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SECTION 011000 - SUMMARY

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY
A. Section Includes:

Project information.

Work covered by Contract Documents.
Phased construction.

Work by Owner.

Work under separate contracts.

Future work.

Purchase contracts.

Owner-furnished products.

9. Contractor-furnished, Owner-installed products.
10.  Access to site.

11.  Coordination with occupants.

12.  Work restrictions.

13.  Specification and Drawing conventions.
14.  Miscellaneous provisions.

PN RO =

B.  Related Requirements:

L. Section 015000 "Temporary Facilities and Controls" for limitations and procedures
governing temporary use of Owner's facilities.
1.3 PROJECT INFORMATION
A.  Project Identification: Beaverton Prototype Elementary School.
1. Project Location: 11350 SW Denney Rd. Beaverton, OR 97008.
B.  Owner: Beaverton School District
Owner's Representative: Eric Bolken

Construction Project Manager
Facilities Development Department

SUMMARY . 011000 - 1

Copyright © 2021 by the American Institute of Architects. Waming: This ATA MasterSpec based document is protected by U.S. Copyright Law and Intemational
Treaties. A valid, current MasterSpec license 1s required for editing or use of this document.



VOSE ES ADDITION 74-21102-00
BEAVERTON SCHOOL DISTRICT 26 FEBRUARY 2021
BEAVERTON, OREGON 100% CD

1.4

1.5

1.6

1.7

16550 SW Merlo Road
Beaverton, OR 97003
(503) 356-4364
Architect: DLR Group

Web-Based Project Software: Project software administered by Owner will be used for purposes
of managing communication and documents during the construction stage.

1. See Beaverton School District standards for requirements for using web-based Project
software.

WORK COVERED BY CONTRACT DOCUMENTS

The Work of Project is defined by the Contract Documents and consists of the following:

1. 4,650 SF Renovation and 5,200 SF Addition to existing elementary school to be
constructed of Type IIB fully sprinklered construction and other Work indicated in the
Contract Documents.

Type of Contract:

1. Project will be constructed under a single prime contract (per AIA documents A101-2007
and A201-2007).

WORK BY OWNER

General: Cooperate fully with Owner so work may be carried out smoothly, without interfering

with or delaying work under this Contract or work by Owner. Coordinate the Work of this

Contract with work performed by Owner.

OWNER-FURNISHED PRODUCTS

Owner will furnish products indicated. The Work includes receiving, unloading, handling,

storing, protecting, and installing Owner-furnished products and making building services

connections.

Owner-Furnished Products:

1. As noted in Owner Furnished Material and Equipment Schedule in drawing set.

ACCESS TO SITE

General: Contractor shall have access to the Project site during the construction period
according to ATA201 3.13.

SUMMARY . 011000 -2
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1.8 WORK RESTRICTIONS

A.  Work Restrictions, General: Comply with restrictions on construction operations.

1. Comply with limitations on use of public streets and with other requirements of
authorities having jurisdiction.

B.  Existing Utility Interruptions: Do not interrupt utilities serving facilities occupied by Owner or
others unless permitted under the following conditions and then only after providing temporary
utility services according to requirements indicated:

1. Notify Owner not less than two days in advance of proposed utility interruptions.

2. Obtain Owner's written permission before proceeding with utility interruptions.

C.  Restricted Substances: Use of tobacco products and other controlled substances on Project site
is not permitted.

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

E. Employee Screening: Comply with Owner's requirements for screening of Contractor personnel
working on Project site.

1. Maintain list of approved screened personnel with Owner's representative.

2. Badging to be provided by contractor.

1.9 SPECIFICATION AND DRAWING CONVENTIONS

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

1. Imperative mood and streamlined language are generally used in the Specifications. The
words "shall," "shall be," or "shall comply with," depending on the context, are implied
where a colon () is used within a sentence or phrase.

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

B.  Division 01 General Requirements: Requirements of Sections in Division 01 apply to the Work
of all Sections in the Specifications.

C. Drawing Coordination: Requirements for materials and products identified on Drawings are
described in detail in the Specifications. One or more of the following are used on Drawings to
identify materials and products:

1. Terminology: Materials and products are identified by the typical generic terms used in
the individual Specifications Sections.

SUMMARY . 011000 - 3
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2. Abbreviations: Materials and products are identified by abbreviations published as part of
the U.S. National CAD Standard and scheduled on Drawings.
PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

END OF SECTION 011000

SUMMARY . 011000 - 4
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SECTION 012300 - ALTERNATES

PART 1 - GENERAL

1.1
A.
B.
1.2
A.
B.
1.3
A.
1.
2.
B.
1.
2.
C.
1.
2.
ALTERNATES

SECTION INCLUDES

Description of Alternates.

Procedures for pricing Alternates.

ACCEPTANCE OF ALTERNATES

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

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

SCHEDULE OF ALTERNATES

Alternate No. 1, Restrooms and Sinks in G102 an G104

Base Bid: Provide casework in rooms G102 and G104 without plumbing and associated
casework and fixtures. Provide wide hallway at G100 with wall, floor, and ceiling finishes
to match rest of G100. See Drawings.

Additive Alternate: Provide sink and associated plumbing, casework, and additional
countertop length in rooms G102 and G104 per drawings. Provide restrooms G101 and
G103 per drawings.

Alternate No. 2, Sinks in G106, G107, and G108

Base Bid: Provide casework in rooms G106, G107, and G108 without plumbing or
associated casework and fixtures. See Drawings.

Additive Alternate: Provide sink and associated plumbing, casework, and additional
countertop length in rooms G106, G107 and G108 per drawings.

Alternate No. 3, Operable Wall

Base Bid: Provide typical S6b wall with two outlets on library side between rooms G110
and G114.

Additive Alternate: Provide operable wall with marker board on library side between
rooms G110 and G114 per drawings.

012300 - 1
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PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

END OF SECTION 012300

ALTERNATES . 012300 -2
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SECTION 012500 - SUBSTITUTION PROCEDURES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A.  Section includes administrative and procedural requirements for substitutions.
B.  Related Requirements:

1. Section 012300 "Alternates" for products selected under an alternate.

2. Section 016000 "Product Requirements" for requirements for submitting comparable
product submittals for products by listed manufacturers.

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

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 that are not required in
order to meet other Project requirements but may offer advantage to Contractor.

1.4 ACTION SUBMITTALS
A.  Substitution Requests: Refer to AIA Document A201 in the Supplementary Conditions for
consideration of requests received after Contract award. Submit three copies of each request for
consideration. Identify 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.
SUBSTITUTION PROCEDURES 012500 - 1
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b.

o

= ®@mo

—

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.

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.

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

Samples, where applicable or requested.

Certificates and qualification data, where applicable or requested.

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

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

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

Detailed comparison of Contractor's construction schedule using proposed
substitutions with products specified for the Work, including effect on the overall
Contract Time. If specified product or method of construction cannot be provided
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.

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

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 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.
SUBSTITUTION PROCEDURES 012500 - 2
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1.5 QUALITY ASSURANCE

A.  Compatibility of Substitutions: Investigate and document compatibility of proposed substitution

1.6

1.7

with related products and materials. Engage a qualified testing agency to perform compatibility
tests recommended by manufacturers.

PROCEDURES

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

SUBSTITUTIONS

Substitutions for Cause: Submit requests for substitution immediately on discovery of need for
change, but not later than 15 days prior to time required for preparation and review of related
submittals.

1. Conditions: 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 is consistent with the Contract Documents and will produce
indicated results.

b. Substitution request is fully documented and properly submitted.

Requested substitution will not adversely affect Contractor's construction schedule.

Requested substitution has received necessary approvals of authorities having

jurisdiction.

Requested substitution is compatible with other portions of the Work.

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

Requested substitution provides specified warranty.

If requested substitution involves more than one contractor, requested substitution

has been coordinated with other portions of the Work, is uniform and consistent, is

compatible with other products, and is acceptable to all contractors involved.

/o

S o

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

END OF SECTION 012500

SUBSTITUTION PROCEDURES 012500 -3
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SECTION 012600 - CONTRACT MODIFICATION PROCEDURES

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

RELATED DOCUMENTS

Drawings and general provisions of the Contract (AIA 201), including General and
Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

SUMMARY

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

Related Requirements:

L. Section 012500 "Substitution Procedures" for administrative procedures for handling
requests for substitutions made after the Contract award.

MINOR CHANGES IN THE WORK

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 and
eBuilder.

PROPOSAL REQUESTS

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

2. Within 10 days 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.

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.

CONTRACT MODIFICATION PROCEDURES 012600 - 1
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d. Include an updated Contractor's construction schedule that indicates the effect of

1.5

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.

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 012500 "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.

CHANGE ORDER PROCEDURES

A Change Order is a written instrument prepared by the Architect, Owner or Contractor and
signed by the Owner, Contractor and (at Owner’s election) Architect stating their agreement
upon all of the following:

1. The change in the Work;
2. The amount of the adjustment, if any, in the Contract Sum; and
3. The extent of the adjustment, if any, in the Contract Time.

Methods used in determining adjustments to the Contract Sum may include those listed in
Section 7.3.3.

Agreement on any Amendment shall constitute a final settlement of all matters relating to the
change in the Work that is the subject of the Change Order, including, but not limited to, all
direct and indirect costs associated with such change and any and all adjustments to the
Contract Sum, the construction schedule, and the Contract Time.

CONTRACT MODIFICATION PROCEDURES 012600 - 2
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1.6

A.

CONSTRUCTION CHANGE DIRECTIVE

A Construction Change Directive is a written order signed by the Owner (and at Owner’s
election, prepared and/or signed by Architect), directing a change in the Work prior to
agreement on adjustment, if any, in the Contract Sum or Contract Time, or both. The Owner
may by Construction Change Directive, without invalidating the Contract, order changes in the
Work within the general scope of the Contract consisting of additions, deletions or other
revisions, the Contract Sum and Contract Time being adjusted accordingly.

A Construction Change Directive shall be used in the absence of total agreement on the terms of
a Change Order.

Upon receipt of a Construction Change Directive, the Contractor shall promptly proceed with
the change in the Work involved. As soon as possible, but no longer than seven days of receipt,
the Contractor shall advise the Owner and the Architect of the Contractor’s agreement or
disagreement with the cost or the method, if any, provided in the Construction Change Directive
for determining the proposed adjustment in the Contract Sum or Contract Time. If the
Contractor does not timely disagree with the adjustments, the Construction Change Directive
will be deemed an agreed “Change Order”. The Contractor’s notice shall reasonably specify the
reasons for its disagreement and the amount or other terms that it proposes. Without such timely
written notice, the Contractor shall conclusively be deemed to have accepted the Owner’s
adjustment. The Contractor’s disagreement shall not relieve the Contractor its obligation to
comply promptly with any written notice issued by the Owner or the Architect. The adjustment
shall then be determined by the Owner on the basis of reasonable expenditures and savings of
those performing the Work attributable to the change, in strict accordance with this Paragraph
and other applicable provisions of the Contract Documents.

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

END OF SECTION 012600
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SECTION 012900 - PAYMENT PROCEDURES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A.  Section includes administrative and procedural requirements necessary to prepare and process
Applications for Payment.
B.  Related Requirements:
I. Section 012600 "Contract Modification Procedures" for administrative procedures for
handling changes to the Contract.
2. Section 013200 "Construction Progress Documentation" for administrative requirements
governing the preparation and submittal of the Contractor's construction schedule.
1.3 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.
1.4 SCHEDULE OF VALUES
A.  Format and Content: Use Project Manual table of contents as a guide to establish line items for
the schedule of values. Provide at least one line item for each Specification Section.
1. Identification: Include the following Project identification on the schedule of values:
a. Project name and location.
b. Name of Architect.
c. Architect's Project number.
d. Contractor's name and address.
e. Date of submittal.
2. Arrange the schedule of values in tabular form, with separate columns to indicate the
following for each item listed:
PAYMENT PROCEDURES 012900 - 1
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1.5

Related Specification Section or Division.

Description of the Work.

Name of subcontractor.

Name of manufacturer or fabricator.

Name of supplier.

Change Orders (numbers) that affect value.

Dollar value of the following, as a percentage of the Contract Sum to nearest one-
hundredth percent, adjusted to total 100 percent. Round dollar amounts to whole
dollars, with total equal to Contract Sum.

e s o

1) Labor.
2) Materials.
3) Equipment.

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.

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.

Overhead Costs: Include total cost and proportionate share of general overhead and profit
for each line item.

Closeout Costs. Include separate line items under Contractor and principal subcontracts
for Project closeout requirements in an amount totaling five percent of the Contract Sum
and subcontract amount.

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.

APPLICATIONS FOR PAYMENT

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.

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.

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.

Entries shall match data on the schedule of values and Contractor's construction schedule.
Use updated schedules if revisions were made.

PAYMENT PROCEDURES 012900 - 2
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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.

D.  Transmittal: Submit signed and notarized original copies of each Application for Payment to
Architect through Owner’s web-based program (eBuilder).

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

— = O 00 NN W WM —

—_——
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List of subcontractors.

Schedule of values.

Contractor's construction schedule (preliminary if not final).

Products list (preliminary if not final).

Sustainable design action plans, including preliminary project materials cost data.
Schedule of unit prices.

Submittal schedule (preliminary if not final).

List of Contractor's staff assignments.

List of Contractor's principal consultants.

Copies of building permits.

Copies of authorizations and licenses from authorities having jurisdiction for
performance of the Work.

Initial progress report.

Report of preconstruction conference.

F. 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.

2.

3.

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

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

Contractor shall provide all requirements of documents AIA 201 Section 9.10.2.

G.  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. All listed items in AIA Document A201 Section 9.10.2.
PAYMENT PROCEDURES 012900 - 3
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PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

END OF SECTION 012900
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SECTION 013100 - PROJECT MANAGEMENT AND COORDINATION

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

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

General coordination procedures.
Coordination drawings.

RFlIs.

Digital project management procedures.
Project meetings.

kW=

B.  Related Requirements:

1. Section 013200 "Construction Progress Documentation" for preparing and submitting
Contractor's construction schedule.

2. Section 017700 "Closeout Procedures" for coordinating closeout of the Contract.

3. Section 019113 "General Commissioning Requirements" for coordinating the Work with

Owner's Commissioning Authority.

1.3 DEFINITIONS
A.  BIM: Building Information Modeling.

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

1.4 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.
PROJECT MANAGEMENT AND COORDINATION 013100 -1
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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. Provide organizational chart and chain of command. Identify individuals and their duties
and responsibilities; list addresses and cellular telephone numbers and e-mail addresses. Provide
names, addresses, and telephone numbers of individuals assigned as alternates in the absence of
individuals assigned to Project.

1. Post copies of list in project meeting room, in temporary field office, in web-based
Project software directory, and in prominent location in built facility. Keep list current at
all times.
1.5 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:

Preparation of Contractor's construction schedule.
Preparation of the schedule of values.

Installation and removal of temporary facilities and controls.
Delivery and processing of submittals.

Progress meetings.

Pre-installation conferences.

Project closeout activities.

Startup and adjustment of systems.

PN R WD =
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1.6 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.

1.

Content: Project-specific information, drawn accurately to a scale large enough to
indicate and resolve conflicts. Do not base coordination drawings on standard printed
data. Include the following information, as applicable:

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

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

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

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

e. Indicate required installation sequences.

f. 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.

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.

Mechanical Rooms: Provide coordination drawings for mechanical rooms showing plans
and elevations of mechanical, plumbing, fire-protection, fire-alarm, and electrical
equipment,

Structural Penetrations: Indicate penetrations and openings required for all disciplines.
Slab Edge and Embedded Items: Indicate slab edge locations and sizes and locations of
embedded items for metal fabrications, sleeves, anchor bolts, bearing plates, angles, door
floor closers, slab depressions for floor finishes, curbs and housekeeping pads, and
similar items.

Mechanical and Plumbing Work: Show the following:
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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.
7. Electrical Work: Show the following:

10.

a. Runs of vertical and horizontal conduit 1-1/4 inches (32 mm) in diameter and
larger.

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

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

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

Fire-Protection System: Show the following:

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

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.

Coordination Drawing Prints: Prepare coordination drawing prints according to
requirements in Section 013300 "Submittal Procedures."

C.  Coordination Digital Data Files: Prepare coordination digital data files according to the
following requirements:

1.

2.

W

File Preparation Format: Same digital data software program, version, and operating
system as original Drawings.

File Preparation Format: DWG, Version, operating in Microsoft Windows operating
system.

File Submittal Format: Submit or post coordination drawing files using PDF format.

BIM File Incorporation: Develop and incorporate coordination drawing files into BIM
established for Project.

a. Perform three-dimensional component conflict analysis as part of preparation of
coordination drawings. Resolve component conflicts prior to submittal. Indicate
where conflict resolution requires modification of design requirements by
Architect.

Architect will furnish Contractor one set of digital data files of Drawings for use in
preparing coordination digital data files.

PROJECT MANAGEMENT AND COORDINATION 013100 -4

Copyright © 2021 by the American Institute of Architects. Waming: This ATA MasterSpec based document is protected by U.S. Copyright Law and Intemational
Treaties. A valid, current MasterSpec license 1s required for editing or use of this document.



VOSE ES ADDITION 74-21102-00

BEAVERTON SCHOOL DISTRICT 26 FEBRUARY 2021
BEAVERTON, OREGON 100% CD
a. Architect makes no representations as to the accuracy or completeness of digital
data files as they relate to Drawings.
b. Digital Data Software Program: Drawings are available in BIM.
c. Contractor shall execute a data licensing agreement in the form of Agreement form
acceptable to Owner and Architect.
6. Allow up to 14 working days for review by owner and architect.

1.7 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. Project number.

3. Date.

4. Name of Contractor.

5. Name of Architect.

6. RFI number, numbered sequentially.

7. RFI subject.

8. Specification Section number and title and related paragraphs, as appropriate.

9. Drawing number and detail references, as appropriate.

10.  Field dimensions and conditions, as appropriate.

11.  Contractor's suggested resolution. If Contractor's suggested resolution impacts the
Contract Time or the Contract Sum, Contractor shall state impact in the RFI.

12.  Contractor's signature.

13.  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.

2. RFIs will be submitted through owner provided web-based program (eBuilder).

PROJECT MANAGEMENT AND COORDINATION 013100 -5

Copyright © 2021 by the American Institute of Architects. Waming: This ATA MasterSpec based document is protected by U.S. Copyright Law and Intemational
Treaties. A valid, current MasterSpec license 1s required for editing or use of this document.



VOSE ES ADDITION 74-21102-00
BEAVERTON SCHOOL DISTRICT 26 FEBRUARY 2021
BEAVERTON, OREGON 100% CD

D.  Architect's Action: Architect will review each RFI, determine action required, and respond.
Allow seven working days for Architect's response for each RFI. RFIs received by Architect
after 1:00 p.m. will be considered as received the following working day.

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
Architect's time for response will date from time of receipt by Architect of additional
information.

3. Architect's action on RFIs that may result in a change to the Contract Time or the

Contract Sum may be eligible for Contractor to submit Change Proposal according to
Section 012600 "Contract Modification Procedures."

a. If Contractor believes the RFI response warrants change in the Contract Time or
the Contract Sum, notify Architect in writing within 10 days of receipt of the RFI
response.

E. RFI Log: Prepare, maintain, and submit a tabular log of RFIs organized by the RFI number.
Submit log weekly. Use software log that is part of web-based Project software. Software log
with not less than the following:

Project name.

Name and address of Contractor.

Name and address of Architect.

RFI number including RFIs that were returned without action or withdrawn.

RFI description.

Date the RFI was submitted.

Date Architect's response was received.

Identification of related Minor Change in the Work, Construction Change Directive, and
Proposal Request, as appropriate.

PN RO =

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.
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1.8 DIGITAL PROJECT MANAGEMENT PROCEDURES

A.  Use of Architect's Digital Data Files: Digital data files of Architect's BIM model will be
provided by Architect for Contractor's use during construction.

1. Digital data files may be used by Contractor in preparing coordination drawings, Shop
Drawings, and Project record Drawings.
2. Architect makes no representations as to the accuracy or completeness of digital data files

as they relate to Contract Drawings.

Digital Drawing Software Program: Contract Drawings are available in BIM (Revit).

4. Contractor shall execute a data licensing agreement in the form of AIA Document C106
Digital Data Licensing Agreement.

[98)

a. Sub-contractors, and other parties granted access by Contractor to Architect's
digital data files shall execute a data licensing agreement in the form of
AIA Document C106.
B.  Web-Based Project Software: Use Owner's web-based Project software site for purposes of

hosting and managing Project communication and documentation until Final Completion.

C.  PDF Document Preparation: Where PDFs are required to be submitted to Architect, prepare as
follows:

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

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

3. Certifications: Where digitally submitted certificates and certifications are required,
provide a digital signature with digital certificate on where indicated.

1.9 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: 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.
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1. Attendees: Authorized representatives of Owner, Owner's Commissioning Authority,

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.

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

Responsibilities and personnel assignments.
Tentative construction schedule.

Phasing.

Critical work sequencing and long lead items.
Designation of key personnel and their duties.
Lines of communications.

Use of web-based Project software.

Procedures for processing field decisions and Change Orders.
Procedures for RFIs.

Procedures for testing and inspecting.

Procedures for processing Applications for Payment.
Distribution of the Contract Documents.

Submittal procedures.

Preparation of Record Documents.

Use of the premises.

Work restrictions.

Working hours.

Owner's occupancy requirements.

Responsibility for temporary facilities and controls.
Procedures for moisture and mold control.
Procedures for disruptions and shutdowns.
Construction waste management and recycling.
Parking availability.

Office, work, and storage areas.

Equipment deliveries and priorities.

First aid.

Security.

BENS X ELECYP I OTOBE RO IER MO A0 TS

Minutes: Entity responsible for conducting meeting will record and distribute meeting
minutes.

C.  Pre-installation Conferences: Conduct a pre-installation 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 and Owner's Commissioning Authority of scheduled meeting dates.

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

Options.

Related RFIs.

Related Change Orders.

Purchases.

Deliveries.

Submittals.

Sustainable design requirements.
Review of mockups.

Possible conflicts.

Compatibility requirements.

Time schedules.

Weather limitations.

Manufacturer's written instructions.
Warranty requirements.
Compatibility of materials.
Acceptability of substrates.
Temporary facilities and controls.
Space and access limitations.
Regulations of authorities having jurisdiction.
Testing and inspecting requirements.
Installation procedures.
Coordination with other work.
Required performance results.
Protection of adjacent work.
Protection of construction and personnel.

N<EKELENPIODBDOBE AT ER MO A0 T

Record significant conference discussions, agreements, and disagreements, including
required corrective measures and actions.

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

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

L.

2.

Conduct the conference to review requirements and responsibilities related to Project
closeout.

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

Agenda: Discuss items of significance that could affect or delay Project closeout,
including the following:
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a. Preparation of Record Documents.
b. Procedures required prior to inspection for Substantial Completion and for final
inspection for acceptance.
c. Procedures for completing and archiving web-based Project software site data
files.
d. Submittal of written warranties.
e. Requirements for preparing operations and maintenance data.
f. Requirements for delivery of material samples, attic stock, and spare parts.
g. Requirements for demonstration and training.
h. Preparation of Contractor's punch list.
1. Procedures for processing Applications for Payment at Substantial Completion and

for final payment.

] Submittal procedures.
k. Owner's partial occupancy requirements.
1. Installation of Owner's furniture, fixtures, and equipment.
m.  Responsibility for removing temporary facilities and controls.

4. Minutes: Entity conducting meeting will record and distribute meeting minutes.

E. Progress Meetings: Conduct progress meetings at weekly intervals.
1. Coordinate dates of meetings with preparation of payment requests.
2. Attendees: In addition to representatives of 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 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.

1) Review schedule for next period.
b. Review present and future needs of each entity present, including the following:

1)  Interface requirements.
2) Sequence of operations.
3) Status of submittals.

4)  Deliveries.

5) Off-site fabrication.

6) Access.
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7) Site use.
8)  Temporary facilities and controls.
9) Progress cleaning.
10)  Quality and work standards.
11)  Status of correction of deficient items.
12)  Field observations.
13)  Status of RFIs.
14)  Status of Proposal Requests.
15) Pending changes.
16)  Status of Change Orders.
17)  Pending claims and disputes.
18) 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.

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

END OF SECTION 013100
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SECTION 013200 - CONSTRUCTION PROGRESS DOCUMENTATION

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.
B. AIA Document A201, Section 3.10
1.2 SUMMARY
A.  Section includes administrative and procedural requirements for documenting the progress of
construction during performance of the Work, including the following:

L. Startup construction schedule.

2. Contractor's Construction Schedule.

3. Construction schedule updating reports.

4. Daily construction reports.

5. Material location reports.

6. Site condition reports.

7. Unusual event reports.

1.3 DEFINITIONS
A.  Activity: A discrete part of a project that can be identified for planning, scheduling, monitoring,
and controlling the construction Project. Activities included in a construction schedule consume
time and resources.

1. Critical Activity: An activity on the critical path that must start and finish on the planned
early start and finish times.

2. Predecessor Activity: An activity that precedes another activity in the network.

3. Successor Activity: An activity that follows another activity in the network.

B.  Float: The measure of leeway in starting and completing an activity.

1. Float time is not for the exclusive use or benefit of either Owner or Contractor, but is a
jointly owned, expiring Project resource available to both parties as needed to meet
schedule milestones and Contract completion date.

2. Free float is the amount of time an activity can be delayed without adversely affecting the
early start of the successor activity.
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3. Total float is the measure of leeway in starting or completing an activity without

adversely affecting the planned Project completion date.

C.  Resource Loading: The allocation of manpower and equipment necessary for completing an
activity as scheduled.
1.4 INFORMATIONAL SUBMITTALS
A.  Format for Submittals: Submit required submittals in the following format:
1. Working electronic copy of schedule file, where indicated.
2. PDF file.
B.  Startup construction schedule.
L. Submittal of cost-loaded, startup construction schedule will not constitute approval of
schedule of values for cost-loaded activities.
C.  Contractor's Construction Schedule: Initial schedule, of size required to display entire schedule
for entire construction period.
1. Submit a working digital copy of schedule, using software indicated, and labeled to
comply with requirements for submittals.
D.  Construction Schedule Updating Reports: Submit with Applications for Payment.
E. Daily Construction Reports: Submit at monthly intervals.
F. Material Location Reports: Submit at monthly intervals.
G.  Site Condition Reports: Submit at time of discovery of differing conditions.
H.  Unusual Event Reports: Submit at time of unusual event.
L Qualification Data: For scheduling consultant.
1.5 QUALITY ASSURANCE
A.  Prescheduling Conference: Conduct conference at Project site to comply with requirements in
Section 013100 "Project Management and Coordination." Review methods and procedures
related to the preliminary construction schedule and Contractor's Construction Schedule,
including, but not limited to, the following:
1. Review software limitations and content and format for reports.
2. Verify availability of qualified personnel needed to develop and update schedule.
3. Discuss constraints, including phasing work stages area separations and interim
milestones.
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4. Review delivery dates for Owner-furnished products.
5. Review submittal requirements and procedures.
6. Review time required for review of submittals and resubmittals.
7. Review requirements for tests and inspections by independent testing and inspecting
agencies.
8. Review time required for Project closeout and Owner startup procedures, including

1.6

1.7

commissioning activities.
. Review and finalize list of construction activities to be included in schedule.
10.  Review procedures for updating schedule.

COORDINATION

Coordinate Contractor's Construction Schedule with the 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.

CONTRACTOR'S CONSTRUCTION SCHEDULE, GENERAL

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

1. Use Scheduling component of Project website software specified in Section 013100
"Project Management and Coordination," or other approved software available to owner
and architect for current Windows operating system.

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.

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.
2. Procurement Activities: Include procurement process activities for long lead items and

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

CONSTRUCTION PROGRESS DOCUMENTATION 013200 -3

Copyright © 2021 by the American Institute of Architects. Waming: This ATA MasterSpec based document is protected by U.S. Copyright Law and Intemational
Treaties. A valid, current MasterSpec license 1s required for editing or use of this document.



VOSE ES ADDITION 74-21102-00

BEAVERTON SCHOOL DISTRICT 26 FEBRUARY 2021
BEAVERTON, OREGON 100% CD
3. Submittal Review Time: Include review and resubmittal times indicated in

Section 013300 "Submittal Procedures" in schedule. Coordinate submittal review times
in Contractor's Construction Schedule with submittal schedule.

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

Commissioning Time: Include no fewer than 15 days for commissioning.

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.

hd

D. 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. Work by Owner: Include a separate activity for each portion of the Work performed by
Owner.

2. Products Ordered in Advance: Include a separate activity for each product. Include
delivery date indicated in Section 011000 "Summary." Delivery dates indicated stipulate
the earliest possible delivery date.

3. Owner-Furnished Products: Include a separate activity for each product. Include delivery
date indicated in Section 011000 "Summary." Delivery dates indicated stipulate the
earliest possible delivery date.

4. Work Restrictions: Show the effect of the following items on the schedule:

a. Coordination with existing construction.
b. Uninterruptible services.
c. Use-of-premises restrictions.
d. Provisions for future construction.
e. Seasonal variations.
f. Environmental control.
E. Cost Correlation: Superimpose a cost correlation timeline, indicating planned and actual costs.

On the line, show planned and actual dollar volume of the Work performed as of planned and
actual dates used for preparation of payment requests.

1. See Section 012900 "Payment Procedures" for cost reporting and payment procedures.

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.
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G.  Contractor's Construction Schedule Updating: At monthly intervals, update schedule to reflect

1.8

1.9

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.

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.

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.

STARTUP CONSTRUCTION SCHEDULE

Gantt-Chart Schedule: Submit startup, horizontal, Gantt-chart-type construction schedule within
seven days of date established for the Notice to Proceed.

Preparation: Indicate each significant construction activity separately. Identify first workday of
each week with a continuous vertical line. Outline significant construction activities for first 90
days of construction. Include skeleton diagram for the remainder of the Work and a cash
requirement prediction based on indicated activities.

GANTT-CHART SCHEDULE REQUIREMENTS

Gantt-Chart Schedule: Submit a comprehensive, fully developed, horizontal, Gantt-chart-type,
Contractor's Construction Schedule within 30 days of date established for commencement of the
Work.

1. Base schedule on the startup construction schedule and additional information received
since the start of Project.
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B.  Preparation: Indicate each significant construction activity separately. Identify first workday of

each week with a continuous vertical line.

1. For construction activities that require three months or longer to complete, indicate an
estimated completion percentage in 10 percent increments within time bar.

1.10 REPORTS

A.  Daily Construction Reports: Prepare a daily construction report recording the following

information concerning events at Project site:

1. List of subcontractors at Project site.

2. List of separate contractors at Project site.

3. Approximate count of personnel at Project site.

4. Equipment at Project site.

5. Material deliveries.

6. High and low temperatures and general weather conditions, including presence of rain or
SNOW.

7. Testing and inspection.

8. Accidents.

9. Meetings and significant decisions.

10.  Unusual events.

11.  Stoppages, delays, shortages, and losses.

12.  Meter readings and similar recordings.

13.  Emergency procedures.

14.  Orders and requests of authorities having jurisdiction.

15.  Change Orders received and implemented.

16.  Construction Change Directives received and implemented.

17.  Services connected and disconnected.

18.  Equipment or system tests and startups.

19.  Partial completions and occupancies.

20.  Substantial Completions authorized.

B.  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.

C.  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(s) of an occurrence.
Distribute copies of report to parties affected by the occurrence.
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PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

END OF SECTION 013200
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SECTION 013300 - SUBMITTAL PROCEDURES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

B. AIA Document A201, Section 3.12

1.2 SUMMARY
A. Section Includes:

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

B.  Related Requirements:

1. Section 012900 "Payment Procedures" for submitting Applications for Payment and the
schedule of values.

2. Section 013100 "Project Management and Coordination" for submitting coordination
drawings and subcontract list and for requirements for web-based Project software.

