
toolless type actuation connectors (push-in) with spacers for copper 
wire splices and taps, 12 AWG and smaller.  Use mechanical or 
compression connectors for wire splices and taps, 8 AWG and larger.  
Tape uninsulated conductors and connectors with electrical tape to 
150 percent of the insulation value of the wiring. 

E. Thoroughly clean wires before installing lugs and connectors. 

F. At all splices and terminations, leave tails long enough to cut splice out 
and completely re-splice. 

3.04 FIELD QUALITY CONTROL 

A. Field inspection and testing will be performed under provisions of 
Section 26 05 04. 

B. Additional testing as follows shall be performed if aluminum 
conductors are used: 

C. Feeders terminated with aluminum conductors shall be tested with a 
thermal imager and recorded. 

D. Conductors shall be closely checked for loose or poor connections, 
and for signs of overheating or corrosion. 

E. Test procedures shall meet NETA guidelines. 

F. Test results and report shall be provided to the engineer and included 
in O&M manual under AL conductors/ tests. 

G. Contractor shall correct all deficiencies reported in the test report. 

3.05 WIRE COLOR 

A. General: 

1. Solid colored insulation is required for all THHN/THWN-2 
wire. For other wire types use colored wire or identify wire 
with colored tape at all terminals, splices and boxes.  Wire 
shall be colored as indicated below. 

2. In existing facilities, use existing color scheme. 
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3. Neutral Conductors: White for 120/208V and 120/240V 
systems, Gray for 277/480V systems.  Where there are 
two or more neutrals in one conduit, each shall be 
individually identified with a different stripe. 

4. Branch Circuit Conductors: Three or four wire home runs 
shall have each phase uniquely color coded. 

5. Feeder Circuit Conductors: Each phase shall be uniquely 
color coded. 

6. Ground Conductors: Green colored insulation for 
THHN/THWN-2 wire.  For other wire types use green 
colored wire or identify wire with green tape at both ends 
and at all access points, such as panelboards, motor 
starters, disconnects and junction boxes. When isolated 
grounds are required, contractor shall provide green with 
yellow tracer. 
 

3.06 BRANCH CIRCUITS 

A. The use of single-phase, multi-wire branch circuits with a common 
neutral is not permitted.  All single-phase branch circuits shall be 
furnished and installed with an individual accompanying neutral, sized 
the same as the phase conductors. 

 
END OF SECTION 
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SECTION 26 29 00 
LOW-VOLTAGE CONTROLLERS 

 
PART 1 - GENERAL 

1.01 SCOPE 

A. The work under this section includes Low-Voltage Controllers (starters) for 
motors: Magnetic motor starters, combination magnetic motor starters, and/or 
motor control centers. Included are the following topics: 

1.02 REFERENCES 

A. ANSI/NEMA ICS 6 – Industrial Control and Systems: Enclosures. 

B. ANSI/UL 248-8 – Low-Voltage Fuses – Part 8: Class J Fuses. 

C. NEMA AB 1 – Molded-case Circuit Breakers, Molded Case Switches, and 
Circuit-breaker Enclosures. 

D. NEMA ICS 2 – Industrial Control and Systems Controllers, Contactors, and 
Overload Relays Rated 600 Volts. 

E. NEMA ICS 18 – Motor Control Centers. 

F. NEMA KS 1 – Enclosed and Miscellaneous Distribution Equipment Switches. 

G. NEMA PB 1 – Panelboards. 

H. NEMA PB 1.1 – General Instructions for Proper Installation, Operation, and 
Maintenance of Panelboards Rated 600 Volts or Less. 

 
1.03 SUBMITTALS 

A. Indicate on shop drawings, front and side views of motor control center 
enclosures with overall dimensions. Include conduit entrance locations and 
requirements; nameplate legends; size and number of bus bars per phase, 
neutral and ground; electrical characteristics including voltage, frame size and 
trip ratings, withstand ratings, and time-current curves of all equipment and 
components. 

B. Provide product data on motor starters and combination motor starters, relays, 
pilot devices, and switching and overcurrent protective devices. 

 
1.04 OPERATION AND MAINTENANCE DATA 

A. All operations and maintenance data shall comply with the submission and 
content requirements specified under section GENERAL REQUIREMENTS. 

 
1.05 COORDINATION WITH OTHER TRADES 

A. Motors: In general, all electric motors required for this installation will be 
supplied with equipment, apparatus and/or appliances covered under other 
sections of the specifications. 
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B. Wiring Connections: 

1. Furnish branch circuits for all motors to the starting equipment and 
then to the motors, complete with all control wiring for automatic 
and remote control where required or noted. Conduits to motors 
shall terminate in the conduit fittings on the motors, the final 
connection being made with flexible, PVC-coated metal conduit. 