3. Section 013200 "Construction Progress Documentation” for submitting schedules and
reports, including Contractor's construction schedule.

4, Section 014000 "Quality Requirements" for submitting test and inspection reports, and
schedule of tests and inspections.

5. Section 017700 "Closeout Procedures" for submitting closeout submittals and
maintenance material submittals.

6. Section 017823 "Operation and Maintenance Data" for submitting operation and
maintenance manuals.

7. Section 017839 "Project Record Documents" for submitting record Drawings, record
Specifications, and record Product Data.

8. Section 017900 "Demonstration and Training" for submitting video recordings of

demonstration of equipment and training of Owner's personnel.

1.3 DEFINITIONS
A.  Action Submittals: Written and graphic information and physical samples that require

Architect's responsive action. Action submittals are those submittals indicated in individual
Specification Sections as "action submittals."
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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."

1.4 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 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: Include submittals required during the first 60 days of construction. List

those submittals required to maintain orderly progress of the Work and those required
early because of long lead time for manufacture or fabrication.

3. Final Submittal: Submit concurrently with the first complete submittal of Contractor's
construction schedule.

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.
L.5 SUBMITTAL FORMATS

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

Project name.

Date.

Name of Architect.

Name of Contractor.

Name of firm or entity that prepared submittal.

Names of subcontractor, manufacturer, and supplier.

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

8. Category and type of submittal.

Nk W=
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1.6

. Submittal purpose and description.
10.  Number and title of Specification Section, with paragraph number and generic name for
each of multiple items.
11. Drawing number and detail references, as appropriate.
12.  Location(s) where product is to be installed, as appropriate.
13.  Other necessary identification.
14. Remarks.
15.  Signature of transmitter.

Options: Identify options requiring selection by Architect.

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.

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

Submittals for Web-Based Project Software: Prepare submittals as PDF files, or other format
indicated by Project software website.

SUBMITTAL PROCEDURES

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

1. Email: Prepare submittals as PDF package, and transmit to Architect by sending via
email. Include PDF transmittal form. Include information in email subject line as
requested by Architect.

a. Architect will return annotated file. Annotate and retain one copy of file as a
digital Project Record Document file.

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

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

1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other
submittals, and related activities that require sequential activity.
2. Submit all submittal items required for each Specification Section concurrently unless

partial submittals for portions of the Work are indicated on approved submittal schedule.
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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
concurrently 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 14 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 14 days for review of each resubmittal.

4, Sequential Review: Where sequential review of submittals by Architect's consultants,
Owner, or other parties is indicated, allow 14 days for initial review of each submittal.

5. Concurrent Consultant Review: Where the Contract Documents indicate that submittals

may be transmitted simultaneously to Architect and to Architect's consultants, allow 14
days for review of each submittal. Submittal will be returned to Architect before being
returned to Contractor.

a. Submit one copy of submittal to concurrent reviewer in addition to specified
number of copies to Architect and Construction Manager.

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.
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1.7 SUBMITTAL REQUIREMENTS

A.  Product Data: Collect information into a single submittal for each element of construction and
type of product or equipment.

1. If information must be specially prepared for submittal because standard published data
are 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. Submit Product Data before Shop Drawings, and 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.

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.
SUBMITTAL PROCEDURES 013300 -5
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2. Identification: Permanently attach label on unexposed side of Samples that includes the

following:

Project name and submittal number.

Generic description of Sample.

Product name and name of manufacturer.

Sample source.

Number and title of applicable Specification Section.
Specification paragraph number and generic name of each item.

mo a0 o

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

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.

Samples for Verification: Submit full-size units or Samples of size indicated, prepared
from same material to be used for the Work, cured and finished in manner specified, and
physically identical with material or product proposed for use, and that show full range of
color and texture variations expected. Samples include, but are not limited to, the
following: partial sections of manufactured or fabricated components; small cuts or
containers of materials; complete units of repetitively used materials; swatches showing
color, texture, and pattern; color range sets; and components used for independent testing
and inspection.

a. Number of Samples: Submit three sets of Samples. Architect will retain two
Sample sets; remainder will be returned. Mark up and retain one returned Sample
set as a project record Sample.

1) Submit a single Sample where assembly details, workmanship, fabrication
techniques, connections, operation, and other similar characteristics are to
be demonstrated.

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

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:
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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 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:

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.

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.

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.

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

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

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.

H.  Test and Research Reports:

L.

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

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

Material Test Reports: Submit reports written by a qualified testing agency, on testing
agency's standard form, indicating and interpreting test results of material for compliance
with requirements in the Contract Documents.
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4. Preconstruction Test Reports: Submit reports written by a qualified testing agency, on

1.8

1.9

testing agency's standard form, indicating and interpreting results of tests performed
before installation of product, for compliance with performance requirements in the
Contract Documents.

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

6. Research Reports: Submit written evidence, from a model code organization acceptable
to authorities having jurisdiction, that product complies with building code in effect for
Project. Include the following information:

Name of evaluation organization.
Date of evaluation.

Time period when report is in effect.
Product and manufacturers' names.
Description of product.

Test procedures and results.
Limitations of use.

N

DELEGATED-DESIGN SERVICES

Performance and Design Criteria: Where professional design services or certifications by a
design professional are specifically required of Contractor by the Contract Documents, provide
products and systems complying with specific performance and design criteria indicated.

1. If criteria indicated are insufficient to perform services or certification required, submit a
written request for additional information to Architect.

Delegated-Design Services Certification: In addition to Shop Drawings, Product Data, and other
required submittals, submit digitally signed PDF file and three paper copies of certificate,
signed and sealed by the responsible design professional, for each product and system
specifically assigned to Contractor to be designed or certified by a design professional.

1. Indicate that products and systems comply with performance and design criteria in the
Contract Documents. Include list of codes, loads, and other factors used in performing
these services.

CONTRACTOR'S REVIEW

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.
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B. Contractor's Approval: Indicate Contractor's approval for each submittal with indication in web-

1.10

based Project software. 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.

ARCHITECT'S REVIEW

Action Submittals: Architect will review each submittal, indicate corrections or revisions
required.

1. PDF Submittals: Architect will indicate, via markup on each submittal, the appropriate
action.

2. Submittals by Web-Based Project Software: Architect will indicate, on Project software
website, the appropriate action.

Informational Submittals: Architect will review each submittal and will not return it, or will
return it if it does not comply with requirements. Architect will forward each submittal to

appropriate party.

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

Architect will return without review submittals received from sources other than Contractor.

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

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

END OF SECTION 013300
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SECTION 014000 - QUALITY REQUIREMENTS

PART 1 - GENERAL

1.1

1.2

1.3

A.

RELATED DOCUMENTS

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

SUMMARY

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

Testing and inspection services are required to verify compliance with requirements specified or
indicated. These services do not relieve Contractor of responsibility for compliance with the
Contract Document requirements.

1. Specific quality-assurance and quality-control requirements for individual work results
are specified in their respective Specification Sections. Requirements in individual
Sections may also cover production of standard products.

2. Specified tests, inspections, and related actions do not limit Contractor's other quality-
assurance and quality-control procedures that facilitate compliance with the Contract
Document requirements.

3. Requirements for Contractor to provide quality-assurance and quality-control services
required by Architect, Owner, Commissioning Authority, or authorities having
jurisdiction are not limited by provisions of this Section.

4. Specific test and inspection requirements are not specified in this Section.

DEFINITIONS

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.

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

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.

QUALITY REQUIREMENTS 014000 - 1

Copyright © 2021 by the American Institute of Architects. Waming: This ATA MasterSpec based document is protected by U.S. Copyright Law and Intemational
Treaties. A valid, current MasterSpec license 1s required for editing or use of this document.



VOSE ES ADDITION 74-21102-00

BEAVERTON SCHOOL DISTRICT 26 FEBRUARY 2021
BEAVERTON, OREGON 100% CD
1. Use of trade-specific terminology in referring to a trade or entity does not require that

1.4

certain construction activities be performed by accredited or unionized individuals, or
that requirements specified apply exclusively to specific trade(s).

Mockups: Full-size physical assemblies that are constructed on-site either as freestanding
temporary built elements or as part of permanent construction. Mockups are constructed to
verify selections made under Sample submittals; to demonstrate aesthetic effects and qualities
of materials and execution; to review coordination, testing, or operation; to show interface
between dissimilar materials; and to demonstrate compliance with specified installation
tolerances. Mockups are not Samples. Unless otherwise indicated, approved mockups establish
the standard by which the Work will be judged.

1. Integrated Exterior Mockups: Mockups of the exterior envelope constructed on-site as
freestanding temporary built elements or as part of permanent construction, consisting of
multiple products, assemblies, and subassemblies.

Preconstruction Testing: Tests and inspections performed specifically for Project before
products and materials are incorporated into the Work, to verify performance or compliance
with specified criteria.

Product Tests: Tests and inspections that are performed by a nationally recognized testing
laboratory (NRTL) according to 29 CFR 1910.7, by a testing agency accredited according to
NIST's National Voluntary Laboratory Accreditation Program (NVLAP), or by a testing agency
qualified to conduct product testing and acceptable to authorities having jurisdiction, to
establish product performance and compliance with specified requirements.

Source Quality-Control Tests: Tests and inspections that are performed at the source; for
example, plant, mill, factory, or shop.

Testing Agency: An entity engaged to perform specific tests, inspections, or both. Testing
laboratory shall mean the same as testing agency.

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

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

DELEGATED-DESIGN SERVICES

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

1.5

1.6

1.7

a written request for additional information to Architect.

CONFLICTING REQUIREMENTS

Conlflicting 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 quantities or quality levels, comply with the most stringent
requirement. Refer conflicting requirements that are different, but apparently equal, to Architect
for direction before proceeding.

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.

ACTION SUBMITTALS

Shop Drawings: For integrated exterior mockups.

1. Include plans, sections, and elevations, indicating materials and size of mockup
construction.

2. Indicate manufacturer and model number of individual components.

3. Provide axonometric drawings for conditions difficult to illustrate in two dimensions.

Delegated-Design Services Submittal: In addition to Shop Drawings, Product Data, and other
required submittals, submit a statement signed and sealed by the responsible design
professional, for each product and system specifically assigned to Contractor to be designed or
certified by a design professional, indicating that the products and systems are in compliance
with performance and design criteria indicated. Include list of codes, loads, and other factors
used in performing these services.

INFORMATIONAL SUBMITTALS

Contractor's Quality-Control Plan: For quality-assurance and quality-control activities and
responsibilities.

Qualification Data: For Contractor's quality-control personnel.
Contractor's Statement of Responsibility: When required by authorities having jurisdiction,

submit copy of written statement of responsibility submitted to authorities having jurisdiction
before starting work on the following systems:
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1. Seismic-force-resisting system, designated seismic system, or component listed in the
Statement of Special Inspections.

2. Main wind-force-resisting system or a wind-resisting component listed in the Statement
of Special Inspections.

D.  Testing Agency Qualifications: For testing agencies specified in "Quality Assurance" Article to
demonstrate their capabilities and experience. Include proof of qualifications in the form of a
recent report on the inspection of the testing agency by a recognized authority.

E. Schedule of Tests and Inspections: Prepare in tabular form and include the following:

Specification Section number and title.

Entity responsible for performing tests and inspections.
Description of test and inspection.

Identification of applicable standards.

Identification of test and inspection methods.

Number of tests and inspections required.

Time schedule or time span for tests and inspections.
Requirements for obtaining samples.

Unique characteristics of each quality-control service.

WOk W=

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

G.  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.

1.8 CONTRACTOR'S QUALITY-CONTROL PLAN

A.  Quality-Control Plan, General: Submit quality-control plan within 10 days of Notice to Proceed,
and not less than five days prior to preconstruction conference. Submit in format acceptable to
Architect. Identify personnel, procedures, controls, instructions, tests, records, and forms to be
used to carry out Contractor's quality-assurance and quality-control responsibilities. Coordinate
with Contractor's Construction Schedule.

B.  Quality-Control Personnel Qualifications: Engage qualified personnel trained and experienced
in managing and executing quality-assurance and quality-control procedures similar in nature
and extent to those required for Project.

1. Project quality-control manager may also serve as Project superintendent.
C.  Submittal Procedure: Describe procedures for ensuring compliance with requirements through

review and management of submittal process. Indicate qualifications of personnel responsible
for submittal review.
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D.  Testing and Inspection: In quality-control plan, include a comprehensive schedule of Work
requiring testing or inspection, including the following:

L. Contractor-performed tests and inspections including Subcontractor-performed tests and
inspections. Include required tests and inspections and Contractor-elected tests and
inspections. Distinguish source quality-control tests and inspections from field quality-
control tests and inspections.

2. Special inspections required by authorities having jurisdiction and indicated on the
Statement of Special Inspections will be conducted by Owner.
3. Owner-performed tests and inspections indicated in the Contract Documents, including

tests and inspections indicated to be performed by Commissioning Authority.

E. Continuous Inspection of Workmanship: Describe process for continuous inspection during
construction to identify and correct deficiencies in workmanship in addition to testing and
inspection specified. Indicate types of corrective actions to be required to bring work into
compliance with standards of workmanship established by Contract requirements and approved
mockups.

F. Monitoring and Documentation: Maintain testing and inspection reports including log of
approved and rejected results. Include work Architect has indicated as nonconforming or
defective. Indicate corrective actions taken to bring nonconforming work into compliance with
requirements. Comply with requirements of authorities having jurisdiction.

1.9 REPORTS AND DOCUMENTS

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

Date of issue.

Project title and number.

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

Dates and locations of samples and tests or inspections.

Names of individuals making tests and inspections.

Description of the Work and test and inspection method.

Identification of product and Specification Section.

Complete test or inspection data.

Test and inspection results and an interpretation of test results.

0. Record of temperature and weather conditions at time of sample taking and testing and
inspection.

11. Comments or professional opinion on whether tested or inspected Work complies with

the Contract Document requirements.
12.  Name and signature of laboratory inspector.
13.  Recommendations on retesting and re-inspecting.

i ARl

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

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

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

2. Statement that equipment complies with requirements.

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

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

5. Other required items indicated in individual Specification Sections.

1.10 QUALITY ASSURANCE

A.  General: 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 products which are similar in material, design, and
extent to those indicated for this Project.

QUALITY REQUIREMENTS 014000 - 6

Copyright © 2021 by the American Institute of Architects. Waming: This ATA MasterSpec based document is protected by U.S. Copyright Law and Intemational
Treaties. A valid, current MasterSpec license 1s required for editing or use of this document.



VOSE ES ADDITION 74-21102-00

BEAVERTON SCHOOL DISTRICT 26 FEBRUARY 2021
BEAVERTON, OREGON 100% CD
F. 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.

G.  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.

H.  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.

L. Preconstruction Testing: Where testing agency is indicated to perform preconstruction testing
for compliance with specified requirements for performance and test methods, comply with the
following:

1. Contractor responsibilities include the following:

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

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

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

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

e. Build laboratory mockups at testing facility using personnel, products, and
methods of construction indicated for the completed Work.

f. When testing is complete, remove test specimens and test assemblies,
and mockups; do not reuse products on Project.

2. Testing Agency Responsibilities: Submit a certified written report of each test,
inspection, and similar quality-assurance service to Architect and Commissioning

Authority, with copy to Contractor. Interpret tests and inspections and state in each report

whether tested and inspected work complies with or deviates from the Contract

Documents.

J. Mockups: Before installing portions of the Work requiring mockups, build mockups for each
form of construction and finish required to comply with the following requirements, using
materials indicated for the completed Work:

L. Build mockups of size indicated.
2. Build mockups in location indicated or, if not indicated, as directed by Architect.
3. Notify Architect seven days in advance of dates and times when mockups will be
constructed.
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4, Employ supervisory personnel who will oversee mockup construction. Employ workers
that will be employed to perform same tasks during the construction at Project.
5. Demonstrate the proposed range of aesthetic effects and workmanship.
6. Obtain Architect's approval of mockups before starting corresponding work, fabrication,
or construction.
a. Allow seven days for initial review and each re-review of each mockup.
7. Maintain mockups during construction in an undisturbed condition as a standard for

judging the completed Work.

K. Integrated Exterior Mockups: Construct integrated exterior mockup according to approved Shop
Drawings. Coordinate installation of exterior envelope materials and products for which
mockups are required in individual Specification Sections, along with supporting materials.
Comply with requirements in "Mockups" Paragraph.

1.11 QUALITY CONTROL

A.  Owner Responsibilities: Where quality-control services are indicated as 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. Payment for these services will be made from testing and inspection allowances, as
authorized by Change Orders.

3. Costs for retesting and re-inspecting construction that replaces or is necessitated by work
that failed to comply with the Contract Documents will be charged to Contractor.

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. 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.
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6. Submit additional copies of each written report directly to authorities having jurisdiction,

when they so direct.

C.  Retesting/Re-inspecting: Regardless of whether original tests or inspections were Contractor's
responsibility, provide quality-control services, including retesting and re-inspecting, for
construction that replaced Work that failed to comply with the Contract Documents.

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

inspections.

1. Notify Architect, Commissioning Authority, 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 013300 "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 pre-installation 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.  Associated Contractor 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.
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H.

1.12

A.

7. Security and protection for samples and for testing and inspection equipment at Project
site.

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.

SPECIAL TESTS AND INSPECTIONS

Special Tests and Inspections: Conducted by a qualified testing agency or special inspector as
required by authorities having jurisdiction, as indicated in individual Specification Sections, and
as follows:

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

2. Notifying Architect, Commissioning Authority, and Contractor promptly of irregularities
and deficiencies observed in the Work during performance of its services.

3. Submitting a certified written report of each test, inspection, and similar quality-control

service to Architect and Commissioning Authority with copy to Contractor and to
authorities having jurisdiction.

4, Submitting a final report of special tests and inspections at Substantial Completion, that
includes a list of unresolved deficiencies.

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

6. Retesting and re-inspecting corrected work.

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION

3.1 TEST AND INSPECTION LOG

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

1. Date test or inspection was conducted.

2. Description of the Work tested or inspected.

3. Date test or inspection results were transmitted to 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, Commissioning Authority's, reference during normal working
hours.

QUALITY REQUIREMENTS 014000 - 10
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1. Submit log at Project closeout as part of Project Record Documents.

END OF SECTION 014000
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SECTION 014200 - REFERENCES

PART 1 - GENERAL

1.1

A.

1.2

1.3

RELATED DOCUMENTS

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

DEFINITIONS

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

"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.

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

"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."

"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.

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

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

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

"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.

INDUSTRY STANDARDS

Applicability of Standards: Unless the Contract Documents include more stringent
requirements, applicable construction industry standards have the same force and effect as if

REFERENCES . 014200 - 1
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bound or copied directly into the Contract Documents to the extent referenced. Such standards
are made a part of the Contract Documents by reference.

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

1.4 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 in the following list.
This information is subject to change and is believed to be accurate as of the date of the
Contract Documents.

Lalb s

PN

e

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

31.

REFERENCES

AABC - Associated Air Balance Council; www.aabc.com.

AAMA - American Architectural Manufacturers Association; www.aamanet.org.
AAPFCO - Association of American Plant Food Control Officials; www.aapfco.org.
AASHTO - American Association of State Highway and Transportation Officials;
www.transportation.org.

AATCC - American Association of Textile Chemists and Colorists; www.aatcc.org.
ABMA - American Bearing Manufacturers Association; www.americanbearings.org.
ABMA - American Boiler Manufacturers Association; www.abma.com.

ACI - American Concrete Institute; (Formerly: ACI International); www.abma.com.
ACPA - American Concrete Pipe Association; www.concrete-pipe.org.

AEIC - Association of Edison Illuminating Companies, Inc. (The); www.aeic.org.
AF&PA - American Forest & Paper Association; www.afandpa.org.

AGA - American Gas Association; www.aga.org.

AHAM - Association of Home Appliance Manufacturers; www.aham.org.

AHRI - Air-Conditioning, Heating, and Refrigeration Institute (The); www.ahrinet.org.
Al - Asphalt Institute; www.asphaltinstitute.org.

AIA - American Institute of Architects (The); www.aia.org.

AISC - American Institute of Steel Construction; www.aisc.org.

AISI - American Iron and Steel Institute; www.steel.org.

AITC - American Institute of Timber Construction; www.aitc-glulam.org.

AMCA - Air Movement and Control Association International, Inc.; www.amca.org.
ANSI - American National Standards Institute; www.ansi.org.

AOSA - Association of Official Seed Analysts, Inc.; www.aosaseed.com.

APA - APA - The Engineered Wood Association; www.apawood.org.

APA - Architectural Precast Association; www.archprecast.org.

API - American Petroleum Institute; www.api.org.

ARI - Air-Conditioning & Refrigeration Institute; (See AHRI).

ARI - American Refrigeration Institute; (See AHRI).

ARMA - Asphalt Roofing Manufacturers Association; www.asphaltroofing.org.

ASCE - American Society of Civil Engineers; www.asce.org.

ASCE/SEI - American Society of Civil Engineers/Structural Engineering Institute; (See
ASCE).

ASHRAE - American Society of Heating, Refrigerating and Air-Conditioning Engineers;
www.ashrae.org.
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32.  ASME - ASME International; (American Society of Mechanical Engineers);

33.
34.
35.
36.
37.
38.
39.

40.
41.
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45.
46.

47.
48.

49.
50.
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54.
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57.
58.
59.
60.
61.
62.
63.
64.

65.
66.
67.
68.
69.
70.
71.
72.
73.
74.

REFERENCES

WWW.asme.org.
ASSE - American Society of Safety Engineers (The); www.asse.org.

ASSE - American Society of Sanitary Engineering; www.asse-plumbing.org.

ASTM - ASTM International; www.astm.org.

ATIS - Alliance for Telecommunications Industry Solutions; www.atis.org.

AWEA - American Wind Energy Association; www.awea.org.

AWTI - Architectural Woodwork Institute; www.awinet.org.

AWMAC - Architectural Woodwork Manufacturers Association of Canada;
WWW.awmac.com.

AWPA - American Wood Protection Association; www.awpa.com.

AWS - American Welding Society; www.aws.org.

AWWA - American Water Works Association; www.awwa.org.

BHMA - Builders Hardware Manufacturers Association; www.buildershardware.com.
BIA - Brick Industry Association (The); www.gobrick.com.

BICSI - BICSI, Inc.; www.bicsi.org.

BIFMA - BIFMA International; (Business and Institutional Furniture Manufacturer's
Association); www.bifma.org.

BISSC - Baking Industry Sanitation Standards Committee; www.bissc.org.

BWF - Badminton World Federation; (Formerly: International Badminton Federation);
www.bissc.org.

CDA - Copper Development Association; Www.copper.org.

CEA - Canadian Electricity Association; www.electricity.ca.

CEA - Consumer Electronics Association; www.ce.org.

CFFA - Chemical Fabrics and Film Association, Inc.; www.chemicalfabricsandfilm.com.
CFSEI - Cold-Formed Steel Engineers Institute; www.cfsei.org.

CGA - Compressed Gas Association; www.cganet.com.

CIMA - Cellulose Insulation Manufacturers Association; www.cellulose.org.

CISCA - Ceilings & Interior Systems Construction Association; www.cisca.org.

CISPI - Cast Iron Soil Pipe Institute; www.cispi.org.

CLFMI - Chain Link Fence Manufacturers Institute; www.chainlinkinfo.org.

CPA - Composite Panel Association; www.pbmdf.com.

CRI - Carpet and Rug Institute (The); www.carpet-rug.org.

CRRC - Cool Roof Rating Council; www.coolroofs.org.

CRSI - Concrete Reinforcing Steel Institute; www.crsi.org.

CSA - Canadian Standards Association; www.csa.ca.

CSA - CSA International; (Formerly: IAS - International Approval Services); www.csa-
international.org.

CSI - Construction Specifications Institute (The); www.csinet.org.

CSSB - Cedar Shake & Shingle Bureau; www.cedarbureau.org.

CTI - Cooling Technology Institute; (Formerly: Cooling Tower Institute); www.cti.org.
CWC - Composite Wood Council; (See CPA).

DASMA - Door and Access Systems Manufacturers Association; www.dasma.com.

DHI - Door and Hardware Institute; www.dhi.org.

ECA - Electronic Components Association; (See ECIA).

ECAMA - Electronic Components Assemblies & Materials Association; (See ECIA).
ECIA - Electronic Components Industry Association; www.eciaonline.org.

EIA - Electronic Industries Alliance; (See TIA).
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75.  EIMA - EIFS Industry Members Association; www.eima.com.
76. EJMA - Expansion Joint Manufacturers Association, Inc.; www.ejma.org.
77.  ESD - ESD Association; (Electrostatic Discharge Association); www.esda.org.
78.  ESTA - Entertainment Services and Technology Association; (See PLASA).
79. EVO - Efficiency Valuation Organization; www.evo-world.org.
80. FCI - Fluid Controls Institute; www.fluidcontrolsinstitute.org.
81. FIBA - Federation Internationale de Basketball; (The International Basketball
Federation); www.fiba.com.
82. FIVB - Federation Internationale de Volleyball; (The International Volleyball
Federation); www.fivb.org.
83. FM Approvals - FM Approvals LLC; www.fmglobal.com.
84. FM Global - FM Global; (Formerly: FMG - FM Global); www.fmglobal.com.
85. FRSA - Florida Roofing, Sheet Metal & Air Conditioning Contractors Association, Inc.;
www.floridaroof.com.
86. FSA - Fluid Sealing Association; www.fluidsealing.com.
87.  FSC - Forest Stewardship Council U.S.; www.fscus.org.
88.  GA - Gypsum Association; Www.gypsum.org.
89. GANA - Glass Association of North America; www.glasswebsite.com.
90. GS - Green Seal; www.greenseal.org.
91. HI - Hydraulic Institute; www.pumps.org.
92.  HI/GAMA - Hydronics Institute/Gas Appliance Manufacturers Association; (See AHRI).
93.  HMMA - Hollow Metal Manufacturers Association; (See NAAMM).
94. HPVA - Hardwood Plywood & Veneer Association; www.hpva.org.
95. HPW - H. P. White Laboratory, Inc.; www.hpwhite.com.
96. TAPSC - International Association of Professional Security Consultants; www.iapsc.org.
97. IAS - International Accreditation Service; www.iasonline.org.
98. IAS - International Approval Services; (See CSA).
99. ICBO - International Conference of Building Officials; (See ICC).
100. ICC - International Code Council; www.iccsafe.org.
101. ICEA - Insulated Cable Engineers Association, Inc.; www.icea.net.
102. ICPA - International Cast Polymer Alliance; www.icpa-hg.org.
103. ICRI - International Concrete Repair Institute, Inc.; www.icri.org.
104. IEC - International Electrotechnical Commission; http://www.iec.ch.
105. IEEE - Institute of Electrical and Electronics Engineers, Inc. (The); www.ieee.org.
106. IES - Illuminating Engineering Society; (Formerly: Illuminating Engineering Society of
North America); www.ies.org.
107. IESNA - Illuminating Engineering Society of North America; (See IES).
108. IEST - Institute of Environmental Sciences and Technology; www.iest.org.
109. IGMA - Insulating Glass Manufacturers Alliance; www.igmaonline.org.
110. IGSHPA -  International = Ground  Source  Heat Pump  Association;
www.igshpa.okstate.edu.
111. ILI - Indiana Limestone Institute of America, Inc.; www.iliai.com.
112. Intertek - Intertek Group; (Formerly: ETL SEMCO; Intertek Testing Service NA);
www.intertek.com.
113. ISA - International Society of Automation (The); (Formerly: Instrumentation, Systems,
and Automation Society); www.isa.org.
114. ISAS - Instrumentation, Systems, and Automation Society (The); (See ISA).
REFERENCES 014200 - 4
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115. ISFA - International Surface Fabricators Association; (Formerly: International Solid
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Surface Fabricators Association); www.isfanow.org.

ISO - International Organization for Standardization; www.iso.org.

ISSFA - International Solid Surface Fabricators Association; (See ISFA).

ITU - International Telecommunication Union; www.itu.int/home.

KCMA - Kitchen Cabinet Manufacturers Association; www.kcma.org.

LMA - Laminating Materials Association; (See CPA).

LPI - Lightning Protection Institute; www.lightning.org.

MBMA - Metal Building Manufacturers Association; www.mbma.com.

MCA - Metal Construction Association; www.metalconstruction.org.

MFMA - Maple Flooring Manufacturers Association, Inc.; www.maplefloor.org.
MFMA - Metal Framing Manufacturers Association, Inc.; www.metalframingmfg.org.
MHIA - Material Handling Industry of America; www.mbhia.org.

MIA - Marble Institute of America; www.marble-institute.com.

MMPA - Moulding & Millwork Producers Association; www.wmmpa.com.

MPI - Master Painters Institute; www.paintinfo.com.

MSS - Manufacturers Standardization Society of The Valve and Fittings Industry Inc.;
www.mss-hg.org.

NAAMM - National Association of Architectural Metal Manufacturers;
WWW.naamm.org.

NACE - NACE International; (National Association of Corrosion Engineers
International); www.nace.org.

NADCA - National Air Duct Cleaners Association; www.nadca.com.

NAIMA - North American Insulation Manufacturers Association; www.naima.org.
NBGQA - National Building Granite Quarries Association, Inc.; www.nbgga.com.
NBI - New Buildings Institute; www.newbuildings.org.

NCAA - National Collegiate Athletic Association (The); www.ncaa.org.

NCMA - National Concrete Masonry Association; www.ncma.org.

NEBB - National Environmental Balancing Bureau; www.nebb.org.

NECA - National Electrical Contractors Association; www.necanet.org.

NeLMA - Northeastern Lumber Manufacturers Association; www.nelma.org.

NEMA - National Electrical Manufacturers Association; www.nema.org.

NETA - InterNational Electrical Testing Association; www.netaworld.org.

NFHS - National Federation of State High School Associations; www.nths.org.
NFPA - National Fire Protection Association; www.nfpa.org.

NFPA - NFPA International; (See NFPA).

NFRC - National Fenestration Rating Council; www.nfrc.org.

NHLA - National Hardwood Lumber Association; www.nhla.com.

NLGA - National Lumber Grades Authority; www.nlga.org.

NOFMA - National Oak Flooring Manufacturers Association; (See NWFA).
NOMMA - National Ornamental & Miscellaneous Metals Association; www.nomma.org.
NRCA - National Roofing Contractors Association; www.nrca.net.

NRMCA - National Ready Mixed Concrete Association; www.nrmca.org.

NSF - NSF International; www.nsf.org.

NSPE - National Society of Professional Engineers; www.nspe.org.

NSSGA - National Stone, Sand & Gravel Association; www.nssga.org.

NTMA - National Terrazzo & Mosaic Association, Inc. (The); www.ntma.com.
NWFA - National Wood Flooring Association; www.nwfa.org.
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159. PCI - Precast/Prestressed Concrete Institute; www.pci.org.
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PDI - Plumbing & Drainage Institute; www.pdionline.org.

PLASA - PLASA; (Formerly: ESTA - Entertainment Services and Technology
Association); www.plasa.org.

RCSC - Research Council on Structural Connections; www.boltcouncil.org.

RFCI - Resilient Floor Covering Institute; www.rfci.com.

RIS - Redwood Inspection Service; www.redwoodinspection.com.

SAE - SAE International; www.sae.org.

SCTE - Society of Cable Telecommunications Engineers; www.scte.org.

SDI - Steel Deck Institute; www.sdi.org.

SDI - Steel Door Institute; www.steeldoor.org.

SEFA - Scientific Equipment and Furniture Association (The); www.sefalabs.com.
SEI/ASCE - Structural Engineering Institute/American Society of Civil Engineers; (See
ASCE).

SIA - Security Industry Association; www.siaonline.org.

SJI - Steel Joist Institute; www.steeljoist.org.

SMA - Screen Manufacturers Association; www.smainfo.org.

SMACNA - Sheet Metal and Air Conditioning Contractors' National Association;
WWW.smacna.org.

SMPTE - Society of Motion Picture and Television Engineers; www.smpte.org.

SPFA - Spray Polyurethane Foam Alliance; www.sprayfoam.org.

SPIB - Southern Pine Inspection Bureau; www.spib.org.

SPRI - Single Ply Roofing Industry; www.spri.org.

SRCC - Solar Rating & Certification Corporation; www.solar-rating.org.

SSINA - Specialty Steel Industry of North America; www.ssina.com.

SSPC - SSPC: The Society for Protective Coatings; www.sspc.org.

STI - Steel Tank Institute; www.steeltank.com.

SWI - Steel Window Institute; www.steelwindows.com.

SWPA - Submersible Wastewater Pump Association; www.swpa.org.

TCA - Tilt-Up Concrete Association; www.tilt-up.org.

TCNA - Tile Council of North America, Inc.; www.tileusa.com.

TEMA - Tubular Exchanger Manufacturers Association, Inc.; www.tema.org.

TIA - Telecommunications Industry Association (The); (Formerly: TIA/EIA -
Telecommunications Industry Association/Electronic Industries Alliance);
www.tiaonline.org.

TIA/EIA - Telecommunications Industry Association/Electronic Industries Alliance; (See
TIA).

TMS - The Masonry Society; www.masonrysociety.org.

TPI - Truss Plate Institute; www.tpinst.org.

TPI - Turfgrass Producers International; www.turfgrasssod.org.

TRI - Tile Roofing Institute; www.tileroofing.org.

UL - Underwriters Laboratories Inc.; www.ul.com.

UNI - Uni-Bell PVC Pipe Association; www.uni-bell.org.

USAYV - USA Volleyball; www.usavolleyball.org.

USGBC - U.S. Green Building Council; www.usgbc.org.

USITT - United States Institute for Theatre Technology, Inc.; www.usitt.org.

WASTEC - Waste Equipment Technology Association; www.wastec.org.

WCLIB - West Coast Lumber Inspection Bureau; www.wclib.org.
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201. WCMA - Window Covering Manufacturers Association; www.wcmanet.org.

202. WDMA - Window & Door Manufacturers Association; www.wdma.com.
203. WI - Woodwork Institute; www.wicnet.org.
204. WSRCA - Western States Roofing Contractors Association; www.wsrca.com.
205. WWPA - Western Wood Products Association; www.wwpa.org.
B.  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. DIN - Deutsches Institut fur Normung e.V.; www.din.de.
2. IAPMO - International Association of Plumbing and Mechanical Officials;
WWW.iapmo.org.
3. ICC - International Code Council; www.iccsafe.org.
4, ICC-ES - ICC Evaluation Service, LLC; www.icc-es.org.
C.  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.

I. 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.

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.0jp.usdoj.gov.

18.  USP - U.S. Pharmacopeial Convention; www.usp.org.

19.  USPS - United States Postal Service; www.usps.com.

D.  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

REFERENCES
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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;
WWWw.gpo.gov/fdsys.

2. DOD - Department of Defense; Military Specifications and Standards; Available from

DLA Document Services; www.quicksearch.dla.mil.

DSCC - Defense Supply Center Columbus; (See FS).

FED-STD - Federal Standard; (See FS).

5. FS - Federal Specification; Available from DLA Document Services;
www.quicksearch.dla.mil.

B w

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/cchb.

6. MILSPEC - Military Specification and Standards; (See DOD).

USAB - United States Access Board; www.access-board.gov.

8. USATBCB - U.S. Architectural & Transportation Barriers Compliance Board; (See
USAB).

~

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

END OF SECTION 014200
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SECTION 015000 - TEMPORARY FACILITIES AND CONTROLS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

Conditions and other Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY

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

B.  Related Requirements:

1. Section 011000 "Summary" for work restrictions and limitations on utility interruptions.
1.3 USE CHARGES

A.  General: Installation and removal of 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.

A.  Sewer Service: Pay sewer-service use charges for sewer usage by all entities for construction
operations.

B.  Water Service: Pay water-service use charges for water used by all entities for construction
operations.

C.  Electric Power Service: Pay electric-power-service use charges for electricity used by all
entities for construction operations.

1.4 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.  Implementation and Termination Schedule: Within 15 days of date established for
commencement of the Work, submit schedule indicating implementation and termination dates
of each temporary utility.
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C.  Fire-Safety Program: Show compliance with requirements of NFPA 241 and authorities having

D.

1.5

A.

B.

1.6

A.

jurisdiction. Indicate Contractor personnel responsible for management of fire-prevention
program.

Moisture- and Mold-Protection Plan: Describe procedures and controls for protecting materials
and construction from water absorption and damage and mold.
QUALITY ASSURANCE

Electric Service: Comply with NECA, NEMA, and UL standards and regulations for temporary
electric service. Install service to comply with NFPA 70.

Tests and Inspections: Arrange for authorities having jurisdiction to test and inspect each
temporary utility before use. Obtain required certifications and permits.

PROJECT CONDITIONS

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

2.1

A.

B.

2.2

A.

B.

MATERIALS

Portable Chain-Link Fencing: Minimum 2-inch (50-mm), 0.148-inch- (3.8-mm-) thick,
galvanized-steel, chain-link fabric fencing; minimum 6 feet (1.8 m) high with galvanized-steel
pipe posts; minimum 2-3/8-inch- (60-mm-) OD line posts and 2-7/8-inch- (73-mm-) OD corner
and pull posts, with 1-5/8-inch- (42-mm-) OD top and bottom rails. Provide concrete bases for
supporting posts.

Fencing Windscreen Privacy Screen: Polyester fabric scrim with grommets for attachment to
chain link fence, sized to height of fence.
TEMPORARY FACILITIES

Field Offices, General: Prefabricated or mobile units with serviceable finishes, temperature
controls, and foundations adequate for normal loading.

Common-Use Field Office: Of sufficient size to accommodate needs of Owner, Architect, and
construction personnel office activities and to accommodate Project meetings specified in other
Division 01 Sections. Keep office clean and orderly. Furnish and equip offices as follows:

TEMPORARY FACILITIES AND CONTROLS 015000 - 2
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1. Furniture required for Project-site documents including file cabinets, plan tables, plan
racks, and bookcases.

2. Conference room of sufficient size to accommodate meetings of 10 individuals. Provide
electrical power service and 120-V ac duplex receptacles, with no fewer than one
receptacle on each wall. Furnish room with conference table, chairs, and 4-foot- (1.2-m-)
square tack and marker boards.

3. Drinking water and private toilet.

4. Heating and cooling equipment necessary to maintain a uniform indoor temperature of 68
to 72 deg F (20 to 22 deg C).

5. Lighting fixtures capable of maintaining average illumination of 20 fc (215 Ix) at desk
height.

Field Office, Owner: Prefabricated or mobile units of minimum size at least 10'x32'. Furnish
and equip offices as follows:

1. Furniture required for Project-site documents including file cabinets, plan tables, plan
racks, and bookcases.

2. Drinking water and private toilet.

3. Heating and cooling equipment necessary to maintain a uniform indoor temperature of 68
to 72 deg F (20 to 22 deg C).

4. Lighting fixtures capable of maintaining average illumination of 20 fc (215 1x) at desk
height.

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

L. Store combustible materials apart from building.

EQUIPMENT

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

HVAC Equipment: Unless Owner authorizes use of permanent HVAC system, provide vented,
self-contained, liquid-propane-gas or fuel-oil heaters with individual space thermostatic control.

1. Use of gasoline-burning space heaters, open-flame heaters, or salamander-type heating
units is prohibited.

2. Permanent HVAC System: If Owner authorizes use of permanent HVAC system for
temporary use during construction, provide filter with MERV of 8 at each return-air grille
in system and remove at end of construction. and clean HVAC system as required in
Section 017700 "Closeout Procedures."

Air-Filtration Units: Primary and secondary HEPA-filter-equipped portable units with four-
stage filtration. Provide single switch for emergency shutoff. Configure to run continuously.
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PART 3 - EXECUTION

3.1

A.

32

3.3

TEMPORARY FACILITIES, GENERAL

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.

1. Salvage materials and equipment involved in performance of, but not actually
incorporated into, the Work. See other Sections for disposition of salvaged materials that
are designated as Owner's property.

INSTALLATION, GENERAL

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.

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.

TEMPORARY UTILITY INSTALLATION

General: Install temporary service or connect to existing service.

L. Arrange with utility company, Owner, and existing users for time when service can be
interrupted, if necessary, to make connections for temporary services.

Sewers and Drainage: Provide temporary utilities to remove effluent lawfully.

1. Connect temporary sewers to municipal system as directed by authorities having
jurisdiction.

Water Service: Install water service and distribution piping in sizes and pressures adequate for
construction as needed.

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 as available.

Sanitary Facilities: Provide temporary toilets, wash facilities, and drinking water for use of
construction personnel. Comply with requirements of authorities having jurisdiction for type,
number, location, operation, and maintenance of fixtures and facilities.
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F. Temporary Heating and Cooling: Provide temporary heating and cooling required by

construction activities for curing or drying of completed installations or for protecting installed
construction from adverse effects of low temperatures or high humidity. Select equipment that
will not have a harmful effect on completed installations or elements being installed.

1. Provide temporary dehumidification systems when required to reduce ambient and
substrate moisture levels to level required to allow installation or application of finishes
and their proper curing or drying.

G.  Electric Power Service: Provide electric power service and distribution system of sufficient size,
capacity, and power characteristics required for construction operations.

1. Install electric power service underground, unless overhead service must be used.

2. Where power distribution wiring is required by circumstances to be overhead, arrange it
to rise vertically where least exposed to damage.

3. Connect temporary service to new electrical transformer as directed by electric company
officials.

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

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

L Telephone Service: Provide temporary telephone service in common-use facilities for use by all
construction personnel. Install WiFi cell phone access equipment and one land-based telephone
line(s) for each field office.

J. Electronic Communication Service: Provide temporary electronic communication service,
including electronic mail and internet access, in common-use facilities.

1. The Contractor shall provide an e-mail account for the duration of the project,
commencing from the time job site offices are established to post final completion. All
communication to be via email or the Owner’s eBuilder site. Faxes will not be accepted.

2. Provide the following infrastructure for the computer to be used by the Owner,
Architect/Engineers.

a. An RJ45 wall jack on the near location when the computer is to be set, connected
to:

b. A network device that has the capability, such as a router, which has the capability
to issue a DHCP address to the computer that we will be using at that site.

c. The network device (router) should also have the ability to connect the computer
that we will be using at that site to the internet.

d. An RJ 45 cable to connect from the RJ45 wall jack to the computer that we will be
using at that site.
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3.4 SUPPORT FACILITIES INSTALLATION

A.  General: Comply with the following:

1. Locate field offices, storage sheds, sanitary facilities, and other temporary construction
and support facilities for easy access. Contractor’s temporary facility locations shall be
sited to provide the least disturbance possible to neighboring properties — Owner reserves
the right to direct the location of temporary facilities like job-site trailers or temporary
toilets.

2. Provide construction for temporary offices, shops, and sheds located within construction
area or within 30 feet (9 m) of building lines that is noncombustible according to
ASTM E 136. Comply with NFPA 241.

3. 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.

4. Combustible structures should not be within 30 feet of trees or power poles.

B.  Temporary Roads and Paved Areas: Construct and maintain temporary roads and paved areas
adequate for construction operations. Locate temporary roads and paved areas within
construction limits indicated on Drawings.

1. Provide dust-control treatment that is nonpolluting and nontracking. Reapply treatment as
required to minimize dust.

C.  Temporary Use of Planned Permanent Roads and Paved Areas: Locate temporary roads and
paved areas in same location as permanent roads and paved areas. Construct and maintain
temporary roads and paved areas adequate for construction operations. Extend temporary roads
and paved areas, within construction limits indicated, as necessary for construction operations.

1. Coordinate elevations of temporary roads and paved areas with permanent roads and
paved areas.

2. Prepare subgrade and install subbase and base for temporary roads and paved areas
according to Division 31.

3. Delay installation of final course of permanent hot-mix asphalt pavement until
immediately before Substantial Completion.

D.  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.

E. Parking: Provide temporary parking areas for construction personnel.

F. Dewatering Facilities and Drains: Comply with requirements of authorities having jurisdiction.
Maintain Project site, excavations, and construction free of water.
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1. Dispose of rainwater in a lawful manner that will not result in flooding Project or
adjoining properties or endanger permanent Work or temporary facilities.
2. Remove snow and ice as required to minimize accumulations.
G.  Project Signs: Provide Project signs as indicated. Unauthorized signs are not permitted.

3.5

1. Identification Signs: Provide Project identification signs as indicated on Drawings.
2. 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.
3. Maintain and touch up signs so they are legible at all times.

Waste Disposal Facilities: Comply with requirements specified in Section 017419
"Construction Waste Management and Disposal."”

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.

Temporary Stairs: Until permanent stairs are available, provide temporary stairs where ladders
are not adequate.

Temporary Use of Permanent Stairs: Use of new stairs for construction traffic will be permitted,
provided stairs are protected and finishes restored to new condition at time of Substantial
Completion.

SECURITY AND PROTECTION FACILITIES INSTALLATION

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.

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.

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.

Stormwater Control: Comply with requirements of authorities having jurisdiction. Provide
barriers in and around excavations and subgrade construction to prevent flooding by runoff of
stormwater from heavy rains.
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D.  Tree and Plant Protection: Comply with requirements specified in Section 015639 "Temporary

3.6

Tree and Plant Protection."

Site Enclosure Fence: Before construction operations begin, furnish and install site enclosure
fence in a manner that will prevent people from easily entering site except by entrance gates.

1. Extent of Fence: As required to enclose entire Project site or portion determined
sufficient to accommodate construction operations.

2. Maintain security by limiting number of keys and restricting distribution to authorized
personnel.

Security Enclosure and Lockup: Install temporary enclosure around partially completed areas of
construction. Provide lockable entrances to prevent unauthorized entrance, vandalism, theft, and
similar violations of security. Lock entrances at end of each workday.

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

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.

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

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 in construction areas. 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.

4, Provide temporary standpipes and hoses for fire protection. Hang hoses with a warning
sign stating that hoses are for fire-protection purposes only and are not to be removed.
Match hose size with outlet size and equip with suitable nozzles.

MOISTURE AND MOLD CONTROL

Contractor's Moisture-Protection Plan: Describe delivery, handling, storage, installation, and
protection provisions for materials subject to water absorption or water damage.

1. Indicate procedures for discarding water-damaged materials, protocols for mitigating
water intrusion into completed Work, and replacing water-damaged Work.
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2. Indicate sequencing of work that requires water, such as sprayed fire-resistive materials,

3.

plastering, and terrazzo grinding, and describe plans for dealing with water from these
operations. Show procedures for verifying that wet construction has dried sufficiently to
permit installation of finish materials.

Indicate methods to be used to avoid trapping water in finished work.

B.  Exposed Construction Period: Before installation of weather barriers, when materials are subject
to wetting and exposure and to airborne mold spores, protect as follows:

kW=

Protect porous materials from water damage.

Protect stored and installed material from flowing or standing water.

Keep porous and organic materials from coming into prolonged contact with concrete.
Remove standing water from decks.

Keep deck openings covered or dammed.

C.  Partially Enclosed Construction Period: After installation of weather barriers but before full
enclosure and conditioning of building, when installed materials are still subject to infiltration
of moisture and ambient mold spores, protect as follows:

L.

Nownbkwh

Do not load or install drywall or other porous materials or components, or items with
high organic content, into partially enclosed building.

Keep interior spaces reasonably clean and protected from water damage.

Periodically collect and remove waste containing cellulose or other organic matter.
Discard or replace water-damaged material.

Do not install material that is wet.

Discard and replace stored or installed material that begins to grow mold.

Perform work in a sequence that allows wet materials adequate time to dry before
enclosing the material in gypsum board or other interior finishes.

D.  Controlled Construction Period: After completing and sealing of the building enclosure but
prior to the full operation of permanent HVAC systems, maintain as follows:

1. Control moisture and humidity inside building by maintaining effective dry-in conditions.

2. Use temporary or permanent HVAC system to control humidity within ranges specified
for installed and stored materials.

3. Comply with manufacturer's written instructions for temperature, relative humidity, and
exposure to water limits.

a. Hygroscopic materials that may support mold growth, including wood and
gypsum-based products, that become wet during the course of construction and
remain wet for 48 hours are considered defective and require replacing.

b. Measure moisture content of materials that have been exposed to moisture during
construction operations or after installation. Record readings beginning at time of
exposure and continuing daily for 48 hours. Identify materials containing moisture
levels higher than allowed. Report findings in writing to Architect.

c. Remove and replace materials that cannot be completely restored to their
manufactured moisture level within 48 hours.

TEMPORARY FACILITIES AND CONTROLS 015000 - 9
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3.7 OPERATION, TERMINATION, AND REMOVAL

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

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.

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

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. Remove temporary roads and paved areas not intended for or acceptable for integration

into permanent construction. Where area is intended for landscape development, remove
soil and aggregate fill that do not comply with requirements for fill or subsoil. Remove
materials contaminated with road oil, asphalt and other petrochemical compounds, and
other substances that might impair growth of plant materials or lawns. Repair or replace
street paving, curbs, and sidewalks at temporary entrances, as required by authorities
having jurisdiction.

3. At Substantial Completion, repair, renovate, and clean permanent facilities used during
construction period. Comply with final cleaning requirements specified in
Section 017700 "Closeout Procedures."

END OF SECTION 015000

TEMPORARY FACILITIES AND CONTROLS 015000 - 10
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SECTION 015639 - TEMPORARY TREE AND PLANT PROTECTION

PART 1 - GENERAL

1.1 SUMMARY
A.  This Section includes the following:

1. Protection of existing trees from damage.

1.2 RELATED SECTIONS
A.  Section 328000 Irrigation.

B.  Section 329000 Planting.

1.3 REFERENCE STANDARDS

A.  ANSI A300 - Tree Care Operations Standards

1.4 DEFINITIONS
A.  Designated Trees: Existing Trees to Remain as indicated on Drawings.

B. Critical Root Zone (CRZ):

1. CRZ for trees 4 inches in caliper of smaller shall be an area with a radius at least 5 feet
from the trunk.
2. CRZ for trees over 4 inches in caliper shall be the greater area of the below options:
a. An area 5 feet beyond the existing tree canopy.
C.  Zone of Protection: The CRZ and as indicated on Drawings.

1.5 POSTING

A.  When directed, post Designated Trees with Notice sign provided by Owner's Representative.
Attach sign to tree with twine or staples, no nails. Maintain and protect the Notice sign until
completion of construction. Obtain approval of Owner's Representative prior to removal of
sign.
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1.6 NOTICE

A.  Notify all workers, including subcontractors, of the requirements to protect Designated Trees

1.7

1.8

1.9

1.10

1.12

using Notice provided.

PROTECTIVE FENCING

Install protective fencing around Designated Trees, where shown on Drawings, prior to
commencement of any work. Fencing to be a minimum 6 foot chain link, with fence posts
securely anchored. Maintain during construction. Adjustments to fence locations are to be
approved by the Owner's Representative prior to performing any work within the Zone of
Protection.

No construction activities are permitted within the protective fencing without prior approval of
the Owner's Representative.

TRENCHING AND EXCAVATION

All trenching and excavation within the Zone of Protection is to be performed with the use of an
air spade or by hand. Obtain Owner’s Representative approval of trenching and excavation
locations and methods prior to performing any work.

ROOT PRUNING

Prune roots encountered during construction with an approved root-pruning device. Make
clean, vertical cuts. Do not leave split or frayed ends. Obtain Owner’s Representative approval

prior to cutting roots larger than 1 1/2 inches in diameter. Backfill exposed roots with specified
Planting Soil as soon as practical.

TREE CANOPY PRUNING

Prune canopies of Designated Trees impacted by construction only upon approval of Owner’s
Representative. All canopy pruning must be performed by a certified arborist.

MULCH

Provide four (4) inch deep bark mulch within zone of protection as directed, see Section 329000
- Planting.

WATERING

Water trees if required by Owner’s Representative. Watering will be required if it is judged that

root removal is necessary for construction and threatens the survival of the tree. Use a slow drip
or soaker hose to provide one-inch water per week until completion of construction.
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1.13 PROHIBITED ACTIVITIES

A.  Cutting of roots larger than 1 1/2 inch diameter or larger without approval of Owner's
Representative.

B.  Damaging tree bark or branches.

C.  Removal of protective fencing or notice posted on trees prior to approval of Owner’s
Representative.

D.  Activities prohibited within the Zone of Protection (without prior approval) are, but not limited
to: construction, operation of machinery, storage of materials, paving, grading, cutting, filling,
travel within, dumping, disposal of liquids, and parking of vehicles or equipment.

1.14 DAMAGE
A.  Actual tree damage such as trunk scoring and broken limbs or damaged roots inside the Zone of

Protection will be assessed according to the percentage of loss of tree value. Percentage of tree
value will be determined by the Owner’s Representative. Tree value will be determined from
“Evaluation of Landscape Trees, Shrubs, and Other Landscape Plants” by International Society
of Arboriculture.

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

END OF SECTION 015639
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SECTION 016000 - PRODUCT REQUIREMENTS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

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

B.  Related Requirements:

1. Section 012300 "Alternates" for products selected under an alternate.
2. Section 012500 "Substitution Procedures" for requests for substitutions.
3. Section 014200 "References" for applicable industry standards for products specified.

1.3 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. In addition to the basis-of-design product description, product
attributes and characteristics may be listed to establish the significant qualities related to type,
function, in-service performance and physical properties, weight, dimension, durability, visual

PRODUCT REQUIREMENTS 016000 - 1
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1.4

1.5

characteristics, and other special features and requirements for purposes of evaluating
comparable products of additional manufacturers named in the specification.

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 request, if
applicable.

ACTION SUBMITTALS

Comparable Product Request Submittal: Submit request for consideration of each comparable
product. Identify basis-of-design product or fabrication or installation method to be replaced.
Include Specification Section number and title and Drawing numbers and titles.

1. Include data to indicate compliance with the requirements specified in "Comparable
Products" Article.
2. Architect's Action: If necessary, Architect will request additional information or

documentation for evaluation within seven days of receipt of a comparable product
request. Architect will notify Contractor of approval or rejection of proposed comparable
product request within 15 days of receipt of request, or seven days of receipt of additional
information or documentation, whichever is later.

a. Form of Architect's Approval of Submittal: As specified in Section 013300
"Submittal Procedures."

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

Basis-of-Design Product Specification Submittal: Comply with requirements in Section 013300
"Submittal Procedures." Show compliance with requirements.

QUALITY ASSURANCE

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.

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.

PRODUCT REQUIREMENTS 016000 - 2
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2. Equipment Nameplates: Provide a permanent nameplate on each item of service-

connected or power-operated equipment. Locate on a visually accessible but
inconspicuous surface. Include information essential for operation, including the
following:

a. Name of product and manufacturer.
b. Model and serial number.
c. Capacity.
d. Speed.
e. Ratings.
3. See individual identification sections in Divisions 21, 22, 23, and 26 for additional

identification requirements.

1.6 PRODUCT DELIVERY, STORAGE, AND HANDLING
A. Deliver, store, and handle products using means and methods that will prevent damage,
deterioration, and loss, including theft and vandalism. Comply with manufacturer's written

nstructions.

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

2. Store materials in a manner that will not endanger Project structure.

3. Store products that are subject to damage by the elements, under cover in a weather-tight
enclosure above ground, with ventilation adequate to prevent condensation.

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

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

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

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

equipment by Owner's construction forces. Coordinate location with Owner.
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1.7 PRODUCT WARRANTIES

A.  Warranties specified in other Sections shall be in addition to, and run concurrent with, other

B.

C.

warranties required by the Contract Documents. Manufacturer's disclaimers and limitations on
product warranties do not relieve Contractor of obligations under requirements of the Contract
Documents.

1. Manufacturer's Warranty: Written warranty furnished by individual manufacturer for a
particular product and specifically endorsed by manufacturer to Owner.
2. Special Warranty: Written warranty required by the Contract Documents to provide

specific rights for Owner.

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.

Submittal Time: Comply with requirements in Section 017700 "Closeout Procedures."

PART 2 - PRODUCTS

2.1 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.

B.  Product Selection Procedures:
PRODUCT REQUIREMENTS 016000 - 4
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1. Sole Product: Where Specifications name a single manufacturer and product, provide the

named product that complies with requirements. Comparable products or substitutions for
Contractor's convenience will not be considered.

a. Sole product may be indicated by the phrase: "Subject to compliance with
requirements, provide the following: ..."

Sole Manufacturer/Source: Where Specifications name a single manufacturer or source,
provide a product by the named manufacturer or source that complies with requirements.
Comparable products or substitutions for Contractor's convenience will not be
considered.

a. Sole manufacturer/source may be indicated by the phrase: "Subject to compliance
with requirements, provide products by the following: ..."

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. Comparable products or substitutions for Contractor's convenience will be
considered unless otherwise indicated.

a. Limited list of products may be indicated by the phrase: "Subject to compliance
with requirements, provide one of the following: ..."

Non-Limited List of Products: Where Specifications include a list of names of both
available manufacturers and products, provide one of the products listed, or an unnamed
product, which complies with requirements.

a. Non-limited list of products is indicated by the phrase: "Subject to compliance
with requirements, available products that may be incorporated in the Work
include, but are not limited to, the following: ..."

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. Comparable products or substitutions for Contractor's convenience will not
be considered unless otherwise indicated.

a. Limited list of manufacturers is indicated by the phrase: "Subject to compliance
with requirements, provide products by one of the following: ..."

Non-Limited List of Manufacturers: Where Specifications include a list of available
manufacturers, provide a product by one of the manufacturers listed, or a product by an
unnamed manufacturer, which complies with requirements.

a. Non-limited list of manufacturers is indicated by the phrase: "Subject to
compliance with requirements, available manufacturers whose products may be
incorporated in the Work include, but are not limited to, the following: ..."
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7. Basis-of-Design Product: Where Specifications name a product, or refer to a product

2.2

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 012500 "Substitution Procedures” for substitutions for convenience.

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 012500 "Substitution
Procedures" for proposal of product.

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.

COMPARABLE PRODUCTS

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 requests without action, except to record
noncompliance with these requirements:

1. 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. 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.
2. Evidence that proposed product provides specified warranty.
3. List of similar installations for completed projects with project names and addresses and

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

Submittal Requirements: 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.
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PART 3 - EXECUTION (NOT USED)

END OF SECTION 016000
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SECTION 017300 - EXECUTION

PART 1 - GENERAL

1.1 SUMMARY
A.  Section includes general administrative and procedural requirements governing execution of the
Work, including, but not limited to, the following:
1. Construction layout.
2. Installation of the Work.
3. Cutting and patching.
4. Protection of installed construction.
5. Correction of the Work.
B.  Related Requirements:
1. Section 011000 "Summary"
2. Section 013300 "Submittal Procedures" for submitting surveys.
3. Section 017700 "Closeout Procedures" for submitting final property survey with Project
Record Documents, recording of Owner-accepted deviations from indicated lines and
levels, replacing defective work, and final cleaning.
4. Section 024119 "Selective Demolition" for demolition and removal of selected portions
of the building.
1.2 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.
1.3 INFORMATIONAL SUBMITTALS
A.  Qualification Data: For professional engineer.
B.  Cutting and Patching Plan: Submit plan describing procedures at least 10 days prior to the time
cutting and patching will be performed. Include the following information:
1. Extent: Describe reason for and extent of each occurrence of cutting and patching.
EXECUTION . 017300 - 1
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2. Changes to In-Place Construction: Describe anticipated results. Include changes to

1.4

1.5

structural elements and operating components as well as changes in building appearance
and other significant visual elements.

3. Products: List products to be used for patching and firms or entities that will perform
patching work.

4. Dates: Indicate when cutting and patching will be performed.

5. Utilities and Mechanical and Electrical Systems: List services and systems that cutting

and patching procedures will disturb or affect. List services and systems that will be
relocated and those that will be temporarily out of service. Indicate length of time
permanent services and systems will be disrupted.

a. Include description of provisions for temporary services and systems during
interruption of permanent services and systems.

CLOSEOUT SUBMITTALS

Final Property Survey: Submit digital copy showing the Work performed and record survey
data.

QUALITY ASSURANCE

Land Surveyor Qualifications: A professional land surveyor who is legally qualified to practice
in jurisdiction where Project is located and who is experienced in providing land-surveying
services of the kind indicated.

Professional Engineer Qualifications: Refer to Section 014000 "Quality Requirements."

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, or when
encountering the need for cutting and patching of elements whose structural function is
not known, 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 intended, or that results in increased maintenance or
decreased operational life or safety

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
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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.

D. Manufacturer's Installation Instructions: Obtain and maintain on-site manufacturer's written
recommendations and instructions for installation of specified products and equipment.

PART 2 - PRODUCTS

2.1 MATERIALS
A.  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. Use materials that are not considered hazardous.

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

3.1 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 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, gas service piping, 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

EXECUTION . 017300 -3

Copyright © 2021 by the American Institute of Architects. Waming: This ATA MasterSpec based document is protected by U.S. Copyright Law and Intemational
Treaties. A valid, current MasterSpec license 1s required for editing or use of this document.



VOSE ES ADDITION 74-21102-00
BEAVERTON SCHOOL DISTRICT 26 FEBRUARY 2021
BEAVERTON, OREGON 100% CD

3.2

33

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.

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, including Specification Section number and paragraph, and
Drawing sheet number and detail, where applicable.

2. List of detrimental conditions, including substrates.

3. List of unacceptable installation tolerances.

4. Recommended corrections.

Proceed with installation only after unsatisfactory conditions have been corrected. Proceeding
with the Work indicates acceptance of surfaces and conditions.

PREPARATION

Existing Utility Information: Furnish information to Owner 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.

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.

Space Requirements: Verify space requirements and dimensions of items shown
diagrammatically on Drawings.