2. Provide all necessary labor and material to completely connect all 
electrical motors and controls (where required) in connection with 
the building utility equipment, including fans, pumps, overhead 
door operators, etc. 

3. All conduits and wiring required for control work from the holding 
coil circuit of the starter, including the furnishing and installation of 
control devices such as auxiliary contacts, control relays, time 
delay relays, pilot lights, selector switches, alternators, etc., shall 
be provided and installed by other trades unless otherwise 
indicated. 

 
C. Power Branch Circuits: 

1. Wire sizes for branch circuits not specifically called for on 
drawings or in specifications shall be based on 125 percent of the 
full load current of the motor unless the voltage drop of motor 
branch circuits exceeds 1-1/2 percent from the distribution panel 
to the motor; in which case, voltage drop shall govern wire sizes. 
A power factor of 80 percent shall be used for motors in such 
calculations. 

1.06 DELIVERY, STORAGE, AND HANDLING 

A. Store in a clean, dry space. Maintain factory wrapping or provide an additional 
heavy canvas or heavy plastic cover to protect units from dirt, water, 
construction debris, and traffic. 

B. Handle in accordance with manufacturer's written instructions. Lift only with 
lugs provided for the purpose. Handle carefully to avoid damage to 
components, enclosure, and finish. 

PART 2 - PRODUCTS 

2.01 MANUAL MOTOR STARTERS 

A. Three-phase Manual Motor Starter: NEMA ICS 2; size as shown on 
Drawings. AC general-purpose Class A manually operated full-voltage 
controller for induction motors rated in horsepower, with overload protection, 
red pilot light and toggle operator. 

B. Enclosure: NEMA Type 1, or as indicated on the drawings. 

C. Provide manufacturer’s equipment grounding kit in all starter enclosures. 
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2.02 MAGNETIC MOTOR STARTERS 

A. Magnetic Motor Starters: NEMA ICS 2; AC general-purpose Class A magnetic 
controller for induction motors rated in horsepower; size 0 minimum. 

B. Full Voltage Starting: Non-reversing type. 

C. Size: NEMA ICS 2; size as shown on Drawings, size 0 minimum. 

D. Coil Operating Voltage: 120 volts, 60 Hz. 

E. Overload Protection:  The overload shall be solid-state, self-powered, provide 
phase loss and phase unbalance protection, have a permanent tamper guard, 
and be ambient insensitive. The overload shall have a mechanical test 
function. 

F. Enclosure: NEMA Type 1, or as indicated on the drawings. 

G. Provide manufacturer’s equipment ground kit in all starter enclosures. 

H. Auxiliary Contacts: NEMA ICS 2, two (2) field convertible contacts in addition 
to seal-in contact. 

I. Selector Switches: NEMA ICS 2, HAND-OFF-AUTO in front cover. 

J. Indicating Lights: NEMA ICS 2; red “RUN” LED Push-to-test type in front 
cover. 

K. Control Power Transformers: Each magnetic starter shall have a fused 
primary and a fused 120Vsecondary control transformer, sized for the load, 50 
VA minimum. Additionally, the X2 terminal of the control transformer shall be 
grounded. 

L. Combination Motor Starters: Combine motor starters with fusible switch 
disconnect in common enclosure.  

2.03 CONTROLLER OVERCURRENT PROTECTION AND DISCONNECTING 
MEANS 

A. For Three-Phase Motors: Fusible Switch Assemblies: NEMA KS 1; 
quick-make, quick-break, load interrupter enclosed knife switch with externally 
operable handle. Provide interlock to prevent opening front cover with switch 
in ON position. Handle lockable in OFF position. Fuse Clips: Designed to 
accommodate Class J fuses. 

2.04 FUSES 

A. Fuses 600 Amperes and Less: Dual element, time delay, 600 volt, UL Class J. 
Interrupting Rating: 200,000 rms amperes. 

PART 3 - EXECUTION 

3.01 INSTALLATION 

A. Install motor control equipment in accordance with manufacturer's 
instructions. 
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B. Set overload protection in motor starters to match installed motor 
characteristics. 

C. Motor Data: Provide neatly typed label inside each motor starter enclosure 
door identifying motor served, nameplate horsepower, full load amperes, code 
letter, service factor, and voltage/phase rating. 

END OF SECTION 
 