Review of Contract Documents and Field Conditions: Immediately on discovery of the need for
clarification of the Contract Documents, submit a request for information to Architect.
CONSTRUCTION LAYOUT

Verification: Before proceeding to lay out the Work, verify layout information shown on

Drawings, in relation to the property survey and existing benchmarks and existing conditions. If
discrepancies are discovered, notify Architect promptly.
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B.  Engage a professional engineer experienced in laying out the Work, using the following

34

accepted surveying practices:

1. Establish benchmarks and control points to set lines and levels at each story of
construction and elsewhere as needed to locate each element of Project.

2. Establish limits on use of Project site.

3. Establish dimensions within tolerances indicated. Do not scale Drawings to obtain
required dimensions.

4. Inform installers of lines and levels to which they must comply.

5. Check the location, level and plumb, of every major element as the Work progresses.

6. Notify Architect when deviations from required lines and levels exceed allowable
tolerances.

7. Close site surveys with an error of closure equal to or less than the standard established

by authorities having jurisdiction.

Site Improvements: Locate and lay out site improvements, including pavements, grading, fill
and topsoil placement, utility slopes, and rim and invert elevations.

Building Lines and Levels: Locate and lay out control lines and levels for structures, building
foundations, column grids, and floor levels, including those required for mechanical and
electrical work. Transfer survey markings and elevations for use with control lines and levels.
Level foundations and piers from two or more locations.

Record Log: Maintain a log of layout control work. Record deviations from required lines and
levels. Include beginning and ending dates and times of surveys, weather conditions, name and
duty of each survey party member, and types of instruments and tapes used. Make the log
available for reference by Architect.

INSTALLATION

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

1. Make vertical work plumb, and make horizontal work level.

2. Where space is limited, install components to maximize space available for maintenance
and ease of removal for replacement.

3. Conceal pipes, ducts, and wiring in finished areas unless otherwise indicated.

4. Maintain minimum headroom clearance of 96 inches (2440 mm) in occupied spaces and
90 inches (2300 mm) in unoccupied spaces, unless otherwise indicated on Drawings.

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

Install products at the time and under conditions that will ensure satisfactory results as judged
by Architect. Maintain conditions required for product performance until Substantial
Completion.
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D.  Conduct construction operations, so no part of the Work is subjected to damaging operations or

3.5

loading in excess of that expected during normal conditions of occupancy of type expected for
Project.

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

Tools and Equipment: Select tools or equipment that minimize production of excessive noise
levels.

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.

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 with manufacturer.

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

2. Allow for building movement, including thermal expansion and contraction.

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

Joints: Make joints of uniform width. Where joint locations in exposed Work are not indicated,
arrange joints for the best visual effect, as judged by Architect. Fit exposed connections together
to form hairline joints.

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.

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.

Temporary Support: Provide temporary support of Work to be cut.
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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 in accordance with
requirements in Section 011000 "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 minimize 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.

2. Finished Surfaces: Cut or drill from the exposed or finished side into concealed surfaces.

3. Concrete: 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, as judged by Architect. 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 eliminate evidence of patching
and refinishing.

a. Clean piping, conduit, and similar features before applying paint or other finishing
materials.
b. Restore damaged pipe covering to its original condition.
3. Floors and Walls: Where walls or partitions 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
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3.6

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, corner to corner of
wall and edge to edge of ceiling. 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.
Cleaning: Clean areas and spaces where cutting and patching are performed. Remove paint,
mortar, oils, putty, and similar materials from adjacent finished surfaces.
PROGRESS CLEANING

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

I. 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 (27 deg C).

3. Containerize hazardous and unsanitary waste materials separately from other waste. Mark

containers appropriately and dispose of legally, according to regulations.
a. Use containers intended for holding waste materials of type to be stored.

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

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

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.

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: 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 015000
"Temporary Facilities and Controls." Section 017419 "Construction Waste Management and
Disposal."

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.

L 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.

3.7 STARTING AND ADJUSTING

A.  Coordinate startup and adjusting of equipment and operating components with requirements in
Section 019113 "General Commissioning Requirements."

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

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

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

E. Manufacturer's Field Service: Comply with qualification requirements in Section 014000
"Quality Requirements."

3.8 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.
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B.  Protection of Existing Items: Provide protection and ensure that existing items to remain

3.9

undisturbed by construction are maintained in condition that existed at commencement of the
Work.

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

CORRECTION OF THE WORK

Repair or remove and replace damaged, defective, or nonconforming Work. Restore damaged
substrates and finishes.

1. Repairing includes replacing defective parts, refinishing damaged surfaces, touching up
with matching materials, and properly adjusting operating equipment.

Repair Work previously completed and subsequently damaged during construction period.
Repair to like-new condition.

Restore permanent facilities used during construction to their specified condition.

Remove and replace damaged surfaces that are exposed to view if surfaces cannot be repaired
without visible evidence of repair.

Repair components that do not operate properly. Remove and replace operating components
that cannot be repaired.

Remove and replace chipped, scratched, and broken glass or reflective surfaces.

END OF SECTION 017300
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SECTION 017419 - CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL

PART 1 - GENERAL

1.1

1.2

1.3

1.4

A.

RELATED DOCUMENTS

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

SUMMARY

Section includes administrative and procedural requirements for the following:

1. Recycling nonhazardous demolition and construction waste.

2. Disposing of nonhazardous demolition and construction waste.

DEFINITIONS

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

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

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.

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

Waste Management Plan: Submit plan within 30 days of date established for commencement of
the Work.

Reports: Submit monthly documentation to Owner with each Application for Payment prior to
Substantial Completion substantiating that Waste Management Plan was maintained and that
goals were achieved.

1. Trash: Quantity by weight deposited in landfills. Include associated fees, transportation
costs, container rentals, and taxes for total cost of disposal.
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2. Salvaged Material: Quantity by weight or quantity with destination for each type of

material salvaged for resale, recycling, or adaptive reuse. Include associated fees,
transportation costs, container rentals, and taxes for total cost of disposal. Also, include
reimbursements due to salvage resale.

Total Cost: Indicate total cost or savings for implementation of Waste Management Plan.
This does not imply reimbursement by Owner.

1.5 QUALITY ASSURANCE

A.  Regulatory Requirements: Comply with hauling and disposal regulations of authorities having
jurisdiction.

1.6 WASTE MANAGEMENT PLAN

A.  Waste Management Plan: Include the following information

1.

2.

Analysis of the trash and waste projected to be generated during the entire project
construction cycle, including types and quantities.

Landfill Options: The name, address, and telephone number of the landfill(s) where
trash/waste will be disposed of, the applicable landfill tipping fee(s), and the projected
cost of disposing of all project trash/waste in the landfill(s).

Landfill Alternatives: List all waste materials that will be diverted from landfills by
reuse, salvage, or recycling.

Meetings: Describe regular meetings to be held to address waste prevention, reduction,
recycling, salvage, reuse, and disposal.

Materials Handling Procedures: Describe the means by which materials to be diverted
from landfills will be protected from contamination and prepared for acceptance by
designated facilities; include separation procedures for recyclables, storage, and
packaging.

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.

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION

3.1 PLAN IMPLEMENTATION

A.  General: Implement approved waste management plan. Provide handling, containers, storage,
signage, transportation, and other items as required to implement waste management plan
during the entire duration of the Contract.
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1. Comply with operation, termination, and removal requirements in Section 015000
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"Temporary Facilities and Controls."

Site Access and Temporary Controls: Conduct waste management operations to ensure
minimum interference with roads, streets, walks, walkways, and other adjacent occupied and
used facilities.

1. Designate and label specific areas on Project site necessary for separating materials that
are to be salvaged, recycled, reused, donated, and sold.

2. Comply with Section 015000 "Temporary Facilities and Controls" for controlling dust
and dirt, environmental protection, and noise control.

RECYCLING

A.Use Source Separation Method or Co-mingling Method suitable to sorting and processing
method of selected recycling center. Dispose non-recyclable trash separately into landfill.

1. Source Separation Method: Recyclable materials separated from trash and sorted into
bins or containers prior to transportation to recycling center.

2. Co-Mingling Method: Recyclable materials separated from trash and placed in unsorted
bins or container for sorting at recycling center.

Materials suggested for recycling include:

Packing materials including paper, cardboard, foam plastic, and sheeting.
Recyclable plastics.

Organic plant debris.

Earth materials.

Native stone and granular fill.
Asphalt and paving.

Wood.

Glass.

. Metals.

10.  Gypsum products.

11.  Acoustical ceiling tile.

12.  Carpet.

13.  Equipment oil.

PN R WD =

Ne)

DISPOSAL OF WASTE

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 or incinerator
acceptable to authorities having jurisdiction.

1. Contractor will be responsible for disposing of any equipment in the existing buildings
not scheduled to be salvaged to the owner.
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2. Contractor will be responsible for disposing of remaining school portable units if present.
3. Except as otherwise specified, do not allow waste materials that are to be disposed of
accumulate on-site.
4. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces
and areas.
B.  Burning: Do not burn waste materials.
C.  Burying: Do not bury waste materials.
D.  Disposal: Remove waste materials and dispose of at designated spoil areas on Owner's property.
E. Disposal: Remove waste materials from Owner's property and legally dispose of them.

END OF SECTION 017419
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SECTION 017700 - CLOSEOUT PROCEDURES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 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.

5. Repair of the Work.

B.  Related Requirements:

1. Section 017823 "Operation and Maintenance Data" for additional operation and
maintenance manual requirements.

2. Section 017839 "Project Record Documents" for submitting Record Drawings, Record
Specifications, and Record Product Data.

3. Section 017900 "Demonstration and Training" for requirements to train the Owner's
maintenance personnel to adjust, operate, and maintain products, equipment, and
systems.

1.3 ACTION SUBMITTALS

A.  Product Data: For each type of cleaning agent.

B.  Contractor's List of Incomplete Items: Initial submittal at Substantial Completion.
C. Certified List of Incomplete Items: Final submittal at final completion.
1.4 CLOSEOUT SUBMITTALS

A.  Certificates of Release: From authorities having jurisdiction.

B.  Certificate of Insurance: For continuing coverage.
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C.  Field Report: For pest control inspection.

1.5 MAINTENANCE MATERIAL SUBMITTALS

A.  Schedule of Maintenance Material Items: For maintenance material submittal items specified in
other Sections.

1.6 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.

B.  Submittals Prior to Substantial Completion: Complete the following a minimum of 10 days
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, damage or settlement surveys,
property surveys, Closeout Submittal Log, and similar final record information.

3. Submit closeout submittals specified in individual Sections, including specific warranties,
workmanship bonds, maintenance service agreements, final certifications, and similar
documents.

4. Submit maintenance material submittals specified in individual Sections, including tools,
spare parts, extra materials, and similar items, and deliver to location designated by
Architect. Label with manufacturer's name and model number.

a. Schedule of Maintenance Material Items: Prepare and submit schedule of
maintenance material submittal items, including name and quantity of each item
and name and number of related Specification Section. Obtain Owner's signature
for receipt of submittals.

5. Submit testing, adjusting, and balancing records.

6. Submit changeover information related to Owner's occupancy, use, operation, and
maintenance.

C.  Procedures Prior to Substantial Completion: Complete the following a minimum of 10 days
prior to requesting inspection for determining date of Substantial Completion. List items below
that are incomplete at time of request.

1. Advise Owner of pending insurance changeover requirements.

2. Make final changeover of permanent locks and deliver keys to Owner. Advise Owner's
personnel of changeover in security provisions.

CLOSEOUT PROCEDURES 017700 -2

Copyright © 2021 by the American Institute of Architects. Waming: This ATA MasterSpec based document is protected by U.S. Copyright Law and Intemational
Treaties. A valid, current MasterSpec license 1s required for editing or use of this document.



VOSE ES ADDITION 74-21102-00
BEAVERTON SCHOOL DISTRICT 26 FEBRUARY 2021
BEAVERTON, OREGON 100% CD

1.7

3. Complete startup and testing of systems and equipment.

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 017900 "Demonstration and Training."

6. Advise Owner of changeover in utility services.

7. Participate with Owner in conducting inspection and walkthrough with local emergency
responders.

8. Terminate and remove temporary facilities from Project site, along with mockups,

construction tools, and similar elements.
. Complete final cleaning requirements.
10.  Touch up paint and otherwise repair and restore marred exposed finishes to eliminate
visual defects.

Inspection: Submit a written request for inspection to determine Substantial Completion a
minimum of 10 days prior to date the Work will be completed and ready for final inspection and
tests. On receipt of request, Architect will either proceed with inspection or notify Contractor of
unfulfilled requirements. Architect 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.

1. Request re-inspection 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.

FINAL COMPLETION PROCEDURES

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 012900 "Payment
Procedures."

2. 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.

3. Certificate of Insurance: Submit evidence of final, continuing insurance coverage
complying with insurance requirements.

4. Submit pest-control final inspection report.

5. Submit final completion photographic documentation.

Inspection: Submit a written request for final inspection to determine acceptance a minimum of
10 days prior to date the work will be completed and ready for final inspection and tests. On
receipt of request, Architect will either proceed with inspection or notify Contractor of
unfulfilled requirements. Architect 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.
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1. Request re-inspection when the Work identified in previous inspections as incomplete is

1.8
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completed or corrected.

LIST OF INCOMPLETE ITEMS (PUNCH LIST)

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, starting with exterior areas first and
proceeding from lowest floor to highest floor.

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:

Project name.

Date.

Name of Architect.
Name of Contractor.
Page number.

opooe

4. Submit list of incomplete items in the following format:

a. MS Excel electronic file. Architect will return annotated file.
b. Web-based project software upload. Utilize software feature for creating and
updating list of incomplete items (punch list).

SUBMITTAL OF PROJECT WARRANTIES

Time of Submittal: Submit written warranties on request of Architect for designated portions of
the Work where warranties are indicated to commence on dates other than date of Substantial
Completion, or when delay in submittal of warranties might limit Owner's rights under
warranty.

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.

Organize warranty documents into an orderly sequence based on the table of contents of Project
Manual.

Warranty Electronic File: Provide warranties and bonds in PDF format. Assemble complete
warranty and bond submittal package into a single electronic PDF file with bookmarks enabling

navigation to each item. Provide bookmarked table of contents at beginning of document.

I. Submit by uploading to web-based project software site.
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PART 2 - PRODUCTS

2.1

A.

MATERIALS

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

3.1 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.

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. Remove snow and ice to provide safe access to building.

f. 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.

g. Remove debris and surface dust from limited access spaces, including roofs,
plenums, shafts, trenches, equipment vaults, manholes, attics, and similar spaces.

h. Sweep concrete floors broom clean in unoccupied spaces.

1. 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.
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k. Remove labels that are not permanent.
1. Wipe surfaces of mechanical and electrical equipment, elevator equipment, and

similar equipment. Remove excess lubrication, paint and mortar droppings, and
other foreign substances.

m.  Clean plumbing fixtures to a sanitary condition, free of stains, including stains
resulting from water exposure.

n. Replace disposable air filters and clean permanent air filters. Clean exposed
surfaces of diffusers, registers, and grills.
0. Clean ducts, blowers, and coils if units were operated without filters during

construction or that display contamination with particulate matter on inspection.
p Clean light fixtures, lamps, globes, and reflectors to function with full efficiency.
q. Leave Project clean and ready for occupancy.

C.  Pest Control: Comply with pest control requirements in Section 015000 "Temporary Facilities
and Controls." Prepare written report.

D.  Construction Waste Disposal: Comply with Owner waste disposal.

3.2 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.

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.

END OF SECTION 017700

CLOSEOUT PROCEDURES 017700 -6

Copyright © 2021 by the American Institute of Architects. Waming: This ATA MasterSpec based document is protected by U.S. Copyright Law and Intemational
Treaties. A valid, current MasterSpec license 1s required for editing or use of this document.



VOSE ES ADDITION 74-21102-00
BEAVERTON SCHOOL DISTRICT 26 FEBRUARY 2021
BEAVERTON, OREGON 100% CD

SECTION 017823 - OPERATION AND MAINTENANCE DATA

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A.  Section includes administrative and procedural requirements for preparing operation and
maintenance manuals, including the following:

Operation and maintenance documentation directory manuals.
Emergency manuals.

Systems and equipment operation manuals.

Systems and equipment maintenance manuals.

Product maintenance manuals.

kW=

B.  Related Requirements:

1. Section 013300 "Submittal Procedures" for submitting copies of submittals for operation
and maintenance manuals.
2. Section 019113 "General Commissioning Requirements" for verification and compilation

of data into operation and maintenance manuals.

1.3 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.
1.4 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. Architect and Commissioning Authority and Beaverton School District will comment on
whether content of operation and maintenance submittals is acceptable.
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2. Where applicable, clarify and update reviewed manual content to correspond to revisions

1.5

1.6

and field conditions.
Format: Submit operation and maintenance manuals in the following format:

1. Submit by uploading to web-based project software site. Enable reviewer comments on
draft submittals.

Final Manual Submittal: Submit each manual in final form prior to requesting inspection for
Substantial Completion and at least 15 days before commencing demonstration and training.
Architect and Commissioning Authority will return copy with comments.

1. Correct or revise each manual to comply with Architect's and Commissioning Authority's
and Beaverton School District’s comments. Submit copies of each corrected manual
within 15 days of receipt of Architect's and Commissioning Authority's comments and
prior to commencing demonstration and training.

Comply with Section 017700 "Closeout Procedures" for schedule for submitting operation and
maintenance documentation.

FORMAT OF OPERATION AND MAINTENANCE MANUALS

Manuals, Electronic Files: Submit manuals in the form of a multiple file composite electronic
keyword searchable 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.

2. For each product, provide 1 pdf containing all Product Data and 1 pdf containing the
Warranty. Place pdfs into files named according to CSI format

3. Provide all documents on USB Drive.

REQUIREMENTS FOR OPERATION, AND MAINTENANCE MANUALS
Organization of Manual: Unless otherwise indicated, organize single manual into a separate
section for each system and subsystem, and a separate section for each piece of equipment not

part of a system. The manual shall contain the following materials, in the order listed:

1. Title page.
2. Table of contents.

3. Manual contents to be uploaded to web-based project software site
a. Contact list
b. Certificate of Substantial Completion (AIA G704-2000)
c. Contractor's Statement of Warranty
d. Lead Free Certifiecation Letter
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e. Asbestos Free Certification Letter
f. Certificate of Occupancy
g. Final Permit Inspection Approvals
h. Product Data (including shop drawings, where applicable) and Warranties
organized by CSI Format.
1.7 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:

1. System, subsystem, and equipment descriptions. Use designations for systems and
equipment indicated on Contract Documents.

Performance and design criteria if Contractor has delegated design responsibility.
Operating standards.

Operating procedures.

Operating logs.

Wiring diagrams.

Control diagrams.

Piped system diagrams.

Precautions against improper use.

0. License requirements including inspection and renewal dates.

S0 XN LR W

C.  Descriptions: Include the following:

1. Product name and model number. Use designations for products indicated on Contract
Documents.

Manufacturer's name.

Equipment identification with serial number of each component.

Equipment function.

Operating characteristics.

Limiting conditions.

Performance curves.

Engineering data and tests.

Complete nomenclature and number of replacement parts.

e e A

D.  Operating Procedures: Include the following, as applicable:
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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.

1.8

Systems and Equipment Controls: Describe the sequence of operation, and diagram controls as
installed.

Piped Systems: Diagram piping as installed, and identify color coding where required for
identification.

SYSTEMS AND EQUIPMENT MAINTENANCE MANUALS

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 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.

Content: For each system, sub-system, 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.

Source Information: List each system, sub-system, and piece of equipment included in the
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.

Manufacturers' Maintenance Documentation: Include the following information for each
component part or piece of equipment:

I. 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.
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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.
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.

L. 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.

L. Do not use original project record documents as part of maintenance manuals.
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1.9 PRODUCT MAINTENANCE MANUALS

A.  Product Maintenance Manual: Assemble a complete set of maintenance data indicating care and
maintenance of each product, material, and finish incorporated into the Work.

B.  Content: Organize manual into a separate section for each product, material, and finish. Include
source information, product information, maintenance procedures, repair materials and sources,
and warranties and bonds, as described below.

C.  Source Information: List each product included in manual, identified by product name and
arranged to match manual's table of contents. For each product, list name, address, and
telephone number of Installer or supplier and maintenance service agent, and cross-reference
Specification Section number and title in Project Manual and drawing or schedule designation
or identifier where applicable.

D.  Product Information: Include the following, as applicable:

1. Product name and model number.
2. Manufacturer's name.
3. Color, pattern, and texture.
4. Material and chemical composition.
5. Reordering information for specially manufactured products.
E. Maintenance Procedures: Include manufacturer's written recommendations and the following:
1. Inspection procedures.
2. Types of cleaning agents to be used and methods of cleaning.
3. List of cleaning agents and methods of cleaning detrimental to product.
4. Schedule for routine cleaning and maintenance.
5. Repair instructions.
F. Repair Materials and Sources: Include lists of materials and local sources of materials and

related services.

G.  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.
PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

END OF SECTION 017823
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SECTION 017839 - PROJECT RECORD DOCUMENTS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A.  Section includes administrative and procedural requirements for project record documents,
including the following:

Record Drawings.

Record Specifications.

Record Product Data.
Miscellaneous record submittals.

b s

B.  Related Requirements:
1. Section 017700 "Closeout Procedures" for general closeout procedures.
2. Section 017823 "Operation and Maintenance Data" for operation and maintenance

manual requirements.
1.3 PRELIMINARY CLOSEOUT SUBMITTALS

A.  Submit to the owner the following for review:
1. Revit model detailed to LOD 300.
2. CAD files & X-refs (ie Landscape dwgs).
3. Draft Operations and Maintenance Manual.

1.4 CLOSEOUT SUBMITTALS

A. One (1) USB containing O&M Manual; Specs; Revit model; DWG files; pdfs of Record
Drawings, Redline Drawings (scanned if necessary) and Permit Drawings (scanned)

B. One (1) hard copy of Permit Drawing Set (original stamp, signature, & date)
C.  One (1) hard copy of Record Drawings + As — Built deferred submittals such as FA and FS

D.  One (1) hard copy Specifications book.
PROJECT RECORD DOCUMENTS 017839 -1
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E. One (1) hard copy of the Irrigation Plan Color Coded

F.

1.5

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.

RECORD DRAWINGS

Record Prints: Maintain one set of marked-up paper copies of the Contract Drawings and Shop
Drawings, incorporating new and revised drawings as modifications are issued.

1.

Preparation: Mark record prints to show the actual installation where installation varies
from that shown originally. Require individual or entity who obtained record data,
whether individual or entity is Installer, subcontractor, or similar entity, to provide
information for preparation of corresponding marked-up record prints.

Give particular attention to information on concealed elements that would be
difficult to identify or measure and record later.

Accurately record information in an acceptable drawing technique.

Record data as soon as possible after obtaining it.

Record and check the markup before enclosing concealed installations.
Cross-reference record prints to corresponding photographic documentation.

oao o

Content: Types of items requiring marking include, but are not limited to, the following:

Dimensional changes to Drawings.

Revisions to details shown on Drawings.

Depths of foundations.

Locations and depths of underground utilities.

Revisions to routing of piping and conduits.

Revisions to electrical circuitry.

Actual equipment locations.

Duct size and routing.

Locations of concealed internal utilities.

Changes made by Change Order or Construction Change Directive.
Changes made following Architect's written orders.

Details not on the original Contract Drawings.

Field records for variable and concealed conditions.

Record information on the Work that is shown only schematically.

BE AT RSO R0 o

Mark the Contract Drawings and Shop Drawings completely and accurately. Use
personnel proficient at recording graphic information in production of marked-up record
prints.

Mark record sets with erasable, red-colored pencil. Use other colors to distinguish
between changes for different categories of the Work at same location.

Mark important additional information that was either shown schematically or omitted
from original Drawings.
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6. Note Construction Change Directive numbers, alternate numbers, Change Order

1.6

numbers, and similar identification, where applicable.

Record Digital Data Files: Immediately before inspection for Certificate of Substantial
Completion, review marked-up record prints with Architect. When authorized, prepare a full set
of corrected digital data files of the Contract Drawings, as follows:

1. Format: Annotated PDF electronic file with comment function enabled Via USB Drive.

2. Incorporate changes and additional information previously marked on record prints.
Delete, redraw, and add details and notations where applicable.

3. Refer instances of uncertainty to Architect for resolution.

4. Architect will furnish Contractor with one set of digital data files of the Contract

Drawings for use in recording information.

a. See Section 013100 "Project Management and Coordination" for requirements
related to use of Architect's digital data files.

b. Architect will provide data file layer information. Record markups in separate
layers.

Format: Identify and date each record Drawing; include the designation "PROJECT RECORD
DRAWING" in a prominent location.

1. Record Prints: Organize record prints into manageable sets. Bind each set with durable
paper cover sheets. Include identification on cover sheets.

2. Format: Annotated PDF electronic file with comment function enabled via USB Drive.

3. Record Digital Data Files: Organize digital data information into separate electronic files

that correspond to each sheet of the Contract Drawings. Name each file with the sheet
identification. Include identification in each digital data file.
4. Identification: As follows:

Project name.

Date.

Designation "PROJECT RECORD DRAWINGS."
Name of Architect.

Name of Contractor.

opoos

RECORD SPECIFICATIONS

Preparation: Mark Specifications to indicate the actual product installation where installation
varies from that indicated in Specifications, addenda, and contract modifications.

L. Give particular attention to information on concealed products and installations that
cannot be readily identified and recorded later.
2. Note related Change Orders and record Drawings where applicable.

Format: Submit record Specifications as annotated PDF electronic file via USB drive.
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1.7 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 as they
occur; do not wait until end of Project.

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, record Specifications, and record Drawings where
applicable.

C.  Format: Submit record Product Data as annotated PDF electronic file via USB Drive.
1. Include record Product Data directory organized by Specification Section number and
title, electronically linked to each item of record Product Data.
1.8 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.
B.  Format: Submit miscellaneous record submittals as PDF electronic file via USB Drive.
1. Include miscellaneous record submittals directory organized by Specification Section
number and title, electronically linked to each item of miscellaneous record submittals.
1.9 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.
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PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

END OF SECTION 017839
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SECTION 017900 - DEMONSTRATION AND TRAINING

PART 1 - GENERAL

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

A.  Section includes administrative and procedural requirements for instructing Owner's personnel,
including the following:

1. Instruction in operation and maintenance of systems, subsystems, and equipment.
2. Demonstration and training video recordings.
1.3 INFORMATIONAL SUBMITTALS
A.  Instruction Program: Submit outline of instructional program for demonstration and training,

including a list of training modules and a schedule of proposed dates, times, length of

instruction time, and instructors' names for each training module. Include learning objective and

outline for each training module.

1. Indicate proposed training modules using manufacturer-produced demonstration and
training video recordings for systems, equipment, and products in lieu of video recording
of live instructional module.

B.  Qualification Data: For facilitator.

C.  Attendance Record: For each training module, submit list of participants and length of
instruction time.

D.  Evaluations: For each participant and for each training module, submit results and
documentation of performance-based test.

1.4 CLOSEOUT SUBMITTALS

A.  Demonstration and Training Video Recordings: Submit two copies within seven days of end of
each training module. Include Closed Captioning in video recordings.

1. Identification: On each copy, provide an applied label with the following information:
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a. Name of Project.

b. Name and address of videographer.

c. Name of Architect.

d. Name of Construction Manager.

e. Name of Contractor.

f. Date of video recording.

2. At completion of training, submit complete training manual(s) for Owner's use prepared

1.5

1.6

in same PDF file format required for operation and maintenance manuals specified in
Section 017823 "Operation and Maintenance Data."

QUALITY ASSURANCE

Facilitator Qualifications: A firm or individual experienced in training or educating
maintenance personnel in a training program similar in content and extent to that indicated for
this Project, and whose work has resulted in training or education with a record of successful
learning performance.

Instructor Qualifications: A factory-authorized service representative, complying with
requirements in Section 014000 "Quality Requirements," experienced in operation and
maintenance procedures and training.

Videographer Qualifications: A professional videographer who is experienced photographing
demonstration and training events similar to those required.

Preinstruction Conference: Conduct conference at Project site to comply with requirements in
Section 013100 "Project Management and Coordination." Review methods and procedures
related to demonstration and training including, but not limited to, the following:

L. Inspect and discuss locations and other facilities required for instruction.

2. Review and finalize instruction schedule and verify availability of educational materials,
instructors' personnel, audiovisual equipment, and facilities needed to avoid delays.

3. Review required content of instruction.

4, For instruction that must occur outside, review weather and forecasted weather conditions

and procedures to follow if conditions are unfavorable.

COORDINATION

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.

Coordinate instructors, including providing notification of dates, times, length of instruction
time, and course content.
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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.

D. In addition to general building training the subcontractors to provide trade specific training for
Mechanical and Electrical systems. This training shall be conducted during commissioning of
the building, 3 months after building competition and prior to 1 year warranty expiration.

1. Each training sessions to last a maximum of 8 hours.

1.7 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.
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.
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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.

1. Operating procedures for emergencies.

J- Operating procedures for system, subsystem, or equipment failure.

k. Seasonal and weekend operating instructions.

1. Required sequences for electric or electronic systems.

m.  Special operating instructions and procedures.

5. Adjustments: Include the following:

oo

Alignments.

Checking adjustments.

Noise and vibration adjustments.
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.
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.
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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.
1.8 PREPARATION

1.9

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 017823 "Operation and Maintenance Data."

Set up instructional equipment at instruction location.

INSTRUCTION

Facilitator: Engage a qualified facilitator to prepare instruction program and training modules,
to coordinate instructors, and to coordinate between Contractor and Owner for number of
participants, instruction times, and location.

Engage qualified instructors to instruct Owner's personnel to adjust, operate, and maintain
systems, subsystems, and equipment not part of a system.

1. Owner will furnish an instructor to describe Owner's operational philosophy.
2. Owner will furnish Contractor with names and positions of participants.

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.

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.

Evaluation: At conclusion of each training module, assess and document each participant's
mastery of module by use of a demonstration performance-based test.

Cleanup: Collect used and leftover educational materials and give to Owner. Remove
instructional equipment. Restore systems and equipment to condition existing before initial
training use.
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PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

END OF SECTION 017900
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SECTION 019113 - GENERAL COMMISSIONING REQUIREMENTS

PART 1 - GENERAL

1.1

1.2

A.

DESCRIPTION

Commissioning: Commissioning is a systematic process of ensuring and documenting that all
building systems perform interactively according to the design intent and the owner’s
operational needs. The commissioning process shall encompass and coordinate the traditionally
separate functions of system documentation, equipment startup, control system calibration,
testing and balancing, performance testing and training.

Commissioning during the construction phase is intended to achieve the following specific
objectives according to the Contract Documents:

1. Verify that applicable equipment and systems are installed according to the
manufacturer’s recommendations and to industry accepted minimum standards and that
they receive adequate operational checkout by installing contractors.

2. Verify and document proper performance of equipment and systems.

3. Verify that O&M documentation left on site is complete.

4, Verify that the Owner’s operating personnel are adequately trained.

The commissioning process does not take away from or reduce the responsibility of the system
designers or installing contractors to provide a finished and fully functioning product.

COORDINATION

Commissioning Team: The members of the commissioning team consist of the Commissioning
Authority (CxA), the owner’s designated Project Manager (PM), the General Contractor (GC or
Contractor), the architect and design engineers, the Plumbing Contractor (PC), the Mechanical
Contractor (MC), the Electrical Contractor (EC), the TAB representative, the Controls
Contractor (CC), any other installing subcontractors or suppliers of equipment. If known, the
Owner’s building or plant operator/engineer is also a member of the commissioning team.

Management: The CxA is hired by the Owner directly. The CxA directs and coordinates the
commissioning activities. All members work together to fulfill their contracted responsibilities
and meet the objectives of the Contract Documents. The CxA’s responsibilities are the same
regardless of who hired the CxA.

Scheduling: The CxA will work with the GC according to established protocols to schedule the
commissioning activities. The CxA will provide sufficient notice to the PM and GC for
scheduling commissioning activities. The GC will integrate all commissioning activities into
the master schedule. All parties will address scheduling on an ongoing basis and make
necessary notifications in a timely manner in order to expedite the commissioning process.
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1.3 COMMISSIONING PROCESS

A.  Commissioning Process: The following narrative provides a brief overview of the typical
commissioning tasks during construction and the general order in which they occur.

L.

10.
1.

12.
13.

Commissioning during construction begins with a scoping meeting conducted by the
CxA where the commissioning process is reviewed with the commissioning team
members.

Additional meetings will be required throughout construction, scheduled by the CxA with
necessary parties attending, to plan, scope, coordinate, schedule future activities and
resolve problems.

Equipment documentation is submitted to the CxA during normal submittals, including
detailed start-up procedures.

The CxA works with the Subs to develop startup plans and startup documentation
formats, which may include providing the Subs with prefunctional checklists to be
completed during the startup process.

In general, the checkout and performance verification proceeds from simple to complex;
from component level to equipment to systems and intersystem levels with prefunctional
checklists being completed before functional testing.

The Subs, under their own direction, execute and document the prefunctional checklists
and perform startup and initial checkout. The CxA documents that the checklists and
startup were completed according to approved plans, and may witness startup of selected
systems and equipment.

The CxA develops specific equipment and system functional testing procedures. The
Subs review the procedures.

The procedures are executed/witnessed and documented by the CxA, with the assistance
of the Subs as necessary.

Items of non-compliance in material, installation, programming, calibration, start-up or
setup are corrected at the Sub’s expense and the system retested.

The CxA reviews O&M’s for all commissioned systems for completeness.

The CxA reviews and approves training plans/agenda for training provided by the Subs
(for commissioned equipment), and verifies that training was completed as per the
contract documents.

The CxA issues a report of the commissioning process and results.

The CxA performs a Near-Warranty End or Post Occupancy Review approximately 10
months into the 12 month warranty period.

1.4 RELATED WORK

A.  Specific commissioning requirements are given in the following sections of these specifications.
All of the following sections apply to the Work of this section.

1. Section 011000 "Summary" for Commissioning Authority responsibilities.
2. Section 013300 "Submittal Procedures" for submittal procedure requirements for
commissioning process.
3. Section 017700 "Closeout Procedures" for Certificate of Construction-Phase
Commissioning Process Completion submittal requirements.
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4. Section 017823 "Operation and Maintenance Data" for preliminary operation and
maintenance data submittal requirements.
5. Section 019119.43 "Exterior Enclosure Commissioning" for technical commissioning
requirements for exterior closure.
6. Section 210800 "Commissioning of Fire Suppression” for technical commissioning
requirements for fire suppression.
7. Section 220800 "Commissioning of Plumbing" for technical commissioning requirements
for plumbing.
8. Section 230800 "Commissioning of HVAC" for technical commissioning requirements
for HVAC.
9. Section 260800 "Commissioning of Electrical Systems" for technical commissioning

requirements for electrical systems.
10.  Section 270800 "Commissioning of Communications" for technical commissioning
requirements for communications systems.

1.5 RESPONSIBILITIES

A.  The responsibilities of various parties in the commissioning process are provided in this section.
It is noted that the services for the Commissioning Authority, Project Manager, Construction
Manager, Architect, and HVAC mechanical and electrical designers/engineers are not provided
for in this contract. That is, the Contractor is not responsible for providing their services. Their
responsibilities are listed here to clarify the commissioning process.

B. All Parties

1. Follow the Commissioning Plan and Cx Specification requirements.
2. Attend commissioning scoping meeting and additional meetings, as necessary.

C.  Architect (of the A/E)

—

Attend the commissioning scoping meeting and selected commissioning team meetings.
2. Perform normal submittal review, construction observation, as-built drawing preparation,
O&M manual preparation, etc., as contracted.

3. Provide any design narrative documentation requested by the CxA.

4. Coordinate resolution of system deficiencies identified during commissioning, according
to the contract documents.

5. Prepare and submit final as-built design intent documentation for inclusion in the O&M

manuals. Review and approve the O&M manuals.

D.  Mechanical and Electrical Designers/Engineers (of the A/E)

1. Perform normal submittal review, construction observation, O&M review, etc., as
contracted.
2. Review and respond to CxA review comments of construction documents and O&M
manuals.
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3. Coordinate with CxA for review of contractor submittals. Review and respond to CxA
review comments. Incorporate CxA comments into response to contractors as

appropriate.

4. The designers shall assist (along with the contractors) in clarifying the operation and
control of commissioned equipment in areas where the specifications, control drawings or
equipment documentation is not sufficient for writing detailed testing procedures.

5. Review draft functional/performance test procedures: respond with any comments.

6. Respond to issues in the Cx Log identified as awaiting action by Engineer.

7. Attend commissioning scoping meetings and other selected commissioning team
meetings.

8. Participate in the resolution of system deficiencies identified during commissioning,

according to the contract documents.

E. Commissioning Authority (CxA)

L.

W

11.
12.

The CxA is not responsible for design concept, design criteria, compliance with codes,
design or general construction scheduling, cost estimating, or construction management.
The CxA may assist with problem-solving, non-conformance or deficiencies, but
ultimately that responsibility resides with the general contractor and the A/E. The
primary role of the CxA is to develop and coordinate the execution of a testing plan,
observe and document performance—that systems are functioning in accordance with the
documented design intent and in accordance with the Contract Documents. The
Contractors will provide all tools or the use of tools to start, check-out and functionally
test equipment and systems, except for specified testing with portable data-loggers, which
shall be supplied and installed by the CxA.

Coordinate the commissioning work and, with the GC and PM, ensure that
commissioning activities are being scheduled into the master schedule.

Plan and conduct a commissioning scoping meeting and other commissioning meetings.
Request and review additional information required to perform commissioning tasks,
including O&M materials, contractor start-up and checkout procedures.

Before startup, gather and review the current control sequences and interlocks and work
with contractors and design engineers until sufficient clarity has been obtained, in
writing, to be able to write detailed testing procedures.

Review and comment on Contractor submittals applicable to systems being
commissioned for compliance with commissioning needs, concurrent with the A/E
reviews.

Prepare and distribute pre-functional checklists and startup forms.

Perform site visits, as necessary, to observe component and system installations. Attend
selected planning and job-site meetings to obtain information on construction progress.
Review construction meeting minutes for revisions/substitutions relating to the
commissioning process. Assist in resolving any discrepancies.

Approve systems startup by reviewing start-up reports and by selected site observation.
Oversee sufficient functional testing of the control system and approve it to be used for
TAB, before TAB is executed.

Review and comment on TAB report for commissioning related issues.

With necessary assistance and review from installing contractors, write the functional
testing procedures for equipment and systems. This may include energy management
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13.

14.

15.
16.

17.
18.
19.
20.
21.

22.

control system trending, stand-alone data logger monitoring or manual functional testing.
Submit to PM for review, and for approval if required.

Analyze any functional performance trend logs and monitoring data to verify
performance.

Witness selected startup/performance tests performed by installing contractors. Review
and comment on test reports.

Perform or witness functional test procedures on the commissioned equipment.

Maintain a master deficiency and resolution log and a separate testing record. Provide
the PM with written progress reports and test results with recommended actions.

Review equipment warranties to ensure that the Owner’s responsibilities are clearly
defined.

Review Contractor’s training plan for facility operating staff and building occupants.
Verify Contractor’s execution of plan.

Review and comment on preliminary O&M manuals for commissioned systems.

Provide a final commissioning report (as described in this section).

Coordinate and supervise required seasonal or deferred testing and deficiency
corrections.

Return to the site at 10 months into the 12 month warranty period and do a brief review
with facility staff the current building operation and the condition of outstanding issues
related to the original and seasonal commissioning. Identify problems or concerns staff
have operating the building as originally intended. Make suggestions for improvements
and for recording these changes in the O&M manuals. Identify areas that may come
under warranty or under the original construction contract.

F. Owner’s Project Manager (PM)

PN RO =

e

10.

Manage the contract of the A/E and of the GC.

Provide final approval for the completion of the commissioning work.

Provide construction documents for CxA review.

Review draft functional/performance test procedures; respond with any comments.
Respond to issues in the Cx Log identified as awaiting action by Owner.

Attend commissioning meetings.

Forward to CxA any start-up forms produced by vendors hired by owner.

Arrange for O&M staff to attend contractor training sessions; coordinate with GC and/or
Subs to schedule.

Forward O&M manuals for any commissioned equipment provided by owner to CxA for
review.

Ensure that any seasonal or deferred testing and any deficiency issues are addressed.

G.  General Contractor (GC)

1. Designate one of their staff to be the General Contractor’s Cx Coordinator, with whom
the CxA coordinates all contractor Cx responsibilities.
2. Facilitate the coordination of the commissioning work by the CxA, and with the CxA
ensure that commissioning activities are being scheduled into the master schedule.
3. Furnish a copy of all construction documents, addenda, change orders and approved
submittals and shop drawings related to commissioned equipment to the CxA.
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4. In each purchase order or subcontract written, include requirements for submittal data,

O&M data, commissioning tasks and training.

5. Ensure that all Subs execute their commissioning responsibilities according to the
Contract Documents and schedule.

6. A representative shall attend a commissioning scoping meeting and other necessary
meetings scheduled by the CxA to facilitate the Cx process.

7. Schedule subcontractors to attend commissioning meetings when requested by CxA.

8. Deliver Pre-Functional checklists to subcontractors, collect completed forms and forward
to CxA.

9. Forward completed contractor and vendor Start-up Forms for commissioned equipment
to the CxA.

10.  Submit RFI’s generated by the CxA to the A/E.

11.  Notify CxA when all Pre-Functional Checklists and Start-up Forms have been completed
and systems are ready for Functional/performance testing.

12.  Respond to all issues in the Cx Log identified as awaiting action by the GC.

13.  Coordinate the training of owner personnel. Forward training plans and records to CxA
for review.

14.  Prepare O&M manuals, according to the Contract Documents, including clarifying and
updating the original sequences of operation to as-built conditions and make available to
the CxA, concurrent with the A/E review.

15.  Ensure that Subs correct deficiencies and make necessary adjustments to O&M manuals

and as-built drawings for applicable issues identified in any seasonal testing.

H.  Equipment Suppliers

1. Provide all requested submittal data, including detailed start-up procedures and specific
responsibilities of the Owner to keep warranties in force.

2. Assist in equipment testing per agreements with Subs.

3. Include all special tools and instruments (only available from vendor, specific to a piece
of equipment) required for testing equipment according to these Contract Documents in
the base bid price to the Contractor, except for stand-alone data logging equipment that
may be used by the CxA.

4. Through the contractors they supply products to, analyze specified products and verify
that the designer has specified the newest most updated equipment reasonable for this
project’s scope and budget.

5. Provide information requested by CxA regarding equipment sequence of operation and
testing procedures.

6. Review test procedures for equipment installed by factory representatives.

L Subcontractors
1. Refer to division specific commissioning specification sections listed under 019113 part

1.4, “Related Work” for responsibilities specific to each subcontractor.

1.6 SYSTEMS TO BE COMMISSIONED

A.  The following equipment and associated systems will be commissioned in this project:
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1. Division 22: Plumbing Systems

a. Domestic Hot and Cold water systems
b. Hot water recirculation system

2. Division 23: HVAC Systems

Air handling units

Exhaust fans

Terminal units

Heating water system

Airflow measuring stations

Control system for commissioned equipment

moe Ao ow

3. Division 26: Electrical Systems

a. Lighting controls

4. Division 28: Fire Detection and Alarm
a. Interface with life safety systems, fire protection systems, HVAC systems and
elevators

B.  General references to equipment will refer to the above systems and their components.

PART 2 - PRODUCTS

2.1 TEST EQUIPMENT

A.  All standard testing equipment required to perform startup and initial checkout and required
functional testing shall be provided by the Division contractor for the equipment being tested.
For example, the mechanical contractor of Division 23 shall ultimately be responsible for all
standard testing equipment for the HVAC system and controls system in Division 23, except for
equipment specific to and used by the TAB contractor in their commissioning responsibilities.

B.  Special equipment, tools and instruments (only available from vendor, specific to a piece of
equipment) required for testing equipment, according to these Contract Documents shall be
included in the base bid price to the Contractor and left on site, except for stand-alone data-
logging equipment that may be used by the CxA.

C.  Data-logging equipment and software required to test equipment will be provided by the CxA
for use by the CxA only, and shall not become the property of the Owner.

D.  All testing equipment shall be of sufficient quality and accuracy to test and/or measure system
performance with the tolerances specified in the Specifications. If not otherwise noted, the
following minimum requirements apply: Temperature sensors and digital thermometers shall
have a certified calibration within the past year to an accuracy of #£0.5°F and a resolution of +
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0.2°F. Pressure sensors shall have an accuracy of + or - 2.0% of the value range being
measured (not full range of meter) and have been calibrated within the last year. All equipment
shall be calibrated according to the manufacturer’s recommended intervals and when dropped or
damaged. Calibration tags shall be affixed or certificates readily available.

PART 3 - EXECUTION

3.1

3.2

3.3

A.

B.

A.

B.

A.

MEETINGS

Scoping Meeting: Within 60 days of commencement of construction, the CxA will schedule,
plan and conduct a commissioning kickoff meeting with the entire commissioning team in
attendance. Information gathered from this meeting will be used by the CxA to revise the Draft
Commissioning Plan to its “final” version.

Miscellaneous Meetings: CxA may attend regular construction meetings to keep informed of
project progress & coordinate the commissioning activities. Other meetings will be planned and
conducted by the CxA as construction progresses. These meetings will cover coordination,
deficiency resolution and planning issues with particular Subs. The CxA will plan these
meetings and will minimize unnecessary time being spent by Subs.

REPORTING

The CxA will regularly communicate with all members of the commissioning team, keeping
them apprised of commissioning progress and scheduling changes through memos, progress
reports, etc.

A final summary report (about four to six pages, not including backup documentation) by the
CxA will be provided to the PM, focusing on evaluating commissioning process issues and
identifying areas where the process could be improved. All acquired documentation, logs,
minutes, reports, deficiency lists, communications, findings, unresolved issues, etc., will be
compiled in appendices and provided with the summary report.

SUBMITTALS

The CxA will provide appropriate contractors with a specific request for the type of submittal
documentation the CxA requires to facilitate the commissioning work. These requests will be
integrated into the normal submittal process and protocol of the construction team. At
minimum, the request will include the manufacturer and model number, the manufacturer’s
printed installation and detailed start-up procedures, full sequences of operation, O&M data,
performance data, any performance test procedures, control drawings and details of owner
contracted tests. In addition, the installation and checkout materials that are actually shipped
inside the equipment and the actual field checkout sheet forms to be used by the factory or field
technicians shall be submitted to the Commissioning Authority. All documentation requested
by the CxA will be included by the Subs in their O&M manual contributions.
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34

depending on the completeness of the design intent documentation and sequences provided with
the Specifications.

The Commissioning authority will review and approve submittals related to the commissioned
equipment for conformance to the Contract Documents as it relates to the commissioning
process, to the functional performance of the equipment and adequacy for developing test
procedures. This review is intended primarily to aid in the development of functional testing
procedures and only secondarily to verify compliance with equipment specifications, which is
the A/E’s responsibility. The Commissioning authority will notify the GC, PM or A/E as
requested, of items missing or areas that are not in conformance with Contract Documents and
which requires resubmission.

These submittals to the CxA do not constitute compliance for O&M manual documentation.
The O&M manuals are the responsibility of the Contractor, though the CxA will review and
approve them.

START-UP, PREFUNCTIONAL CHECKLISTS AND INITIAL CHECKOUT

The following procedures apply to all equipment to be commissioned, according to Section
1.06, Systems to be Commissioned.

General: Prefunctional checklists are important to ensure that the equipment and systems are
hooked up and operational. It ensures that functional testing (in-depth system checkout) may
proceed without unnecessary delays. Each piece of equipment receives full prefunctional
checkout. No sampling strategies are used. The prefunctional testing for a given system must
be successfully completed prior to formal functional testing of equipment or subsystems of the
given system.

Start-up and Initial Checkout Plan: The CxA shall assist the contractor in developing pre-
functional checklists and a detailed start-up plan for all commissioned equipment. The primary
role of the CxA in this process is ensure that there is written documentation that each of the
manufacturer-recommended procedures have been completed.

1. The subcontractor responsible for the purchase of the equipment develops the full start-up
plan. The plan will include checklists and procedures with specific boxes or lines for
recording and documenting the checking and inspections of each procedure and a
summary statement with a signature block at the end of the plan.

2. The full start-up plan could consist of something as simple as:

a. The CxA’s, contractor’s or manufacturer’s prefunctional checklists.

b. The manufacturer’s standard written start-up procedures copied from the
installation manuals with check boxes by each procedure and a signature block
added by hand at the end.

c. The manufacturer’s normally used field checkout sheets.
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3.5

3. The subcontractor submits the full startup plan to the CxA for review and approval.

4. The CxA reviews and approves the procedures and the format for documenting them,
noting any procedures that need to be added.

5. The full start-up procedures and the approval form may be provided to the PM for review
and approval, depending on management protocol.

Execution of Prefunctional Checklists and Startup.

1. Four weeks prior to startup, the Subs and vendors schedule startup and checkout with the
PM, GC and CxA. The performance of the prefunctional checklists, startup and checkout
are directed and executed by the Sub or vendor. When checking off prefunctional
checklists, signatures may be required of other Subs for verification of completion of
their work.

2. The CxA shall verify compliance on at least 20% of equipment requiring formal start-up
procedures.

3. The Subs and vendors shall execute startup and provide the CxA with a signed and dated
copy of the completed start-up and prefunctional tests and checklists.

Only individuals that have direct knowledge and witnessed that a line item task on the
prefunctional checklist was actually performed shall initial or check that item off. It is not
acceptable for supervisors to fill out these forms unless they have personally witnessed or
verified each item.

Deficiencies, Non-Conformance and Approval in Checklists and Startup.

1. The Subs shall clearly list any outstanding items of the initial start-up and prefunctional
procedures that were not completed successfully, at the bottom of the procedures form or
on an attached sheet. The procedures form and any outstanding deficiencies are provided
to the CxA within two days of test completion.

2. The CxA reviews the report and submits either a non-compliance report or an approval
form to the Sub or PM. The CxA will work with the Subs and vendors to correct and
retest deficiencies or uncompleted items. The CxA will involve the PM, GC and others
as necessary. The installing Subs or vendors shall correct all areas that are deficient or
incomplete in the checklists and tests in a timely manner, and shall notify the CxA as
soon as outstanding items have been corrected and resubmit an updated start-up report
and a Statement of Correction on the original non-compliance report.

3. Items left incomplete, which later cause deficiencies or delays during functional testing
may result in back-charges to the responsible party. Refer to Part 3.6 herein for details.

FUNCTIONAL TESTING
This sub-section applies to all commissioning functional testing for all divisions.

The general list of equipment to be commissioned is found in Section 01 91 00, Part 1.06.

Objectives and Scope: The objective of functional testing is to demonstrate that each system is
operating according to the documented design intent and Contract Documents. Functional
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testing facilitates bringing the systems from a state of substantial completion to full dynamic
operation. Additionally, during the testing process, areas of deficient performance are identified
and corrected, improving the operation and functioning of the systems. In general, each system
should be operated through all modes of operation (seasonal, occupied, unoccupied, warm-up,
cool-down, part- and full-load) where there is a specified system response. Verifying each
sequence in the sequences of operation is required.

D.  Development of Test Procedures: Before test procedures are written, the CxA shall obtain all
requested documentation and a current list of change orders affecting equipment or systems,
including an updated points list, program code, control sequences and parameters. The CxA
shall develop specific test procedures and forms to verify and document proper operation of
each piece of equipment and system. Each Sub or vendor shall provide limited assistance to the
CxA in developing the procedures (answering questions about equipment, operation, sequences,
etc.). Prior to execution, the CxA shall provide a copy of the test procedures to the Sub(s) who
shall review the tests for feasibility, safety, equipment and warranty protection. The CxA may
submit the tests to the A/E for review, if requested.

E. Test Methods

1. Functional testing and verification may be achieved by manual testing (persons
manipulate the equipment and observe performance) or by monitoring the performance
and analyzing the results using the control system’s trend log capabilities or by stand-
alone data-loggers.

2. Simulated Conditions: Simulating conditions (not by an overwritten value) is allowed,
though timing the testing to experience actual conditions is encouraged wherever
practical.

3. Overwritten Values: Overwriting sensor values to simulate a condition, such as

overwriting the outside air temperature reading in a control system to be something other
than it really is, is allowed, but will be used with caution and avoided when possible.
Such testing methods often can only test a part of a system, as the interactions and
responses of other systems will be erroneous or not applicable. Simulating a condition is
preferable. e.g., for the above case, by heating the outside air sensor with a hair dryer
rather than overwriting the value or by altering the appropriate set point to see the desired
response. Before simulating conditions or overwriting values, sensors, transducers and
devices shall have been calibrated.

4. Altering Set Points: Rather than overwriting sensor values, and when simulating
conditions is difficult, altering set points to test a sequence is acceptable. For example, to
see the AC compressor lockout work at an outside air temperature below 55F, when the
outside air temperature is above 55F, temporarily change the lockout set point to be 2F
above the current outside air temperature.

5. Indirect Indicators: Relying on indirect indicators for responses or performance is
allowed only after visually and directly verifying and documenting, over the range of the
tested parameters, that the indirect readings through the control system represent actual
conditions and responses. Much of this verification is completed during prefunctional
testing.

6. Setup: Each function and test will be performed under conditions that simulate actual
conditions as close as is practically possible. At completion of the test, the CxA will
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7.

return all affected building equipment and systems, due to temporary modifications, to
their pre-test condition.
Sampling

a. Multiple identical pieces of non-life-safety or otherwise non-critical equipment
may be functionally tested using a sampling strategy as approved by the owner
representative.  Significant application differences and significant sequence of
operation differences in otherwise identical equipment invalidates their common
identity. A small size or capacity difference, alone, does not constitute a
difference. It is noted that no sampling by Subs is allowed in prefunctional
checklist execution.

b. A common sampling strategy is the “xx% Sampling—yy% Failure Rule”, defined
by the following example.

1)  xx = the percent of the group of identical equipment to be included in each
sample.

2) yy = the percent of the sample that if failing, will require another sample to
be tested.

3) The example below describes a 20% Sampling—10% Failure Rule.

a) Randomly test at least 20% (xx) of each group of identical equipment.
In no case test less than three units in each group. This 20%, or three,
constitute the “first sample.”

b) If 10% (yy) of the units in the first sample fail the functional testings,
test another 20% of the group (the second sample).

c) If 10% of the units in the second sample fail, test all remaining units
in the whole group.

d) If at any point, frequent failures are occurring and testing is becoming
more troubleshooting than verification, the CxA may stop the testing
and require the responsible Sub to perform and document a checkout
of the remaining units, prior to continuing with functionally testing
the remaining units.

F. Coordination and Scheduling.

L.

The Subs shall provide sufficient notice to the CxA regarding their completion schedule
for the prefunctional checklists and startup of all equipment and systems. The Controls
Contractor will provide written notification that they have completed all required
prefunctional checklists, point-to-point verification, sensor calibration verification,
programming verification checks, and that their system(s) are complete and ready for
functional testing before testing will proceed. The CxA will schedule functional tests
through the PM, GC and affected Subs. The CxA will develop, execute and document
the functional testing of all equipment and systems.

In general, functional testing is conducted after prefunctional testing and startup has been
satisfactorily completed. The control system is complete and pre-functionally tested
before it is used for TAB or to verify performance of other components or systems. The
air balancing and water balancing is completed and debugged before functional testing of
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3.6

air-related or water-related equipment or systems. Testing proceeds from components to
subsystems to systems. When the proper performance of all interacting individual
systems has been achieved, the interface or coordinated responses between systems is
checked.

Test Equipment: Refer to Section 01 91 00, Part 2 for test equipment requirements.

Problem Solving: The CxA will recommend solutions to problems found, however the burden
of responsibility to solve, correct and retest problems is with the GC, Subs and A/E.

DOCUMENTATION, NON-CONFORMANCE AND APPROVAL OF TESTS

Documentation: The CxA will document the results of all functional tests using the specific
procedural forms developed for that purpose. Prior to testing, these forms are provided to the
PM for review and approval and to the Subs for review.

Non-Conformance

1.

The CxA will record the results of the functional test on the procedure or test form. All
deficiencies or non-conformance issues shall be noted and reported to the PM on the
CxA’s standard issues tracking form.

Corrections of minor deficiencies identified may be made during the tests at the
discretion of the CxA. In such cases the deficiency and resolution will be documented on
the procedure form.

Every effort will be made to expedite the testing process and minimize unnecessary
delays, while not compromising the integrity of the procedures. However, the CxA will
not be pressured into overlooking deficient work, loosening acceptance criteria, or
combining CxA functional testing with the contractor QA checkout procedures to satisfy
scheduling or cost.

A complete round of tests will be performed, with results and deficiencies reported to the
Subs and the PM. The responsible Subs will then have an opportunity to correct the
deficiencies and schedule re-testing. Re-testing of up to 10% of the total number of
executed tests will be provided by the CxA at no additional charge. Costs of additional
re-testing will be as described in the next section.

a. When there is no dispute on the deficiency and the Sub accepts responsibility to
correct it:

1) The CxA documents the deficiency and the Sub’s response with intentions
and they go on to another test or sequence. The Sub corrects the deficiency
and notifies the CxA that the system is ready to be retested.

2)  The CxA reschedules the test and the test is repeated.

b. If there is a dispute about a deficiency, regarding whether it is a deficiency or who
is responsible:
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3.7

1) The deficiency shall be documented on the non-compliance form with the
Sub’s response and a copy given to the PM and to the Sub representative
assumed to be responsible.

2) Resolutions are made at the lowest management level possible. Other
parties are brought into the discussions as needed. Final interpretive
authority is with the A/E. Final acceptance authority is with the Project
Manager.

3) The CxA documents the resolution process.

4) Once the interpretation and resolution have been decided, the appropriate
party corrects the deficiency, signs the statement of correction on the non-
compliance form and provides it to the CxA. The CxA reschedules the test
and the test is repeated until satisfactory performance is achieved.

Cost of Retesting.

a. The time for the CxA to execute any re-testing required because a specific
prefunctional checklist or start-up test item, reported to have been successfully
completed, but determined during functional testing to be faulty, may be back-
charged to the GC, who may choose to recover costs from the party responsible for
executing the faulty prefunctional check.

b. For a deficiency identified, not related to any prefunctional checklist or start-up
fault, the following shall apply: The CxA and PM will direct the retesting of up to
10% of the total executed tests once at no “charge” to the GC for their time.
However, the CxA’s time for a second test will be charged to the GC, who may
choose to recover costs from the responsible Sub.

c. Refer to the sampling section of Section 01 91 00, Part 3.05 for requirements for
testing and retesting identical equipment.

The Contractor shall respond in writing to the CxA and PM the status of each apparent
outstanding discrepancy identified during commissioning. Discussion shall cover
explanations of any disagreements and proposals for their resolution.

Any required re-testing shall not be considered a justified reason for a claim of delay or
for a time extension by the prime contractor.

Approval: The CxA notes each satisfactorily demonstrated function on the test form. Formal
approval of the functional test is made later after review by the CxA and by the CM, if
necessary. The CxA recommends acceptance of each test to the CM using a standard form.

OPERATION AND MAINTENANCE MANUALS AND FINAL REPORT

Standard O&M Manuals.

1.

The specific content and format requirements for the standard O&M manuals are detailed
in Division 01, with specific section requirements in Divisions 22, 23 & 26 for
commissioned equipment.

2. CxA Review and Approval: Prior to substantial completion, the CxA will review the
O&M manuals, documentation and redline as-builds for systems that were commissioned
GENERAL COMMISSIONING REQUIREMENTS 019113 - 14

Copyright © 2021 by the American Institute of Architects. Waming: This ATA MasterSpec based document is protected by U.S. Copyright Law and Intemational
Treaties. A valid, current MasterSpec license 1s required for editing or use of this document.



VOSE ES ADDITION 74-21102-00
BEAVERTON SCHOOL DISTRICT 26 FEBRUARY 2021
BEAVERTON, OREGON 100% CD

B.

3.8

3.9

3.10

to verify compliance with the Specifications. The CxA will communicate deficiencies in
the manuals to the PM or A/E, as requested. The CxA also reviews each equipment
warranty and verifies that all requirements to keep the warranty valid are clearly stated.
This work does not supersede the A/E’s review of the O&M manuals according to the
A/E’s contract.

Final Commissioning Report

1. The final commissioning report will include an executive summary, list of participants
and roles, brief building description, overview of commissioning and testing scope and a
general description of testing and verification methods. For each piece of commissioned
equipment, the report should contain the disposition of the commissioning authority
regarding the adequacy of the equipment, documentation and training meeting the
contract documents in the following areas: 1) Equipment meeting the equipment
specifications, 2) Equipment installation, 3) Functional performance and efficiency, 4)
Equipment documentation and design intent, and 5) Operator training. All outstanding
non-compliance items will be specifically listed. Recommendations for improvement to
equipment or operations, future actions, commissioning process changes, etc. will also be
listed. Each non-compliance issue will be referenced to the specific functional test,
inspection, trend log, etc. where the deficiency is documented. The functional
performance and efficiency section for each piece of equipment will include a brief
description of the verification method used (manual testing, BAS trend logs, data loggers,
etc.) and include observations and conclusions from the testing.

2. Other documentation will be retained by the CxA.

TRAINING OF OWNER PERSONNEL

The GC shall be responsible for training coordination and scheduling and ultimately for
ensuring that training is completed. NWESI's scope does not include any training review.

DEFERRED TESTING

Unforeseen Deferred Tests: If any check or test cannot be completed due to the building
structure, required occupancy condition or other deficiency, execution of checklists and
functional testing may be delayed upon approval of the PM. These tests will be conducted as
soon as possible. Services of necessary parties will be negotiated.

WRITTEN WORK PRODUCTS

The commissioning process generates a number of written work products described in various
parts of the Specifications. The Commissioning Plan lists all the formal written work products,
describes briefly their contents, who is responsible to create them, their due dates, who receives
and approves them and the location of the specification to create them.
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B.  In summary, the written products are:

Item no. Product Developed by

01 9100-1 | Equipment documentation submittals Subs

01 9100-2 | Sequence clarifications Subs and A/E as needed

01 9100-3 | Pre-functional checklists CxA

019100-4 | Start-up and initial checkout plan Subs w/ assistance from

CxA
01 9100-5 | Pre-functional checklists filled out Subs

019100-6 | Start-up and initial checkout forms filled | Subs

out
019100-7 | Final TAB report TAB
01 9100-8 | Issues log (deficiencies) CxA
01 9100-9 | Functional test forms CxA
01 9100-10 | Filled out functional tests CxA
019100-11 | Training plans and records Subs
019100-12 | O&M manuals Subs
01 9100-13 | Final Commissioning Report CxA
END OF SECTION 019113
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FOREWORD

The Commissioning Process is a quality-oriented process
for achieving, verifying, and documenting that the perfor-
mance of facilities, systems, and assemblies meets defined
objectives and criteria.

The Commissioning Process assumes that owners, pro-
grammers, designers, contractors, and operations and mainte-
nance entities are fully accountable for the quality of their
work. The Commissioning Team uses methods and tools to
verify that the project is achieving the Owner’s Project
Requirements throughout the delivery of the project. For
example, the contractor is responsible for fully constructing,
testing, and ensuring that its employees’ work has provided
the level of quality expected. The Commissioning Authority
then randomly samples the contractor’s work to verify that it
is achieving the Owner’s Project Requirements. If systemic
issues are identified, then the contractor is expected to recheck
all of his/her work and correct any deficiencies. This quality-
oriented process is different than when the Commissioning
Authority does 100% checking or non-quality-based sampling.
Guideline 0 has been developed to present an approach based
on these assumptions.

The Commissioning Process begins at project inception
(during the Pre-Design Phase) and continues for the life of the
facility (through the Occupancy and Operations Phase).
Because this Guideline details a process, it can be applied to
both new and renovation projects. The Commissioning Pro-
cess includes specific tasks to be conducted during each phase
in order to verify that design, construction, and training meet
the Owner’s Project Requirements. This Guideline describes
the overall Commissioning Process in order to provide a uni-
form, integrated, and consistent approach for delivering and
operating facilities that meet an owner’s ongoing require-
ments.

The Commissioning Process is a quality-based method
that is adopted by an Owner to achieve successful construc-
tion projects. It is not an additional layer of construction or
project management. In fact, its purpose is to reduce the cost
of delivering construction projects and increase value to own-
ers, occupants, and users. This Guideline has been developed

to assist those who are adopting or plan to adopt a better
quality-based and cost-effective process.

Development of guidelines for the Commissioning Pro-
cess began formally in 1982 when the American Society of
Heating, Refrigerating and Air-Conditioning Engineers
(ASHRAE) formed a committee to document best practices to
achieve facilities that performed according to the owner’s
project requirements. ASHRAE published its original commis-
sioning guideline in 1989 and an updated version in 1996. The
Commissioning Process detailed in these guidelines is the
result of experience on projects requiring that systems and
assemblies worked from the first day the project was turned
over to the owner. This Commissioning Process is further
based upon experience with projects that met the requirements
of owners, occupants, users of processes, and facility operat-
ing-maintenance-service organizations at a high level of satis-
faction and that reduced the cost to deliver the project.

Guideline 0 is an integral part of the National Institute of
Building Sciences (NIBS) total building commissioning guide-
line series. The relationship of this guideline to other technical
commissioning guidelines is shown below.

Guideline O presents details on the Commissioning Pro-
cess without focusing upon specific systems or assemblies.
Supplementary technical guidelines are being developed to
provide specific and detailed information on how to implement
the Commissioning Process for each major building/facility
system or assembly. For example, this Guideline details what
is required for a high-quality and effective Systems Manual
and how and when it is developed, whereas a technical guide-
line details what specific information for a given system or
assembly must be included in the Systems Manual.

The use of a common content organization and the focus
upon specific information achieve a closely coordinated set of
documents that can be used together or in any combination to
accommodate varying owner requirements. This Commission-
ing Process guideline allows the technical commissioning
guidelines to avoid repeating information on the commission-
ing process, making them more concise and focused relative to
their technical requirements.

Guideline 0-2005 : The Commissioning Process

(To be used as the foundation of both NIBS and ASHRAE Total Building Commissioning Process)

ASHRAE Guideline 1-200X
The HVAC&R Commissioning Process
(Technical Requirements)

NIBS Guidelines 2-200X through 14-200X
Other Technical Commissioning Volumes
such as roofing, lighting, fire, life safety,
interiors, envelopes, plumbing
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The fundamental objectives of the Commissioning Pro-
cess are to:

(a) Clearly document Owner s Project Requirements;

(b) Provide documentation and tools to improve the quality
of deliverables;

(c) Verify and document that systems and assemblies per-
form according to the Owner s Project Requirements;

(d) Verify that adequate and accurate system and assembly
documentation is provided to the owner,

(e) Verify that operation and maintenance personnel and
occupants are properly trained;

(f) Provide a uniform and effective process for delivery of
construction projects;

(g) Deliver buildings and construction projects that meet
the owner s needs, at the time of completion;

(h) Utilize quality-based sampling techniques to detect sys-
temic problems, as such sampling provides high value,
efficient verification, accurate results, and reduced
project costs, and

(i) Verify proper coordination among systems and assem-
blies, and among all contractors, subcontractors, ven-
dors, and manufacturers of furnished equipment and
assemblies.

Due to the integration and interdependency of facility sys-
tems, a performance deficiency in one system can result in less
than optimal performance by other systems. Implementing the
Commissioning Process is intended to reduce the project capi-
tal cost through the first year of operation and also reduce the
life-cycle cost of the facility. Using this integrated process
results in a fully functional, fine-tuned facility, with complete
documentation of its systems and assemblies and trained oper-
ating and maintenance personnel.

Emphasis is placed on documentation of the Owners
Project Requirements at the inception of the project and the
proper transfer of this information from one party to the next.
Owners adopt the Commissioning Process to achieve their
stated objectives and criteria—starting with the inception of a
project instead of after a facility is occupied.

While circumstances may require owners to adopt the
Commissioning Process during the Design or Construction
Phase of a project, such later implementation must capture the
information that would have been developed had the Commis-
sioning Process begun at project inception. Beginning the
Commissioning Process at project inception will achieve the
maximum benefits.

Annexes to this document have been included to assist in
further understanding the Commissioning Process and to aid
in the development of the technical guidelines. The Annexes
are based on specific project experience, with details on what
is current best practice. Annexes illustrate varying applica-
tions of the Commissioning Process for all projects. Therefore,
Annexes should be viewed as examples of how to develop doc-
uments and to define Owner's Project Requirements, Basis of
Design, Commissioning Plan, benefits and roles in the Com-
missioning Process, verification, testing requirements, docu-
mentation, and training.
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The Commissioning Process has been structured to coin-
cide with the phases of a generic project with Pre-Design,
Design, Construction, and Occupancy and Operations phases.

This guideline describes the Commissioning Process; the
responsibilities of Commissioning Team participants; the role
of the Commissioning Authority;, and a model framework for
developing a Commissioning Plan, specifications, and
reports. This guideline also describes the general require-
ments for a training program for continued successful system
and assembly performance. Documentation necessary to meet
the guideline requirements is also described.

1. PURPOSE

1.1 The purpose of this guideline is to describe the Commis-
sioning Process capable of verifying that a facility and its sys-
tems meet the Owner’s Project Requirements.

2. SCOPE

2.1 The procedures, methods, and documentation require-
ments in this guideline describe each phase of the project
delivery and the associated Commissioning Processes from
pre-design through occupancy and operation, without regard
to specific elements, assemblies, or systems, and provide the
following:

(a) overview of Commissioning Process activities,

(b) description of each phase’s processes,

(c) requirements for acceptance of each phase,

(d) requirements for documentation of each phase, and

(e) requirements for training of operation and maintenance
personnel.

2.2 These Commissioning Process guideline procedures
include the Total Building Commissioning Process (TBCxP)
as defined by National Institute of Building Sciences (NIBS)
in its Commissioning Process Guideline 0.

3. UTILIZATION

3.1 The application of this guideline will depend upon the
Owner’s Project Requirements and how the project will be
designed, built, and operated. The process described in this
guideline is written for a generic project and must be adapted
to each project.

3.2 This guideline describes the Commissioning Process,
and is supplemented by companion technical guidelines. A
technical guideline describes the specific details to properly
implement the Commissioning Process relative to a specific
facility system or assembly. Annex A in this guideline pro-
vides the required format for developing technical guidelines
for the Commissioning Process.

4. DEFINITIONS

Acceptance: A formal action, taken by a person with appro-
priate authority (which may or may not be contractually
defined) to declare that some aspect of the project meets
defined requirements, thus permitting subsequent activities to
proceed.



Basis of Design: A document that records the concepts, cal-
culations, decisions, and product selections used to meet the
Owner’s Project Requirements and to satisfy applicable reg-
ulatory requirements, standards, and guidelines. The docu-
ment includes both narrative descriptions and lists of
individual items that support the design process.

Checklists: Verification checklists that are developed and
used during all phases of the commissioning process to verify
that the Owner’s Project Requirements are being achieved.
This includes checklists for general verification, plus testing,
training, and other specific requirements.

Commissioning: See Commissioning Process.

Commissioning Authority: An entity identified by the Owner
who leads, plans, schedules, and coordinates the commission-
ing team to implement the Commissioning Process.

Commissioning Plan: A document that outlines the organi-
zation, schedule, allocation of resources, and documentation
requirements of the Commissioning Process.

Commissioning Process: A quality-focused process for
enhancing the delivery of a project. The process focuses upon
verifying and documenting that the facility and all of its sys-
tems and assemblies are planned, designed, installed, tested,
operated, and maintained to meet the Owner's Project
Requirements.

Commissioning Process Activities: Components of the Com-
missioning Process.

Commissioning Process Progress Report: A written docu-
ment that details activities completed as part of the Commis-
sioning Process and significant findings from those activities,
which is continuously updated during the course of a project.
Usually incorporated into the Commissioning Plan as an
ongoing appendix.

Commissioning Process Report: A document that records the
activities and results of the Commissioning Process. Usually
developed from the final Commissioning Plan with all of its
attached appendices.

Commissioning Team: The individuals who through coordi-
nated actions are responsible for implementing the Commis-
sioning Process.

Construction Checklist: A form used by the contractor to ver-
ify that appropriate components are onsite, ready for installa-
tion, correctly installed, and functional. Also see Checklists.

Construction Documents: These include a wide range of
documents that will vary from project to project and with the
Owner’s needs and with regulations, laws, and countries.
Construction documents usually include the project manual
(specifications), plans (drawings), and general terms and con-
ditions of the contract.

Continuous Commissioning Process: A continuation of the
Commissioning Process well into the Occupancy and Opera-
tions Phase to verify that a project continues to meet current
and evolving Owner’s Project Requirements. Continuous
Commissioning Process activities are ongoing for the life of
the facility. Also see Ongoing Commissioning Process.

Contract Documents: These include a wide range of docu-
ments that will vary from project to project and with the
Owner’s needs and with regulations, laws, and countries.
Contract Documents frequently include price agreements,
construction management process, subcontractor agreements
or requirements, requirements and procedures for submittals,
changes, and other construction requirements, timeline for
completion, and the Construction Documents.

Coordination Drawings: Drawings showing the work of all
trades to illustrate that equipment can be installed in the space
allocated without compromising equipment function or
access for maintenance and replacement. These drawings
graphically illustrate and dimension manufacturers’ recom-
mended maintenance clearances.

Issues Log: A formal and ongoing record of problems or con-
cerns — and their resolution — that have been raised by mem-
bers of the Commissioning Team during the course of the
Commissioning Process.

Nominal Group Technique: A formal, structured brain-
storming process used to obtain the maximum possible
ranked input from a variety of viewpoints in a short period of
time. The typical approach is a workshop session where a
question is presented, the attendees record their responses
individually on a piece of paper, the individual responses are
recorded on a flip chart without discussion in a round robin
fashion, all of the responses are discussed, and then the par-
ticipants rank their top five responses.

Ongoing Commissioning Process: A continuation of the
Commissioning Process well into the Occupancy and Opera-
tions Phase to verify that a project continues to meet current
and evolving Owner’s Project Requirements. Ongoing Com-
missioning Process activities occur throughout the life of the
facility; some of these will be close to continuous in imple-
mentation, and others will be either scheduled or unscheduled
(as needed). Also see Continuous Commissioning Process.

Owner’s Project Requirements: A written document that
details the functional requirements of a project and the expec-
tations of how it will be used and operated. These include
project goals, measurable performance criteria, cost consider-
ations, benchmarks, success criteria, and supporting informa-
tion. (The term Project Intent is used by some owners for their
Commissioning Process Owner’s Project Requirements.)

Quality Based Sampling: A process for evaluating a subset
(sample) of the total population. The sample is based upon a
known or estimated probability distribution of expected val-
ues; an assumed statistical distribution based upon data from
a similar product, assembly, or system; or a random sampling
that has scientific statistical basis.!> >3

Re-Commissioning: An application of the Commissioning
Process requirements to a project that has been delivered
using the Commissioning Process. This may be a scheduled
re-commissioning developed as part of an Ongoing Commis-
sioning Process, or it may be triggered by use change, opera-
tions problems, or other needs.
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Retro-Commissioning: The Commissioning Process applied
to an existing facility that was not previously commissioned.
This guideline does not specifically address retro-commis-
sioning. However, the same basic process needs to be fol-
lowed from Pre-Design through Occupancy and Operations
to optimize the benefits of implementing the Commissioning
Process philosophy and practice.

Systems Manual: A system-focused composite document
that includes the operation manual, maintenance manual, and
additional information of use to the Owner during the Occu-
pancy and Operations Phase.

Test Procedure: A written protocol that defines methods, per-
sonnel, and expectations for tests conducted on components,
equipment, assemblies, systems, and interfaces among sys-
tems.

Training Plan: A written document that details the expecta-
tions, schedule, budget, and deliverables of Commissioning
Process activities related to training of project operating and
maintenance personnel, users, and occupants.

Verification: The process by which specific documents, com-
ponents, equipment, assemblies, systems, and interfaces
among systems are confirmed to comply with the criteria
described in the Owner’s Project Requirements.

5. PRE-DESIGN PHASE

5.1 Introduction

5.1.1 Pre-Design is a preparatory phase of the project
delivery process in which the Owner’s Project Requirements
are developed and defined. Information about the project is
gathered, including program requirements, community con-
text, codes and regulations, site and climate, facility context
and function, facility technology, sustainability, cost, sched-
ule, and the client’s (including owner, occupants, operators,
and maintenance personnel) needs and capabilities.

5.1.2 This phase is critical to the Commissioning Process
because the documented Owner’s Project Requirements form
the foundation for the design, construction, and occupancy
and operation of the facility and are the basis for the Commis-
sioning Plan and schedule. Starting the Commissioning Pro-
cess during the Pre-Design Phase facilitates project
communication by monitoring the Owner’s Project Require-
ments from Pre-Design through Design, Construction, and
Occupancy and Operations and by verifying decisions in
these phases with the written documents called the Owner's
Project Requirements and the Basis of Design.

5.1.3 Pre-Design Phase Commissioning Process objec-
tives include the following:
(a) Developing the Owner’s Project Requirements.

(b) Identifying a scope and budget for the Commissioning
Process.

(c) Developing the initial Commissioning Plan.

(d) Acceptance of Pre-Design Phase Commissioning Pro-
cess activities.

(e) Review and use of lessons-learned information from
previous projects.
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5.2 Pre-Design Phase Commissioning Process Activities

5.2.1 Pre-Design Phase
Responsibilities

Commissioning Process

5.2.1.1 During the Pre-Design Phase, a Commissioning
Team is formed to oversee, implement, and accomplish the
Commissioning Process activities detailed in this guideline.
Responsibility for leadership of the Commissioning Team
should be defined and assigned at the beginning of the Pre-
Design Phase. The term used for the person with overall
responsibility for the Commissioning Process is “Commis-
sioning Authority.” The Commissioning Team members must
be available for meetings, have the qualifications to contrib-
ute to the development of the Owner's Project Requirements,
and have the authority to make decisions binding on the firms/
constituencies they represent. Lines of authority and lines of
communication in determining Commissioning Team mem-
bers’ responsibilities shall be documented. The Commission-
ing Team composition must be based upon the scope of the
Commissioning Process services established for the project.

5.2.1.2 The Owner must assign (or contract for) appro-
priate representatives to participate on the Commissioning
Team — both from within and external to their organization.
Commissioning Team responsibilities should be consistent
with the agreements between parties involved in the project —
and such agreements must clearly address Commissioning
Process responsibilities.

5.2.1.3 Essential team members during the Pre-Design
Phase include Owner’s representatives, the Commissioning
Authority, pre-design and programming professionals, design
professionals, and (if known) the construction/program/
project managers. The Commissioning Authority can assist
the Owner in identifying and selecting these initial Commis-
sioning Team members. Owner's representatives will include
the project manager, occupants or users, facility manager, and
operation and maintenance personnel. Including operation
and maintenance personnel on the Commissioning Team will
help ensure that important operation and maintenance issues
are included in the Owner's Project Requirements. The Owner
will generally need to reconcile conflicting project require-
ments and provide feedback on decisions to the Commission-
ing Team. The design team members and Commissioning
Authority can assist the Owner in reconciling conflicting
technical requirements.

5.2.1.4 The Commissioning Team will evolve as a
project progresses. During successive phases, the active
membership of the Commissioning Team may shift to meet
the unique requirements of each phase. Contractors and ven-
dors, for example, may join the Commissioning Team after
they are under contract or after the start of construction.

5.2.1.5 Pre-Design Phase Commissioning Process activ-
ities described in this section to be performed by the design
team must be included in the scope of services described in the
“Owner - Design Professional Service Agreement.” These
Commissioning Process activities may be more than are nor-
mally required in their scope of services. The scope of services
in the “Owner - Design Professional Service Agreement”
should also include the requirement to cooperate with the



Commissioning Authority during Pre-Design, Design, and
Construction phases of the project. This may include testing
soils, surveying, or other requirements during Pre-Design.

5.2.1.6 Responsibilities of the Commissioning Team
during the Pre-Design Phase include the following:

(a) Assist Owner in preparing requests for project services
that outline the roles and responsibilities developed in
the Commissioning Plan.

(b) Facilitate development and documentation of the
Owner’s Project Requirements.

(c) Develop scope and format for project Systems Manual
and select/designate entity responsible for developing
this manual. Add this entity to the Commissioning Team
where appropriate.

(d) Develop scope and budget for project-specific Commis-
sioning Process activities.

(e) Verify that Commissioning Process activities are clearly
stated in all project scopes of work.

(f) Integrate the Commissioning Process activities into the
project schedule.

(g) Build and maintain cohesiveness and cooperation
among the project team.

(h) Coordinate Owner’s representative’s participation as
defined in Section 5.2.1.2.

(i) Conduct and document Commissioning Team meetings.

(j) Identify who will accomplish the Commissioning Pro-
cess activities.

(k) Review Pre-Design Phase documents for compliance
with the Owner’s Project Requirements.

(1) Write the initial Commissioning Plan.

(m) Develop the initial format to be used for Issues Logs
throughout, and for each phase of, the Commissioning
Process.

(n) Track and document issues and deviations relating to
the Owner’s Project Requirements and document reso-
lutions in the Issues Log.

(o) Write and review Commissioning Process Progress
Reports.

5.2.2 Develop Owner's Project Requirements

5.2.2.1 The Owner’s Project Requirements form the
basis from which all design, construction, acceptance, and
operational decisions are made. An effective Commissioning
Process depends upon a clear, concise, and comprehensive
Owner’s Project Requirements document. It includes infor-
mation to help the project team to properly plan, design, con-
struct, operate, and maintain systems and assemblies.

5.2.2.2 The Commissioning Authority facilitates the
development of the Owner’s Project Requirements. Input will
be gathered from all team members.

5.2.2.3 Each item of the Owner’s Project Requirements

shall have defined performance and acceptance criteria.
Those that can be benchmarked should have the benchmark

defined in specific terms and the means of measurement
defined.

5.2.2.4 The Owner’s Project Requirements should
include the following:

(a) Project schedule and budget.
(b) Commissioning Process scope and budget.

(¢c) Project documentation requirements, including format
for submittals, training materials, reports, and the Sys-
tems Manual. Consideration should be given to use of
electronic format documents and records where appro-
priate.

(d) Owner directives.

(e) Restrictions and limitations.

(f) User requirements.

(g) Occupancy requirements and schedules.

(h) Training requirements for Owner’s personnel.
(i) Warranty requirements.

(j) Benchmarking requirements.

(k) Operation and maintenance criteria for the facility that
reflect the Owner’s expectations and capabilities and the
realities of the facility type.

(1) Equipment and system maintainability expectations,
including limitations of operating and maintenance per-
sonnel.

(m) Quality requirements for materials and construction.
(n) Allowable tolerance in facility system operations.

(o) Energy efficiency goals.

(p) Environmental and sustainability goals.

(q9) Community requirements.

(r) Adaptability for future facility changes and expansion.

(s) Systems integration requirements, especially across dis-
ciplines.

(t) Health, hygiene, and indoor environment requirements.
(u) Acoustical requirements.

(v) Vibration requirements.

(w) Seismic requirements.

(x) Accessibility requirements.

(y) Security requirements.

(z) Aesthetics requirements.

(aa) Constructability requirements.

(ab) Communication requirements.

(ac) Applicable codes and standards.

(See Table J-1 in Annex J for an example matrix that can
assist in the development of Owner’s Project Requirements.)

5.2.2.5 Obtaining the information and criteria for the
Owner’s Project Requirements document requires input from
all key facility users and operators. The method used to obtain
the information should allow the different user groups and
operators to interact. Nominal Group Technique workshops,
interviews, and surveys can be used to obtain this input, with
decreasing levels of interaction attained, respectively, for
each type. See Annex I for additional guidance.
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5.2.2.6 The Owner’s Project Requirements become part
of the Systems Manual documentation.

5.2.2.7 The Owner’s Project Requirements is a docu-
ment that evolves through each project phase. As decisions
are made during the Design, Construction, and Occupancy
and Operations Phases, this document will be updated to
reflect the current project requirements of the Owner. It is the
primary tool for benchmarking success and quality at all
phases of the project delivery and throughout the life of the
facility.

5.2.2.8 Make reference to the Owner's Project Require-
ments in the bidding documents as “information available to
bidders.” It must be noted in the contract documents that the
Owner’s Project Requirements are issued for information
only and that this document shall not define, nor shall it be
used to interpret, the requirements of the contract.

5.2.2.9 Use quality-based sampling for verification of
each activity or task to determine how well it meets or relates
to the Owner’s Project Requirements in the Pre-Design Phase.
This includes programming documents, defined scope-of-
design services, special reports and workshop outcomes, and
other activities in the Pre-Design Phase.

5.2.3 Identify the scope and budget for the Commission-
ing Process

5.2.3.1 The scope of the Commissioning Process will
vary from one project to another. The Commissioning Team
develops the scope for the Commissioning Process. The expe-
riences of the programming team, users, designers, Commis-
sioning Authority, and the Owner with similar and previous
facilities and projects can aid in establishing a scope for the
Commissioning Process. Additional insight regarding the
scope of the Commissioning Process can be obtained from
code officials, regulations, published information on similar
facilities, and information in the Technical Commissioning
Process Guidelines.

5.2.3.2 A well-defined scope permits the establishment
of an appropriate budget allocation for the Commissioning
Process. The Commissioning Process budget should be real-
istic, distributed by phase, activity, and entity (Owner, Com-
missioning Authority, design professional, and contractors),
and not subject to reduction without an express change in the
Commissioning Plan. Lack of a properly defined and main-
tained Commissioning Process budget will adversely affect
the Commissioning Process and the success of the facility in
meeting the Owner’s Project Requirements.

5.2.3.3 Typically the Owner will focus the Commission-
ing Process efforts on selected systems or assemblies based
upon the budget, systems or assemblies where the Owner has
experienced previous problems, upon complex systems and
assemblies, or upon the criticality of the system or assembly
in providing for the Owner’s Project Requirements. The
Commissioning Process can focus upon:

(a) Substructure: includes basement and foundations.

(b) Shell: includes superstructure, roof, walls, fenestration,
and exterior doors.

(c) Interiors: includes interior construction, wall, floor, and
ceiling finishes, partitions, interior doors, stairways,

ASHRAE Guideline 0-2005

hardware, and fitting specialties.

(d) Services: includes controls, HVAC&R systems, electri-
cal systems, fire and life safety systems and assemblies,
security systems, communication systems, plumbing
systems, conveying systems, and specialty or technol-
ogy systems.

(¢) Equipment and furnishings.
(f) Sitework.
(g) Landscaping.
5.2.4 Develop the Commissioning Plan

5.2.4.1 The Commissioning Plan identifies processes
and procedures necessary for a successful Commissioning
Process. The Commissioning Plan addresses the Owner’s
Project Requirements and reflects the defined scope and bud-
get for the Commissioning Process.

5.2.4.2 The Commissioning Plan includes a schedule of
Commissioning Process activities, individual responsibilities,
documentation requirements, communication and reporting
protocols, and evaluation procedures. Evaluation procedures
include the review and verification to the Owner’s Project
Requirements of the design documents, contract documents,
construction and test procedures.

5.2.4.3 The Commissioning Plan is continually updated
during the life of a project to reflect changes in planning,
design, construction, and occupancy and operations. During
the Pre-Design Phase, the Commissioning Plan focuses upon
the scope of the Commissioning Process during the Design
Phase. The Construction Phase and Occupancy and Opera-
tions Phases are included, but details are usually added during
the Design Phase for the Construction and Occupancy and
Operations Phases—see Sections 6.2.3 and 7.2.5.

5.2.4.4 The Commissioning Plan contains the following
information:

(a) Overview of the Commissioning Process developed
specifically for the project.

(b) Roles and responsibilities for the Commissioning Team
throughout the project and specifically during the Pre-
Design and Design Phases. The roles shall differentiate
the areas with which each of the members is involved,
and the responsibilities shall detail the specific tasks that
are to be completed by the individual members.

(c) Documentation of general communication channels to
be used throughout the project. Design Phase proce-
dures should be clearly documented during the Pre-
Design Phase.

(d) Detailed description of Commissioning Process activi-
ties and a schedule of activities during the Pre-Design
and Design Phases. The milestones should include the
Commissioning Team meetings, Owner’s Project
Requirements development, design review periods, and
the completion of the Basis of Design and the commis-
sioning specifications.

(e) General description of Commissioning Process activi-
ties that will occur during the Construction and Occu-
pancy and Operations Phases.

(f) Guidelines and format that will be used to develop the



Commissioning Process documentation that facilitates
communication among the Commissioning Team and all
other parties involved in the project.

(g) Commissioning Process forms that will be used during
the Pre-Design and Design Phases to communicate and
track critical Commissioning Process information.

(h) Project design document verification procedures.

(i) The framework for procedures to follow whenever
Commissioning Process verification does not meet the
Owner’s Project Requirements.

(§) Quality-based sampling procedures for verification of
achieving the Owner’s Project Requirements during all
project phases.

5.2.4.5 If properly developed, the Commissioning Plan
forms the core of the Final Commissioning Process Report.

5.2.5 Establish Issues Log Procedures

5.2.5.1 An Issues Log contains detailed descriptions of
design, installation, or performance issues that are at variance
with the Owner’s Project Requirements. Issues are identified
and tracked as they are encountered during the design, con-
struction, and operation of a facility. It is recommended that
an Issues Log be maintained with the status of all current and
resolved issues. The information outlined in 5.2.5.2 and
5.2.5.3 should be documented in the Issues Log as a mini-
mum.

5.2.5.2 Information to be documented at the time an
issue is identified includes:

(a) Unique numeric or alphanumeric identifier by which the
issue may be tracked.

(b) Short, descriptive title of the issue.
(¢) Date and time of the identification of the issue.

(d) Test number of the test being performed at the time of
the observation, if applicable, for cross-reference.

(e) Identification of system, equipment, or assembly to
which the issue applies.

(f) Location of the issue.

(g) Description of the observed design, installation, or per-
formance issue, including any information that may be
helpful in diagnosing or evaluating the issue.

(h) Recommended corrective action, if apparent.

(i) Identification of the Commissioning Team member
responsible for resolution of the issue, if apparent.

(j) Expected date of correction.
(k) Name of the person documenting the issue.

5.2.5.3
resolved:

Information to be documented when an issue is

(a) Date of completion of resolution.

(b) Description of corrective action taken. Include descrip-
tion of diagnostic steps taken to determine the root
cause of the issue and the value of resolving the Com-
missioning Process issue for the owner, design team,
contractor, or occupant.

(c) Identification of changes to the Owner’s Project
Requirements or Basis of Design that require action (if

any).

(d) Statement that the correction was completed and the
system or assembly is ready for retest, if applicable.

(e) Name of the person who resolved the issue.
(f) Name of person documenting the issue resolution.
5.2.6 Prepare Issues Report

5.2.6.1 On a periodic basis, at least for each Commis-
sioning Team meeting, a report shall be generated for review
of outstanding issues. The following information should be
included:

(a) Issue number.
(b) Short, descriptive title of the issue.
(c) Date of the identification of the issue.

(d) Name of the Commissioning Team member assigned
responsibility for resolution.

(e) Expected date of correction.

5.2.7 Prepare Commissioning Process Progress
Reports
5.2.7.1 Commissioning Process Progress Reports are

periodic reports of the status of Commissioning Process activ-
ities throughout the project and become part of the Commis-
sioning Process Report. Commissioning Process Progress
Reports should cover the following information:

(a) Commissioning Process activities completed since the
last report, including the current status of Pre-Design
project activities.

(b) Description of changes to the Commissioning Process
schedule (e.g., early completion of or delays in work
and early or late delivery of items that impact the Com-
missioning Process activities), Commissioning Plan,
and design, along with their effect on the Owner’s
Project Requirements and Basis of Design.

(¢) Include new and outstanding issues and list those that
have been resolved since the last Progress Report,
including a brief description of actions taken to resolve
the issues. Also include planned activities to resolve
outstanding issues expeditiously.

(d) Commissioning Process activities anticipated during the
period before the next Progress Report.

5.2.7.2 The frequency of Commissioning Process
Progress Reports depends upon the amount of work being
accomplished and could vary from every two weeks to every
six months. A general guide to follow is one progress report
for every four Commissioning Team meetings.

5.3 Pre-Design Phase Acceptance Requirements

5.3.1 During the Pre-Design Phase the Commissioning
Process should include the formal acceptance by the Owner of
the Owner’s Project Requirements and the Commissioning
Plan.

5.4 Pre-Design Phase Documentation

5.4.1 The Commissioning Process scope and budget,
Owner’s Project Requirements, the Commissioning Plan,
Issues Log and reports, and Commissioning Process Progress
Reports are the primary documentation requirements for the
Pre-Design Phase Commissioning Process.
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5.4.2 The information in the Owner’s Project Require-
ments and the Commissioning Plan is used throughout subse-
quent project phases (including Occupancy and Operations).

5.5 Pre-Design Phase Training Identification Require-
ments

5.5.1 Training requirements for facility, system, and
assembly operation and maintenance are addressed in the
Owner’s Project Requirements.

6. DESIGN PHASE

6.1 Introduction

6.1.1 During the Design Phase of the project delivery pro-
cess, the Owner’s Project Requirements are translated into
construction documents. A document called the Basis of
Design is created that clearly conveys the assumptions made
in developing a design solution that fulfills the intent and cri-
teria in the Owner’s Project Requirements document. Narra-
tive descriptions of facility systems and assemblies are
developed and included in the Basis of Design, and the Com-
missioning Plan is expanded to include the details of Con-
struction and Occupancy and Operations Phase activities.

6.1.2 Design Phase Commissioning Process objectives
include the following:

(a) Verifying the Basis of Design document with the
Owner’s Project Requirements document.

(b) Updating the Commissioning Plan to include Construc-
tion and Occupancy and Operations Phase Commission-
ing Process activities.

(c¢) Developing Commissioning Process requirements for
inclusion in the Construction Documents.

(d) Developing draft Construction Checklists.

(e) Updating the scope and format of the project Systems
Manual.

(f) Defining training requirements.
(g) Performing commissioning-focused design review.

(h) Acceptance of Design Phase Commissioning Process
activities.

6.1.3 Design Phase Commissioning Process activities
described in this section that are to be performed by the design
team and special consultants must be included in the scope of
services described in the “Owner - Design Professional Ser-
vice Agreement.” These Commissioning Process activities
may be more than are normally required in their scope of ser-
vices. The scope of services in the “Owner - Design Profes-
sional Service Agreement” should also include the
requirement to cooperate with the Commissioning Authority
during Pre-Design, Design, and Construction phases of the
project. This may include testing soils, evaluating or checking
existing conditions, surveying, or other requirements during
Design.

6.1.4 Use quality-based sampling for verification of each
activity or task determined to be related to the Owner’s
Project Requirements in the Design Phase.

6.1.5 Ifthe Commissioning Process on a particular project
starts at the Design Phase, then the Commissioning Process
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activities described for the Pre-Design Phase must be com-
pleted before the following Design Phase activities are begun.

6.2 Design-Phase Commissioning Process Activities
6.2.1 Design-Phase Commissioning Process Responsi-
bilities
6.2.1.1 During the Design Phase, the Commissioning
Team works to verify that the Construction Documents meet
and properly convey the Owner’s Project Requirements.

6.2.1.2 Essential team members during the Design

Phase include the Owner’s representatives, the Commission-

ing Authority, design professionals, and construction/pro-

gram/project managers (if known).
6.2.1.3 Responsibilities of the Commissioning Team
during the Design Phase include the following:

(a) Build and maintain cohesiveness and cooperation
among the project team.

(b) Assist Owner in preparing requests for project services
that outline the Commissioning Process roles and
responsibilities developed in the Commissioning Plan.

(c) Verify that Commissioning Process activities are clearly
stated in all project scopes of work.

(d) Develop the scope and budget for project-specific Com-
missioning Process activities.

(e) Identify specialists who will be responsible for accom-
plishing the Commissioning Process activities for spe-
cific systems and assemblies.

(f) Conduct and document Commissioning Team meetings.

(g) Inform all Commissioning Team members of decisions
that result in modifications to the Owner’s Project
Requirements.

(h) Integrate the Commissioning Process activities into the
project schedule.

(i) Track and document issues and deviations relating to
the Owner’s Project Requirements and document reso-
lutions in the Issues Log.

(J) Verify documentation and updating of the Basis of
Design.

(k) Develop Construction Checklists.

(I) Develop Construction and Occupancy and Operations
Phase test requirements.

(m) Develop training program requirements.

(n) Document Commissioning Process requirements and
integrate them into the contract documents.

(o) Update the Commissioning Plan.

(p) Review Design Phase documents for compliance with
the Owner’s Project Requirements.

(q) Update the Owner’s Project Requirements.
(r) Write and review Commissioning Process Progress
Reports.
6.2.2 Basis of Design Documentation
6.2.2.1 The Basis of Design, developed and updated
throughout the Design Phase, is required with each design
submission and should include the following:

(a) System and assembly options.



(b) System and assembly selection reasoning.

(c) Facility, system, and assembly performance assump-
tions:

(i) Assumptions for calculations/sizing.
(i) Analytical procedures and tools.
(iii) Environmental conditions.

(iv) Limiting conditions.

(v) Reference make and model.

(vi) Operational assumptions.

(d) Narrative system and assembly descriptions.

(e) Codes, standards, guidelines, regulations, and other ref-
erences.

(f) Owner guidelines and directives.
(g) Specific descriptions of systems and assemblies.

(h) Consultant, engineering, and architectural guidelines for
design developed by the design team or others.

6.2.2.2 The Basis of Design documents how each crite-
rion in the Owner’s Project Requirements is implemented in
the design. For any criterion that could not be met, documen-
tation detailing what was done, its impact on the Owner’s
Project Requirements, and how the Owner’s Project Require-
ments was modified shall be included.

6.2.3 Update Commissioning Plan

6.2.3.1 The Commissioning Plan must be updated to
reflect changes in the Owner’s Project Requirements and
include additional information developed during the Design
Phase.

6.2.3.2 During the Design Phase, the following is added
to or updated in the Commissioning Plan:

(a) Systems and assemblies to be verified and tested.

(b) Schedule of Construction Phase and Occupancy and
Operations Phase Commissioning Process activities.

(¢) Roles and responsibilities of new Commissioning Team
members.

(d) Construction Phase and Occupancy and Operations
Phase documentation and reporting requirements,
including procedures and formats.

(e) Construction Phase and Occupancy and Operations
Phase communication protocols.

(f) Construction Phase and Occupancy and Operations
Phase Commissioning Process procedures.

6.2.3.3 The milestones to be incorporated in the sched-
ule should include the pre-bid meeting, pre-construction
meeting, Commissioning Team meetings, training sessions,
shop drawing submittals, Systems Manual submittal, special
tests or code official inspection and acceptance, tests, test
periods, substantial completion, occupancy, seasonal testing,
initial Commissioning Process Report submittal, warranty
review two months prior to end of warranty period, lessons-
learned meeting, and final Commissioning Process Report.

6.2.3.4 The Construction Phase and Occupancy and
Operations Phase roles and responsibilities of the individual
members of the Commissioning Team, including any new
members, should be clearly defined based upon the unique
experience and knowledge of the team members. Professional
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and services agreements must be modified to reflect the scope
of work.

6.2.3.5 The Commissioning Plan must define the docu-
mentation that will be required as part of the Commissioning
Process during the Construction Phase and Occupancy and
Operations Phase. This includes the specific formats to be
used (electronic/paper, software program and version), the
information to be included, the frequency of submittal, and
the distribution.

6.2.3.6 The communication protocols to be used during
the Construction Phase and Occupancy and Operations Phase
shall be clearly defined in the Commissioning Plan. This
includes how the flow of information among the team mem-
bers will be coordinated and distributed.

6.2.3.7 The Commissioning Process procedures to be
implemented during the Construction Phase and Occupancy
and Operations Phase must be clearly documented in the
Commissioning Plan. These include:

(a) Review of submittals.
(b) Scheduling and holding of meetings.
(c) Site visit procedures.

(d) Issues identification, documentation, tracking, and reso-
lution.

(e) Construction Phase test preparation, implementation,
and follow-up.

(f) The responsibilities of each member of the Commis-
sioning Team.

(g) Who is responsible for costs related to verification and
testing—including re-testing or verification activities.

(h) Systems Manual development and review.

(i) Training program.

(J) Occupancy and Operations Phase test preparation,
implementation, and follow-up.

6.2.3.8 The test procedure requirements developed dur-
ing the Design Phase are general in nature, structure, and
complexity but must clearly convey the level and amount of
testing (see Section 7.2.9) required by manufacturers and con-
tractors.

6.2.4 Commissioning Process Requirements in the
Construction Documents

6.2.4.1 The Commissioning Process requires that cer-
tain quality-assurance and quality-control procedures, envi-
sioned in the Commissioning Plan, be performed as part of the
construction contract.

6.2.4.2 The Owner’s Project Requirements should be
included in the Contract Documents and labeled as for “Infor-
mational Purposes Only” to differentiate it from the contrac-
tor’s contractual obligations. In addition, as much Basis of
Design information should be included in the Contract Docu-
ments as possible. This information is included in the Con-
tract Documents to aid the contractors in understanding the
design, material requirements, sustainability and energy
goals, and the desired use and intent of the facility. Such infor-
mation aids in the successful implementation of the Commis-
sioning Process but does not relate directly to the contract
requirements.
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6.2.4.3 Specific Commissioning Process requirements
are included in the contract specifications. For this guideline,
specification division numbers and section titles consistent
with the Construction Specifications Institute MasterFor-
mat® are used. This is done to simplify a lengthy list of spec-
ification requirements. Commissioning Process activities that
address systems and assemblies need to be included in Divi-
sion 1 sections and those that address equipment and compo-
nents need to be included in Divisions 2 through 16.

(a) The obligations to perform Commissioning Process
activities must be documented in the contract between
the Owner and Contractor.

(b) Detailed scope and responsibilities of the Contractor
shall be included in the “Summary of Work” section in
Division 1.

(c) The Commissioning Process requirements for documen-
tation, training, and testing facility systems and assem-
blies are integrated into commissioning sections in
Division 1.

(d) Specific equipment and component performance docu-
mentation requirements and use of Construction Check-
lists should be integrated into specification sections in
Divisions 2 through 16, with appropriate cross-refer-
ences.

6.2.4.4 The Commissioning Process activities to be
integrated include:

(a) Performance, installation, and operations information
requirements as part of shop drawing submittals in Divi-
sions 2 through 16 sections.

(b) Completion of Construction Checklists in Division 1
and references to Division 1 in Divisions 2 through 16
sections.

(c) Contractor involvement in the Commissioning Team in
Division 1.

(d) Test requirements in Division 1.

(e) Training program development and implementation
requirements in Division 1.

(f) Systems Manual requirements in Division 1.

6.2.4.5 A guide specification section template for gen-
eral Commissioning Process requirements in Division 1 is

included in Annex L.

6.2.5 Construction Checklists
6.2.5.1 Construction Checklists aid the installers by pro-
viding specific information on the Owner’s Project Require-
ments for equipment and assemblies for long-term operation.

Checklists typically include:

(a) Equipment/assembly verification.

(b) Pre-installation checks.

(c) Installation checks.

(d) Any negative responses.

6.2.5.2 The first section of the Checklist is equipment/
assembly verification. This section should include vital infor-
mation on the equipment or materials being supplied (specific
listings of vital information are included in the technical
guidelines developed for various facility systems). This sec-
tion contains information on what equipment/material was
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specified/submitted and space to document/verify what was
actually delivered to the site.

6.2.5.3 The pre-installation section of the Checklist is
utilized to verify the condition of the equipment/material at
the site immediately prior to its installation.

6.2.5.4 The installation section of the Checklist is uti-
lized to verify proper installation. This section focuses on the
ability of the installation to meet the Construction Documents
and the Owner’s Project Requirements. For equipment, this
section focuses on the physical installation and its start-up
when applicable. For assemblies, the focus is typically on
installation and performance.

6.2.5.5 The negative responses section is a space pro-
vided to document the reason for any negative responses and
whether any action has been taken to correct the problem or
problems that led to the negative responses.

6.2.5.6 Whenever a test data form is required for a spe-
cific system or assembly, there should be an item in the asso-
ciated Construction Checklist for the test data form to be
submitted to the Commissioning Authority.

6.2.5.7 Construction Checklists should be kept as short
as possible and the questions should be worded clearly so that
the correct answer is typically yes.

6.2.5.8 Construction Checklists are used by the Com-
missioning Team to verify that the installation meets the
Owner’s Project Requirements. They can also be used by the
contractors to track progress of construction against the
schedule of values.

6.2.5.9 Annex M contains sample formats for Construc-
tion Checklists.

6.2.6 Systems Manual

6.2.6.1 The Systems Manual should provide the infor-
mation needed to understand, operate, and maintain the sys-
tems and assemblies and to inform those not involved in the
design and construction process about the systems and assem-
blies. The Systems Manual should be the repository of infor-
mation on updates and corrections to systems and assemblies
as they occur during the Occupancy and Operations Phase.

6.2.6.2 The Systems Manual expands the scope of the
traditional operating and maintenance documentation to
include the additional information gathered during the Com-
missioning Process and to provide a systems-based organiza-
tion of information.
6.2.6.3 Contractor documentation requirements for the
Systems Manual shall be clearly stated in the Construction
Documents.
6.2.6.4 The following should be included in the Systems
Manual (see Annex O for an example format):
(a) Index of Systems Manual with notation as to content
storage location if not in actual manual.
(b) Executive Summary.
(c) Owner’s Project Requirements.
(d) Basis of Design documents.
(e) Construction Record Documents, specifications, and
approved submittals.
(f) A list of recommended operational record-keeping pro-



cedures, including sample forms, logs, or other means,
and a rationale for each.

(g) Ongoing optimization guidance.

(h) Operations and maintenance manuals (includes operat-
ing procedures for all normal, abnormal, and emergency
modes of operation; maintenance procedures; parts and
recommended spare parts list; troubleshooting guide;
and systems schematics (one-line diagrams).

(i) Training materials.
(j) Commissioning Process Report.
6.2.7 Training Requirements

6.2.7.1 During the Design Phase, the training require-
ments of the operations and maintenance personnel and occu-
pants are identified relative to the systems and assemblies to
be installed in the facility. It is critical that the operations and
maintenance personnel have the knowledge and skills
required to operate the facility to meet the Owner’s Project
Requirements. The occupants need to understand their impact
on the use of the facility and its ability to meet the Owner’s
Project Requirements.

6.2.7.2 These training requirements can be obtained
using a Nominal Group Technique workshop, interviews, or
surveys. The requirements are obtained after the systems and
assemblies have been decided upon, and prior to issuance of
the Construction Documents, to ensure that the requirements
for training are clearly conveyed in the Construction Docu-
ments. The results of the workshop, interviews, or surveys
should address the following:

(a) The systems, subsystems, equipment, and assemblies
for which training will be required.

(b) The capabilities and knowledge of the occupants and
operations and maintenance personnel.

(¢) The number and type of training sessions. The training
program should be organized into a series of instruc-
tional modules, each covering a portion of the facility's
systems, equipment, and assemblies.

(d) Measurable learning objectives and teaching outlines
should be developed to clearly describe the specific
skills and knowledge that the participant is expected to
master.

6.2.7.3 The first training session should be general in
nature for the operations and maintenance personnel and the
occupants, and it should review the Owner’s Project Require-
ments and the Basis of Design. This provides the background
on why the facility is being constructed and its limitations.

6.2.7.4 The majority of training should be planned to be
accomplished during the Construction Phase and prior to sub-
stantial completion.

6.2.7.5 Training during the Occupancy and Operations
Phase may be required for certain systems and assemblies to
achieve or maintain the Owner’s Project Requirements.

6.2.7.6 The Systems Manual has a close functional rela-
tionship with personnel training. A meaningful and useful
training program typically includes using the operation and
maintenance components of the Systems Manual as the basis
of development.
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6.2.7.7 Review of documentation during training con-
sists of reviewing the content of emergency, operation, and
maintenance information in the Systems Manual, project
Record Documents, system and equipment identification sys-
tems, warranties, and maintenance service agreements con-
tained in the Systems Manual. Training should specifically
address:

(a) Emergency instructions and procedures: those required
for operating the facility during various emergencies,
including step-by-step instructions for each type of
emergency.

(b) Operation instructions and procedures: the procedures
required for normal operation of the facility, including
step-by-step instructions for day-to-day operation.

(c) Adjustment instructions: information for maintaining
operational parameters.

(d) Troubleshooting procedures: instructions for diagnosing
operating problems and procedures for testing and
inspecting.

(e) Maintenance and inspection procedures.

(f) Repair procedures: instructions for diagnosing problems
and for disassembly, component removal, replacement,
and reassembly.

(g) Upkeep of the Systems Manual and associated mainte-
nance documentation and logs.

6.2.7.8 In the specifications, as a minimum, define the
time requirements for each type of system/assembly that
requires demonstration and training or include an allowance
for demonstration and training capabilities. Also include the
expected experience and knowledge of trainer, the number of
unique training sessions, the need for repeating the training
for multiple shifts, and submittal of Training Plan, handouts,
record of the training, and electronic recording of on-site
training.

6.2.7.9 Training materials should include or utilize the
following items:

(a) Copy of the Training Plan including schedule, syllabus,
and agenda.

(b) Systems Manual.
(c) Manufacturers’ training manuals.

(d) Electronic media or videotapes of manufacturers’ or
vendors' training and service materials.

6.2.8 Review of Design Professional Submittals

6.2.8.1 Complete targeted design reviews at strategic
times during the Design Phase. All design issues should be
resolved prior to continuing with design.

6.2.8.2 A targeted design review is composed of four
tasks:

(a) General quality review of the documents, including leg-
ibility, consistency, and level of completeness.

(b) Coordination between disciplines.

(c) Discipline-specific review for achieving the Owner’s
Project Requirements.

(d) Specification applicability and consistency with
Owner’s Project Requirements and Basis of Design.
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6.2.8.3 The general quality of the documents is evalu-
ated by checking for consistent layout and legibility of the
Design Professional Submittal and Construction Documents.
Compliance with the Owner’s Project Requirements along
with ease of use and clarity are the major issues to check when
looking at the complete package. This review looks for com-
pleteness of the drawings and for items of concern identified
during previous reviews.

6.2.8.4 Sample areas of the facility, 10-20% of the total
area, are reviewed in detail to evaluate the coordination
accomplished within and among disciplines. This includes
reviewing for constructability and interfaces among disci-
plines. The intent of this review is to determine if there are
systematic errors, not to fully check the drawings. The
responsibility for complete checking of the drawings for coor-
dination and accuracy remains with the Design Team.

6.2.8.5 A discipline-specific review involves a review
of the Construction Documents along with the Basis of
Design, design calculation assumptions, and methods for
compliance with the Owner’s Project Requirements. A sam-
pling strategy of focusing upon 10-20% of the drawings pro-
vides for an in-depth analysis and evaluation of the ability of
the documents to meet the Owner’s Project Requirements.

6.2.8.6 A review of the specifications is performed to
determine completeness and applicability to the project. A
review of 10-20% of the specification is performed in detail
for verification of compliance with the Owner’s Project
Requirements. Items checked include applicability of the sec-
tion to the project, Commissioning Process requirements,
submittal requirements, applicability of equipment, training
requirements, and coordination with other sections.

6.2.8.7 See Annex N for additional guidance on how to
accomplish quality-based design reviews.

6.3 Design Phase Acceptance Requirements

6.3.1 The Commissioning Process should include the for-
mal acceptance by the Owner of the Basis of Design and the
updated Owner’s Project Requirements during the Design
Phase, following review and comment by the Commissioning
Authority.

6.4 Design Phase Documentation Requirements

6.4.1 Construction Document commissioning require-
ments, updated Owner’s Project Requirements, updated
Commissioning Plan, the updated Issues Log, and the Com-
missioning Process Progress Reports are the primary docu-
mentation requirements for the Design Phase Commissioning
Process.

6.4.2 The information in these deliverables is used
throughout subsequent project phases (including Occupancy
and Operations).

6.5 Design Phase Training Identification Requirements

6.5.1 Training requirements for facility, system, and
assembly operation and maintenance are addressed during the
Design Phase by the completion of a training requirements
identification workshop, development of the Construction
Phase and Occupancy and Operations Phase training pro-
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gram, and inclusion of the training program requirements in
the Commissioning Plan and Construction Documents.

7. CONSTRUCTION PHASE

7.1 Introduction

7.1.1 During the Construction Phase of the project deliv-
ery process, systems and assemblies are installed, inspected,
tested, and placed into service to meet the Owner's Project
Requirements. This phase may also include bidding, negotia-
tion, and contracting activities. The Systems Manual is deliv-
ered during this phase and training is provided.

7.1.2 Construction Phase Commissioning Process objec-
tives include the following:

(a) Updating the Owner’s Project Requirements.
(b) Updating the Commissioning Plan.

(c) Verifying that submittals meet the Owner’s Project
Requirements.

(d) Developing detailed test procedures and data forms.

(e) Verifying that systems and assemblies comply with the
Owner’s Project Requirements.

(f) Delivering the Systems Manual.

(g) Verifying training of the Owner’s operation and mainte-
nance personnel and occupants.

(h) Acceptance of Construction Phase Commissioning Pro-
cess activities.

7.1.3 Construction Phase Commissioning Process activi-
ties described in this section that are to be performed by the
design team and special consultants must be included in the
scope of services described in the “Owner — Design Profes-
sional Service Agreement.” These Commissioning Process
activities may be more than are normally required in their
scope of services. The scope of services in the “Owner -
Design Professional Service Agreement” should also include
the requirement to cooperate with the Commissioning
Authority during Pre-Design, Design, and Construction
phases of the project. This may include material testing, TAB,
performance tests, records, photography, outside training,
Owner’s furnished equipment vendors, and other require-
ments during the Construction Phase.

7.1.4 Ifthe Commissioning Process on a particular project
starts at the Construction Phase, Commissioning Process
activities described for the Pre-Design and Design Phases
must be completed before the following Construction Phase
activities are begun.

7.2 Construction Phase Commissioning Process Activi-
ties
7.2.1 Construction Phase Commissioning Process
Responsibilities
7.2.1.1 During the Construction Phase, the Commis-
sioning Team works to verify that systems and assemblies are
installed in a manner that will achieve the Owner’s Project
Requirements.

7.2.1.2 Use quality-based sampling for verification of
each task and test determined to be related to the Owner’s
Project Requirements during the Construction Phase.
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7.2.1.3 Conduct and document regularly scheduled
Commissioning Team meetings to facilitate coordination and
cooperation in delivering a facility that meets the Owner’s
Project Requirements.

7.2.1.4 Essential team members during the Construction
Phase include Owner’s representatives, the Commissioning
Authority, design professionals, contractors, suppliers/ven-
dors, and construction/program/project managers.

7.2.1.5 Responsibilities of the Commissioning Team
during the Construction Phase include the following:

(a) Participate in the pre-bid conference.
(b) Coordinate participation of Owner’s representatives.

(c) Identify specialists who will be responsible for accom-
plishing the Commissioning Process activities for spe-
cific systems and assemblies.

(d) Update the Owner’s Project Requirements to reflect
decisions made during bidding and construction.

(e) Update the Commissioning Plan.

(f) Conduct a pre-construction Commissioning Process
meeting.

(g) Review the following submittals for compliance with
the Owner’s Project Requirements: coordination draw-
ings, shop drawings, product data, preliminary Systems
Manual, and training program.

(h) Schedule the Commissioning Process activities and
integrate them into the project construction schedule.

(i) Address schedule changes.
(j) Develop and document test procedures and data forms.

(k) Conduct and document ongoing Commissioning Team
meetings.

(1) Monitor compliance with the Owner’s Project Require-
ments through periodic site visits.

(m) Verify completion of items indicated in the Construction
Checklists.

(n) Witness tests.

(o) Verify tests.

(p) Verify test data reports.

(q) Verify training of operation and maintenance personnel
and occupants according to the Owner’s Project
Requirements.

(r) Identify, diagnose, and track issues and deviations relat-
ing to the Owner’s Project Requirements and document
resolution of same.

(s) Write and review Commissioning Process Progress
Reports.

(t) Review construction progress reports.

(u) Verify incorporation of new equipment and systems into
the maintenance management program.

(v) Verify updates to the Basis of Design documentation.

(w) Verify updates to the Systems Manual.

(x) All Commissioning Team members are responsible for
keeping the Commissioning Team informed of decisions
that result in modifications to the Owner’s Project
Requirements.
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(y) Review contract modifications for compliance with
Owner’s Project Requirements.

7.2.2 Pre-bid Conference

7.2.2.1 Time should be allotted during the pre-bid con-
ference for the Commissioning Team to alert bidders to Com-
missioning Process requirements with which they may not be
familiar.

7.2.3 Coordinate Owner’s Representatives Participa-
tion
7.2.3.1 Coordinate and schedule participation of
Owner’s representatives in Commissioning Process activities.
Owner representatives may vary from one activity to another,
both in number and in the specific individuals. It is important
for Owner’s representatives to participate in Commissioning
Team meetings, review of commissioning process reports, dis-
cussions of changes to the Owner’s Project Requirements, and
staff and occupant training. Other Commissioning Process
activities in which Owner’s representatives typically partici-
pate include reviewing submittals and witnessing testing.

7.2.4 Update Owner’s Project Requirements

7.2.4.1 Changes to the Owner’s Project Requirements
during bidding and the Construction Phase may be initiated as
the result of Owner-directed changes to the Owner’s Project
Requirements or design/construction process-initiated
changes to the Construction Documents.

7.2.42 When the Owner initiates a change to the
Owner’s Project Requirements, the design shall be modified
and reviewed as necessary to meet the change in the Owner’s
Project Requirements.

7.2.4.3 When the Owner considers changes initiated
through the design/construction process, the Commissioning
Team should review the proposed changes to determine if
they compromise the Owner’s Project Requirements, paying
special attention to the functional impacts of value manage-
ment proposals. If the Owner chooses to initiate a change after
reviewing the Commissioning Team’s comments, the
Owner’s Project Requirements must be updated as necessary
to match the change.

7.2.5 Update the Commissioning Plan

7.2.5.1 Update the Commissioning Plan to include new
or revised descriptions of Commissioning Process activities
during the Construction Phase. Incorporate the following:

(a) Test procedures and data forms developed during the
Construction Phase.

(b) Refinement and integration of Commissioning Process
activities in the construction schedule.

(¢) Roles and responsibilities of the Commissioning Team
during the Construction Phase, including the identifica-
tion of new team members.

(d) Identification of specialists responsible for accomplish-
ing Commissioning Process activities for specific sys-
tems and assemblies.

(e) Changes to the communication channels and procedures
to be used during the Construction Phase.

7.2.6 Conduct Pre-Construction Commissioning Pro-
cess Meeting
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7.2.6.1 Early in the Construction Phase, the Commis-
sioning Authority shall conduct a pre-construction Commis-
sioning Process meeting with the Commissioning Team.

7.2.6.2 During the pre-construction meeting, the
Owner’s Project Requirements, Basis of Design, and unique
contract document requirements are reviewed. In addition,
the specific roles and responsibilities of the contractors rela-
tive to the Commissioning Process activities are reviewed.

7.2.7 Verify Submittals

7.2.7.1 It is recommended that a sampling strategy of
randomly selecting 5% to 10% of the submittal be used to
focus upon the quality and ability of the submittal to achieve
the Owner’s Project Requirements. If deviations are substan-
tial, then review an additional 5% to 10%. If substantial devi-
ations still exist, then reject the submittal and return it with
comments.

7.2.7.2 Concurrent with Design Team and Owner
review, a designated Commissioning Team member reviews
coordination drawings, shop drawings, and project submittals
for compliance with the Owner’s Project Requirements. Spe-
cial attention must be paid to substitutions and proposed devi-
ations from the Contract Documents and the Basis of Design
that could adversely impact the Owner’s Project Require-
ments.

7.2.7.3 Upon receipt, designated members of the Com-
missioning Team shall review the Systems Manual for com-
pliance with the Contract Documents and the Owner’s Project
Requirements.

7.2.7.4 Review training program, materials, and sched-
ule, and monitor delivery of training to verify that it meets the
Owner’s Project Requirements for the preparation of opera-
tions and maintenance personnel.

7.2.7.5 Training records are reviewed by designated
members of the Commissioning Team for proper documenta-
tion of attendees, material covered, and associated details.

7.2.8 Schedule Commissioning Process Activities

7.2.8.1 The objective of scheduling Commissioning
Process activities is to integrate and coordinate them with
other Construction Phase activities and to allow all Commis-
sioning Team members to plan their work to achieve the
Owner’s Project Requirements. Commissioning Process
activities should be integrated into the construction schedule.
Detailed integration of commissioning work with the con-
struction schedule is critical to maintaining project schedule
milestones.

7.2.8.2 The project schedule needs to include the start
date, duration, description, and entity responsible for comple-
tion.

7.2.8.3 Asaminimum, the following should be included
in the project schedule:

(a) Commissioning Team meetings.

(b) Start and completion of each construction phase.
(c¢) Key system and assembly completion and tests.
(d) Training sessions.

(e) Substantial completion.

(f) Warranty start date.
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(g) Occupant move-in.

(h) Warranty review two months prior to end of warranty
period.

(i) Lessons-learned meeting.

7.2.9 Develop Test Procedures
7.2.9.1 Test Procedures define the means and methods
to carry out the tests that are accomplished during the Con-
struction Phase. Test Procedures provide the following:

(a) Participants required for the test, which may include the
primary contractor, secondary contractors, design pro-
fessionals, the Commissioning Authority, operators, the
local authority having jurisdiction, and manufacturers
associated with the equipment, system, or assembly.

(b) Prerequisites for the test performance in terms of com-
pletion of systems and assemblies and acceptable com-
pletion of other activities.

(c) Step-by-step instructions to exercise the specific sys-
tems and assemblies under test. Instructions include
how to configure the system or assembly to start the test
and how to restore the system to normal operation at the
conclusion of the test.

(d) List of instrumentation, tools, and supplies required for
the test. The list should indicate which of the partici-
pants is responsible for each of the items listed. The list
should be specific as to make, model, range, capacity,
accuracy, calibration, and other pertinent performance
requirements.

(e) An indication, for each step of the procedure, of what
observations or measurements must be recorded and the
range of acceptable results.

7.2.9.2 The Commissioning Team will develop a range
of test verification procedures. These procedures include:

(a) Component test procedures: Component test procedures
verify the performance of components under a full range
of actions, responses to inputs, and loads.

(b) System/assembly test procedures: System/assembly test
procedures verify the performance of subsystems, sys-
tems, and assemblies under a full range of operating
conditions (both normal and emergency), responses to
inputs, and loads.

(c) Intersystem test procedures: Intersystem test procedures
verify the interactions between systems and assemblies.

(d) Owner’s Project Requirements test procedures: Owner’s
Project Requirements test procedures verify that the var-
ious systems and assemblies that comprise the facility
deliver the intended Owner’s Project Requirements at
the point of use.

(e) Use quality-based sampling for verification of each test
determined to be related to the Owner’s Project Require-
ments.

7.2.9.3 Indeveloping the Test Procedures, special atten-
tion must be paid to issues of personnel safety, equipment/
assembly protection, and manufacturer’s recommendations to
protect the validity of the warranty.
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7.2.10 Develop Test Data Records

7.2.10.1 Test Data Records capture test data, observa-
tions, and measurements. Data may be recorded on photo-
graphs, forms, or other means appropriate for the application.
The following minimum information should be recorded:

(a) Test number.
(b) Date and time of the test.

(c) Indication of whether the record is for a first test or
retest following correction of a problem or issue.

(d) Identification of the system, equipment, or assembly
under test. List the location and the construction docu-
ment designation.

(e) Conditions under which the test was conducted. For
example, when testing, fully describe the ambient con-
ditions, setpoints, overrides, and the status and operating
condition of devices, systems, and equipment that
impact the results of the test.

(f) Expected performance of the systems and assemblies at
each step of the test.

(g) Observed performance of the system, equipment, or
assembly at each step of the test. When data forms are
used, check boxes generally do not adequately describe
the system performance and therefore should be avoided
in most cases. A blank space in which the observed or
measured performance may be described provides more
information for diagnostics and a future baseline for
performance.

(h) Notation to indicate whether the observed performance
at each step meets the expected results.

(i) Other observations about system performance or test
procedure.

(j) Issue number, if any, generated as a result of the test.

(k) Dated signatures of the person performing the test and
of the witness, if applicable.

7.2.11 Commissioning Team Meetings

7.2.11.1 Consistent, periodic Commissioning Team
meetings are essential to maintaining the progress of the
project.

7.2.11.2 The schedule of meetings should be docu-
mented as early as possible during the Construction Phase
and updated as required due to schedule changes. The meet-
ing dates and times should be known a minimum of two
weeks in advance and should be coordinated with other meet-
ings to minimize travel time and costs for various attendees.

7.2.11.3 Team members represented at the meeting must
be authorized to make commitments and decisions for their
respective organizations to facilitate an effective Commis-
sioning Team meeting.

7.2.11.4  Prior to a meeting (usually a minimum of three
days) an agenda should be distributed to all invited attendees.
The agenda should include:

(a) Meeting location.
(b) Start time.
(c) List of invited attendees.

(d) List of items to cover (previous action items, outstand-
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ing issues, schedule review, new issues, and other busi-
ness) along with defined time allotments for each item.

(e) End time.
(f) Attachments, if applicable.

7.2.11.5 The meeting time and duration should be
strictly adhered to. This will set the tone for other Commis-
sioning Process activities.

7.2.11.6 Within a reasonable and established period
(frequently, three days) after the meeting, distribute meeting
notes or minutes. This should include:

(a) Date, time, and location of the meeting.
(b) List of attendees.
(¢) Resolved action items and issues.

(d) Outstanding action items and issues, including clear
identification of the responsible party and due dates.

(e) Date, time, and location of the next meeting.

7.2.12 Accomplish Periodic Site Visits to Verify Com-
pliance with the Owner’s Project Requirements

7.2.12.1 Site visits are the primary method used during
the Construction Phase to verify that the installed systems and
assemblies comply with the Owner’s Project Requirements.

7.2.12.2 A clear, concise, and consistent procedure must
be followed for each site visit to properly identify Construc-
tion Phase process problems and issues.

7.2.12.3 The site visit procedure uses statistical sam-
pling techniques for verification of the Construction Check-
lists and Record Documents. This provides assurance that the
verification process is not biased and has reliable consistency.
The recommended procedure has the following general steps:

(a) Identify the current state of construction to define the
scope of systems and assemblies that can be verified.

(b) Randomly select between 2% and 10% of the systems
and assemblies for verification. This can be accom-
plished by randomly selecting a starting point and
selecting every tenth item from a list or by automatically
generating a random sample from a computerized data-
base.

(c) Identify Commissioning Team members for the site
visit.

(d) Review Owner’s Project Requirements.

(e) Accomplish verification. This task is completed by
going to the selected system or assembly and comparing
the installation to the completed (full or partial) Con-
struction Checklists. Any negative responses should be
reviewed in detail.

(f) Any consistent problems with the installation identified
(typically more than 10% of the sample has the same
issue), including Record Documents, are documented in
general terms and provided to the contractor for resolu-
tion. The contractor is then responsible for 100% check-
ing of all affected systems or assemblies and making
corrections as required.

(g) Any inconsistent problems (one or two occurrences) are
sent to the contractor, detailing the specific component,
system, or assembly for resolution.
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(h) Meet with contractors to discuss any issues identified
and the general progress of the project.

(i) Meet with the Owner’s representative to review the
findings, project schedule, and outstanding issues.

(j) Develop a site visit report and distribute to the Commis-
sioning Team members and other interested parties.

(k) Update the Issues Log.
7.2.13 Test Execution

7.2.13.1 During test execution there can be witnessing
of tests, verification of tests, or verification of test data
reports. Typically, only one of these is performed by the Com-
missioning Authority for a specific test or series of tests.
However, depending upon the type and complexity of the test,
it is possible in some cases to witness a portion of the test, ver-
ify the test through a random sampling of components, and
verify the test data report through random sampling of the
reported results.

7.2.13.2 Completion of tests should comply with the
following:

(a) Tests shall be performed according to approved written
procedures. Results of test performance shall be
recorded on the test data forms and witnessed.

(b) Deviations from the approved procedures, if permitted,
should be documented in writing.

(c) Test data should be recorded under steady-state and sta-
ble conditions.

(d) If an issue is observed during a test, the test should be
terminated, within the scope of the contract. An issue
report is created at the time of observation. If the issue
cannot be resolved within a reasonable time period, it
may be required to run the test immediately, with the
understood options to run the test later, after all issues
are resolved.

(e) If an issue is discovered during review of the data, the
issues shall be resolved or the test repeated in its
entirety.

() Upon completion of the test, the technician performing
the test and the witnesses sign the test data record,
attesting to the verity of the recorded observations.

7.2.13.3 Generally, the sequence of testing will be exe-
cuted in the order of activities listed:

(a) The verification of the Construction Checklists begins
with equipment or assembly delivery and continues
through start-up and testing.

(b) Tests verifying system and intersystem performance
according to the Owner’s Project Requirements cannot
begin until the Construction Checklists have been veri-
fied and accepted by the Commissioning Team.

(c) Other sequencing requirements, depending upon the
specific system, may be required to ensure the proper
conditions are present or can be created.

(d) A specified test is run according to Contract Documents
or to manufacturer’s requirements.

7.2.14 Verity Training
7.2.14.1 Within a reasonable period (such as three
weeks) of each training program, between 5% and 10% of the
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trainees shall be randomly selected and tested or informally
evaluated on the material covered in the specific program.
The intent of this testing is to verify that the trainees were pro-
vided with the pertinent information to operate and maintain
the facility according to the Owner’s Project Requirements.

7.2.14.2 Itis not typically expected that the trainees will
have memorized everything from the training session but that
they know where the information is, can find it, and under-
stand sufficiently to walk through the key steps to trouble-
shoot a problem and resolve it.

7.2.14.3 Attendee sign-in sheets should be used to ver-
ify that training was delivered to the intended people.

7.2.15
Report

Construction Phase Commissioning Process

7.2.15.1 The Construction Phase Commissioning Pro-
cess Report is the documentation of the commissioning work
and results accomplished during the Construction Phase. The
Construction Phase Commissioning Process Report contains
the following:

(a) Identification of any systems or assemblies that do not
perform in accordance with the Owner’s Project
Requirements. For various reasons, the Owner may
choose to accept performance that is at variance with the
Owner’s Project Requirements, either permanently or
until schedule and budget constraints allow for correc-
tion. The Owner’s acceptance of these conditions should
be documented along with the environmental, health,
safety, comfort, energy, and operating and maintenance
cost impacts. The Owner’s Project Requirements must
be updated to match the revised expectations.

(b) Evaluations of the operating condition of the systems at
the time of test completion.

(c) Construction Checklist completion and verification
summary.

(d) Results from the Issues Log, including the descriptions
of issues and the measures taken to correct them. The
description should assess the importance of the issues
and estimate the value of their correction in terms of
environmental impact, improved health, safety, comfort,
energy consumption, operating and maintenance costs,
and the ability of the facility to support its mission.

(e) Test procedures and data. This section should incorpo-
rate the original test procedures and signed data forms,
including additional data such as photos, computerized
documentation, and other records of the tests. Data
should include the final accepted test, as well as earlier
tests that failed to meet the specified criteria. This sec-
tion should also include a set of blank data forms for
future use in the Continuous Commissioning Process
and Re-commissioning.

(f) Commissioning Process Progress Reports. Copies of
progress reports generated throughout the Commission-
ing Process.

(g) Deferred Tests. Execution of some tests may be deferred
until appropriate natural loads, such as occupancy or
design weather conditions, are available. For these
deferred tests, the prerequisite conditions and an esti-
mated schedule for their completion should be included.
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(h) Lessons Learned. Evaluation of the Commissioning
Process used and changes that will improve the deliv-
ered project and form the basis for the Final Commis-
sioning Process Report developed during the
Occupancy and Operations Phase. This is essential to
ensure that issues, benefits, and recommendations are
captured in a written document while all team members
are available and information is fresh.

7.2.15.2 A draft Construction Phase Commissioning
Process Report should be submitted for Owner review. Sub-
mittal of the draft Commissioning Process Report to other
Commissioning Team members may also be appropriate.

7.2.15.3 The final Construction Phase Commissioning
Process Report should incorporate review comments from the
Owner and, optionally, from other Commissioning Team
members.

7.2.16 Verify Systems Manual Update

7.2.16.1 Verify that the Systems Manual is updated to
incorporate materials generated during the Construction
Phase. Materials that should be added are:

(a) Test procedures and test data records.

(b) Training plans.

(c) Training records.

(d) Record Drawings.

(¢) Submittal review reports.

(f) Updated Owner’s Project Requirements.

(g) Updated Basis of Design.

(h) Updated Commissioning Plan.

(1) Updated Issues Log.

(j) Commissioning Process Progress Reports.
7.2.17 Verify Update of the Basis of Design

7.2.17.1 Verify that the Basis of Design is updated to
reflect any changes to the design during the Construction
Phase. Verify that design changes comply with the Owner’s
Project Requirements. If necessary, update the Owner’s
Project Requirements.

7.3 Construction Phase Acceptance Requirements

7.3.1 The Commissioning Process should include the for-
mal acceptance by the Owner of the Systems Manual, verified
test reports, and training reports, consistent with the recom-
mendations of the Commissioning Authority and appropriate
other Commissioning Team members.

7.4 Construction Phase Documentation Requirements

7.4.1 The primary Commissioning Process requirements
for documentation during the Construction Phase include the
Construction Phase Commissioning Process Report and com-
missioning elements of the Systems Manual.

7.4.2 The information in these deliverables is used
throughout the Occupancy and Operations Phase.
7.5 Construction Phase Training Requirements

7.5.1 The Commissioning Process training requirements
for the Construction Phase are discussed in Section 7.2.14.

18

8. OCCUPANCY AND OPERATIONS PHASE

8.1 Introduction

8.1.1 The Occupancy and Operations Phase of the Com-
missioning Process begins at substantial completion. As a
minimum, the Commissioning Process activities begun at this
point should continue through the end of the contractual war-
ranty/correction period and ideally continue throughout the
life of the facility. During the Occupancy and Operations
Phase, the ongoing operation, maintenance, and modification
of the facility systems and assemblies, and their associated
documentation, are verified against the updated Owner’s
Project Requirements.

8.1.2 The active involvement of the Commissioning
Authority and Commissioning Team during the initial portion
of the Occupancy and Operations Phase of a project is an inte-
gral aspect of the Commissioning Process.

8.1.3 Occupancy and Operations Phase Commissioning
Process objectives include the following:

(a) Using the Commissioning Authority’s project knowl-
edge and experience to minimize contractor callbacks.

(b) Providing ongoing guidance on operations and mainte-
nance to achieve the Owner’s Project Requirements.

(c) Completing seasonal testing of facility systems and
assemblies.

(d) Documenting lessons learned from applying the Com-
missioning Process for application to the next project.

(e) Acceptance of Occupancy and Operations Phase Com-
missioning Process activities.

8.1.4 Occupancy and Operations Phase Commissioning
Process activities described in this section that are to be per-
formed by the design team and special consultants that must
be included in the scope of services described in the “Owner
— Design Professional Service Agreement.” These Commis-
sioning Process activities may be more than are normally
required in their scope of services. The scope of services in
the “Owner - Design Professional Service Agreement” should
also include the requirement to cooperate with the Commis-
sioning Authority during Pre-Design, Design, and Construc-
tion Phases of the project. This may include training, seasonal
tests, problem resolution, design evaluation, site visits, updat-
ing drawings and specifications, or other requirements per-
formed during the occupancy and initial operations period
defined for the project.

8.1.5 If the Owner adopts the Commissioning Process on
a project at the Occupancy and Operations Phase, then this
process is termed ‘“Retro-Commissioning” and, while it
accomplishes some Commissioning Process Activities
described herein, it is sufficiently different from the Commis-
sioning Process that it is not within the scope of this guideline.

8.1.6 It is often desirable for the Owner to maintain the
benefits of the Commissioning Process well into the life of the
facility.

8.2 Occupancy and Operations Phase Commissioning
Process Activities

8.2.1 Occupancy and Operations Phase Commission-
ing Process Responsibilities
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8.2.1.1 During the Occupancy and Operations Phase,
the Commissioning Team works to verify the ongoing com-
pliance with the Owner’s Project Requirements.

8.2.1.2 Essential team members during the Occupancy
and Operations Phase include Owner’s representatives, the
Commissioning Authority, design professionals, contractors,
and construction/program/project managers.

8.2.1.3 Responsibilities of the Commissioning Team
during the Occupancy and Operations Phase include the fol-
lowing:
(a) Coordinate contractor callbacks.

(b) Verify seasonal testing of facility systems and assem-
blies.

(c) Verify continuing operation and maintenance personnel
training.

(d) Verify system and assembly operations meet updated
Owner’s Project Requirements.

(e) Verify continual updating of the Systems Manual.

(f) Conduct and verify periodic performance evaluations of
facility systems and assemblies.

(g) Convene lessons-learned workshop.

(h) Complete the final Commissioning Process Report for
the project.

8.2.2 The Commissioning Authority should aid in the
coordination of the callback of contractors during the Occu-
pancy and Operations Phase. Since the Commissioning
Authority has been involved since the Pre-Design Phase, he/
she has the ability to identify which contractors should be
contacted to resolve an issue.

8.2.3 Verification of the performance of all systems and
assemblies being commissioned should be completed during
the Construction Phase. However, certain weather conditions,
load conditions, or occupant interactions are required to com-
plete some verification activities. Such deferred performance
verification shall be conducted at an appropriate time, and
under appropriate conditions, as early as possible after occu-
pancy.

8.2.4 Training of the Owner’s operation and maintenance
personnel on the fundamentals of facility and system/assem-
bly operations and the occupants on facility usage will ideally
occur primarily during the Construction Phase of a project.
Some training, however, is likely to be best deferred until the
Owner has assumed responsibility for his/her facility. Such
training will be defined in the Commissioning Plan and Con-
tract Documents.

8.2.4.1 Ongoing training is an integral part of a Contin-
uous Commissioning Process. The Owner’s operation and
maintenance personnel and the occupants will be critical
members of the Commissioning Team responsible for these
periodic efforts.

8.2.5 The final project Commissioning Process Report
will be completed during this phase. The requirements for a
successful Commissioning Process Report are described in
Section 7. Content not available or incomplete at the end of
the Construction Phase will be added during this phase.
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8.2.5.1 Should the Owner choose to implement the Con-
tinuous Commissioning Process for his/her facility, periodic
Commissioning Process Reports will be created throughout
the Occupancy and Operations Phase to reflect the Commis-
sioning Process activities undertaken.

8.2.6 The final project Systems Manual will be completed
during this phase. The requirements for a successful Systems
Manual are described in Section 7. Content not available or
incomplete at the end of the Construction Phase will be added
during this phase.

8.2.6.1 The Systems Manual needs to be updated as
changes are made to the facility throughout the entire Occu-
pancy and Operations Phase. This includes updating the
Owner’s Project Requirements to reflect current conditions
and needs and updating the Basis of Design to reflect changes
to systems and assemblies.

8.2.7 Dynamic systems and equipment, as well as static
systems, assemblies, and components, will tend to migrate
from their as-installed conditions over time. In addition, the
needs and demands of facility users and processes typically
change as a facility is used. To attain optimal performance of
facility systems, periodic verification of system, assembly,
and component condition and operation is essential. The Sys-
tems Manual provides the tools and documented benchmarks
for evaluation of ongoing performance. Such periodic verifi-
cation is often best done in the context of a Continuous Com-
missioning Process.

8.2.8 The Continuous Commissioning Process has the
following key activities:

(a) Maintaining the Owner’s Project Requirements to
reflect changes in use and operation of the facility.

(b) Maintaining the Basis of Design to reflect changes in
systems and assemblies due to renovations or in
response to changes in the Owner’s Project Require-
ments.

(c) Periodic evaluation of achieving the current Owner’s
Project Requirements and against previous benchmarks
by appropriate tests.

(d) Maintaining the Systems Manual to reflect changes in
Owner’s Project Requirements, Basis of Design, and
systems/assemblies.

(e) Ongoing training of operations and maintenance person-
nel and occupants on current Owner’s Project Require-
ments and Basis of Design and changes in systems and
assemblies.

8.3 Occupancy and Operations Phase

Requirements

Acceptance

8.3.1 The Commissioning Process should include the for-
mal acceptance by the Commissioning Authority and the
Owner of any deferred training, the final project Systems
Manual, and the Final Commissioning Process Report during
the Occupancy and Operations Phase.

8.4 Occupancy and Operations Phase Documentation
Requirements

8.4.1 The final project Commissioning Process Report
and final project Systems Manual are the primary documen-
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tation requirements for the Occupancy and Operations Phase
Commissioning Process. The information in these deliver-
ables is used throughout the life of the facility.

8.4.2 If periodic performance verification is conducted
for the Owner, a Continuous Commissioning Process Report
and updates (as necessary) to training and the Systems Man-
ual should be provided as deliverables.

8.5 Occupancy and Operations Phase Training Require-
ments

8.5.1 The Commissioning Process training requirements

for the Occupancy and Operations Phase are discussed in Sec-
tion 8.2.4.
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(This is a normative annex and is part of this guideline.)

NORMATIVE ANNEX A
GUIDE FOR DEVELOPING SUPPLEMENTARY
TECHNICAL GUIDELINES FOR
THE COMMISSIONING PROCESS

The purpose of this annex is to provide the recommended
format and content for Total Building Commissioning Process
supporting technical guidelines. The objective is to use the
same format for all Commissioning Process guidelines. The
National Institute of Building Sciences is facilitating the
development of a number of technical topic guidelines to
support the effective implementation of the Total Building
Commissioning Process. These guidelines will be developed
by various professional, technical, and trade organizations.
For example, the technical guideline for heating, ventilating,
air-conditioning, and refrigeration (HVAC&R) will be devel-
oped by ASHRAE. The technical guidelines are developed to
assist the Commissioning Team in successfully using the
Commissioning Process for various systems and assemblies.
The goal is to use the process as defined and provided in
Guideline 0, “The Commissioning Process.” Further, it is
desired that each different system or assembly involved in the
construction, addition to, or rehab of buildings, structures,
campuses, or utilities use the Commissioning Process from
Guideline 0-2005 and not redefine it within the respective
(topic) technical guideline.

The objective of both Guideline 0-2005 and the technical
guidelines is to provide information on implementing the
Commissioning Process. The technical guidelines are not
intended to be a detailed user’s guide or provide guide speci-
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fications, full commissioning plans, development of owner’s
project requirements, construction checklists, statistical or
other quality tools, or other detailed requirements for imple-
menting the Commissioning Process.

The format of the technical guidelines should follow the
same format used in Guideline 0-2005. The following is the
general organization to be used in the development of the tech-
nical guidelines.

FOREWORD

The Foreword should provide key information on what
has led to success on previous projects, the role of the specific
technology in a successful building or construction project,
and closely related supplementary technical guidelines or
topics.

SECTION 1, PURPOSE

The following should be used as the general purpose for
each technical guideline:

“The purpose of this guideline is to describe the technical
requirements for the application of the Commissioning
Process described in ASHRAE Guideline 0-2005 that will
verify that the [insert topic, for example, fire systems or enve-
lope assembly] achieves the Owner’s Project Requirements.”

SECTION 2, SCOPE

The following text should be used as the general scope for
each technical guideline:

“The procedures, methods, and documentation require-
ments in this guideline describe the application of the
Commissioning Process for each project delivery phase from
Pre-design through Owner Occupancy and Operation for
[insert topic] to support the Commissioning Process activities
described in ASHRAE Guideline 0-2005, The Commissioning
Process (also published by NIBS as Guideline 0, The Total
Building Commissioning Process). This includes require-
ments for:

(a) [insert topic] to fully support the Total Building Com-
missioning Process activities,

(b) verification during each phase of the Commissioning
Process,

(c) acceptance at each phase,
(d) documentation during each phase,
(e) Systems Manual, and

(f) training for operations and maintenance personnel and
occupants.”

SECTION 3, UTILIZATION

The following paragraphs should be included as the Utili-
zation section:

3.1 The application of this guideline will depend upon the
Owner’s Project Requirements and how the project will be
designed, built, and operated. This guideline is supplemental
to the Commissioning Process detailed in ASHRAE Guide-
line 0-2005.

3.2 This guideline describes specific details required to
properly implement the Commissioning Process relative to
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[insert topic]. This includes documentation, test procedures,
and checklists.

SECTION 4, DEFINITIONS

Include definitions that are unique to the technical guide-
line. Do not redefine or repeat those in ASHRAE Guideline 0;
instead, include a statement referring to the definitions in
Section 4 of Guideline 0.

SECTION 5, PRE-DESIGN PHASE

The following needs to be included in the Pre-Design
Phase section for [insert topic]:

1. List of Commissioning Team members.

2. List and description of criteria and items to be included in
the Owner’s Project Requirements document.

List of milestones.

>

List of specialists required for implementing the Commis-
sioning Process.

List of items to focus upon during the design reviews.
List of items to be included in the Commissioning Plan.

List of items to be included as part of the Issues Log.

© =N W

List of items required for acceptance of Pre-Design Phase
commissioning.

9. Develop needs for tests and list tests that need to be
performed.
10. Develop training requirements.

11. Develop requirements for the Systems Manual, such as
parts lists, troubleshooting needs, operations and mainte-
nance requirements, system description, level at which each
set of material needs to be written for clear understanding.

SECTION 6, DESIGN PHASE

The following needs to be included in the Design Phase
section for (topic). This will be the basis for Construction
Phase documents for contractors, vendors, and equipment/
assembly manufacturers:

1. List of items required for the Basis of Design.

2. Revision review procedure for Commissioning Team
members and Owner’s Project Requirements.

3. List of coordination requirements and items provided by
others.

4. Key milestones that need to be reviewed.

Update lists of specialists required to implement the
Commissioning Process based upon the actual design and
interrelationship with other systems and assemblies.

6. List of items to be included in the construction documents.

7. Develop lists of priority items and relate whenever possible
to safety, health, energy, environmental impact, aesthetics,
operations and maintenance, in addition to Owner’s Project
Requirements.

8. Listof Construction Checklists to be used by the contractor.
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9. Samples of Construction Checklists. Examples of construc-
tion checklists are included in Annex M to this guideline
and in other annexes in other supplementary technical
guidelines (such as ASHRAE Guideline 1-200x,
HVAC&R Technical Requirements for the Commissioning
Process).

10. List of items to be included in the Systems Manual, such as
parts lists, troubleshooting needs, operations and mainte-
nance requirements, system description, level at which each
set of material needs to be written for clear understanding.

I1. List of training requirements, timing, learning outcomes.

12. Develop needs for tests and tests that need to be performed.

13. List of items required for acceptance of Design Phase
commissioning.

SECTION 7, CONSTRUCTION PHASE

The following needs to be included in the Construction
Phase section for [insert topic]:

1. Listoftest procedures and data forms to verify achievement
of Owner’s Project Requirements and Basis of Design.

2. Samples of test procedures and data forms. Examples of
these are included in Annex U to other supplementary tech-
nical guidelines (such as ASHRAE Guideline 1-200X,
HVAC&R Technical Requirements for the Commissioning
Process).

3. List of coordination requirements and items provided by
others.

List of specific items for the site visit procedures.
Tests needs and schedule.

Commissioning Team meetings.

Issues Logs.

Input into the final Commissioning Process Report.

R R

Lessons-learned workshop schedule during Occupancy
and Operations Phase.

10. List of items required for acceptance of Construction Phase
commissioning.
SECTION 8, OCCUPANCY AND OPERATIONS PHASE

The following needs to be included in the Occupancy and
Operations Phase section for [insert topic]:

1. List of training items to be accomplished during the first
year of operation.

2. List of warranty items to be checked during the first year of
operation.

3. Listtest requirements during occupancy, including periodic
re-testing for a successful continuous operation of the facil-

ity.
4. List who should attend the lessons-learned workshop.

List of criteria to be included in the final Commissioning
Process Report.

6. List of items required for acceptance of Occupancy and
Operations Phase commissioning.
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SECTION 9, REFERENCES

Include industry-specific references that support recom-
mendations for benchmarking, testing, and other supporting
guidance in the development of the Owner’s Project Require-
ments, Basis of Design, tests, and other Commissioning
Process documents.

ANNEXES

Annexes are to be used to provide additional information,
examples of documentation, examples of specifications,
acceptance procedure details, and other items that are not
required to achieve compliance with the technical guideline
but will assist in implementing the Commissioning Process for
the specific technical system or assembly. This is the place to
illustrate best practices and to provide information on how to
achieve best practice and economy in design. Annex Q, Refer-
ences, should provide current articles, guides, and other infor-
mation on implementing the Commissioning Process for the
specific supporting technical requirements guidelines.

The desired goal is to have all Commissioning Process
guidelines use the same annex designation. They should use
the same annex letters as Guideline 0-2005. If an annex is not
required, it should specifically be so noted in each technical
guideline—suggested wording: “This annex is intentionally
left blank™ or “There is no supplemental information required
for [insert assembly or system] technology.” Annex A will be
empty in all supplemental guidelines. Annex B is specific to
Guideline 0 and should not be changed in supplemental guide-
lines. Annexes C through E may require no modification for
most supplemental guidelines.

NOTE: The list and numbering of annexes, to be in
compliance with Guideline 0-2005, must be as follows:

* Annex A — Guide for Developing Supplementary Tech-
nical Guidelines for the Commissioning Process (used
only in Guideline 0)

* Annex B — Commissioning Process Flowchart (used
only in Guideline 0)

* Annex C — Cost and Benefits of the Commissioning
Process (typically only in Guideline 0)

* Annex D — Commissioning Process Documentation
Matrix (typically only in Guideline 0)

*  Annex E — Commissioning Process Request for Qualifi-
cations (typically only in Guideline 0)

*  Annex F — Roles and Responsibilities

*  Annex G — Commissioning Plan

*  Annex H — Acceptance Plan

* Annex I — Owner’s Project Requirements Workshop
Guidance

*  Annex J — Owner’s Project Requirements

*  Annex K — Basis of Design

*  Annex L — Specifications

* Annex M — Construction Checklists

*  Annex N — Quality-Based Sampling Examples

*  Annex O — Systems Manual

*  Annex P — Training Manual and Training Needs

* Annexes Q through X — In addition to the annexes
(above) that are included in Guideline 0-2005, The
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Commissioning Process, all supplemental technical
guidelines should include the following annexes with
specific technical topic guidance or requirements, as
appropriate. It is the intent to have all technical guide-
lines use the same reference letter for each topic. That
is, all examples of Checklists would always be included
in Annex M. The technical Commissioning Process
guidelines should include annexes that provide exam-
ples and guidance on the following topics or should
include notes such as “Not used,” or “This annex is
intentionally left blank,” or “There is no supplemental
information required.”

* Annex Q — Publications, Articles, References, Codes,
Regulations, and Standards

*  Annex R — Integration Requirements

e Annex S — Interference and Coordination with Other
Systems and Assemblies

e Annex T — Communications: What, When, and Who
e Annex U - Test Procedures and Data Forms

* Annex V — Pre-Design Phase Commissioning Process
Specific Needs

* Annex W — Design Phase Commissioning Process Spe-
cific Needs

e Annex X — Construction Phase Commissioning Process
Specific Needs

* Annex Y — Occupancy and Operations Phase Commis-
sioning Process Specific Needs

* Annex Z (and, if needed, Annex AA and beyond) can be
used as required for other topics that are determined to
be useful for a specific assembly or system.

(This annex is not part of this guideline. It is merely
informative and does not contain requirements necessary
for conformance to the guideline.)

INFORMATIVE ANNEX B
COMMISSIONING PROCESS FLOW CHART

This annex provides an example of how to implement part
of Guideline 0. It is not intended to be a comprehensive repre-
sentation or a best practice example. Practitioners applying
the Commissioning Process should carefully follow Guideline
0 and applicable commissioning technical guidelines tailored
to their specific projects.

The flow chart shown in Figure B.1 depicts an example
for an owner who has adopted the Commissioning Process
from project inception. If the owner adopts the Commission-
ing Process after project inception, then the tasks shown are
still accomplished in whatever phase the Commissioning
Process commences. The Continuous Commissioning
Process is shown in the flow chart as ongoing tasks during the
Occupancy and Operations Phase after the last acceptance
block.
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(This annex is not part of this guideline. It is merely
informative and does not contain requirements necessary
for conformance to the guideline.)

INFORMATIVE ANNEX C
COST AND BENEFITS OF THE COMMISSIONING
PROCESS

This annex provides an example of how to implement part
of Guideline 0. It is not intended to be a comprehensive repre-
sentation or a best practice example. Practitioners applying
the Commissioning Process should carefully follow Guideline
0 and applicable commissioning technical guidelines tailored
to their specific projects.

OVERVIEW

The Commissioning Process focuses on producing a
quality-based system that achieves the Owner’s Project
Requirements.

This annex discusses the potential benefits and where
they accrue and quantifies these benefits by providing
evidence of potential costs and savings.

DISCUSSION OF NEW COST ITEMS

Ultimately, the owner of the facility will determine the
extent of the Commissioning Process activities and who will
be responsible for each phase of work. The intent here is to
outline the scope of work that represents new cost items rather
than to assign responsibilities for each task. The cost of the
Commissioning Process should be considered as a part of the
project budget.

Design Professional

In addition to the design professional's typical scope of
work, including the preparation of design drawings and spec-
ifications, the Commissioning Process often requires that the
design professional work with the Commissioning Authority
to integrate the Commissioning Process activities into the
project specifications. These activities typically include:

1. Test requirements and documentation.

2. Operational, maintenance, and troubleshooting documen-
tation requirements.

3. Construction Checklists.
4. Systems Manual.

5. Comprehensive training program for operation and main-
tenance personnel and users.

The design professional may also be responsible for
reviewing the Commissioning Plan at the various phases of the
process and for delivering the Basis of Design in a format
specific for the owner.

Commissioning Authority

The activities accomplished by the Commissioning
Authority as defined in this guideline require that additional
funds be allocated during the Pre-Design, Design, and
Construction Phases. These funds are allocated from the
savings obtained through fewer change orders and requests for
information and through reduced problems during start-up of
the systems and occupancy of the facility.
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Contractors

The completion of some detailed tests is unique to the
Commissioning Process. The contractor will have additional
work and costs associated with completing these tests.

DISCUSSION OF BENEFITS

For convenience and clarity, benefits will be discussed as
they relate to major participants in the Commissioning
Process: the Design Professional, the Contractor, and the
Owner.

Benefits to the Design Professional

Potential benefits include:

»  Facility will achieve the of Owner’s Project Require-
ments.

*  Reduced risk exposure.

* Improved knowledge base for use in future designs and
installation.

*  Benefit of other participants' input, leading to the most
cost-effective design and operation.

* Reduced number of interference drawings during con-
struction due to improved communication and coordina-
tion throughout the project.

Benefits to the Contractor

Potential benefits include:

* Improved planning and coordination through the imple-
mentation of the Commissioning Plan.

* Improved coordination between different trades and
reduced likelihood of site interference drawings
required of contractors throughout the project. Reduced
number of deficiencies at substantial completion.
Reduced number of callbacks.

*  Reduced number of calls for operational guidance due
to participation in training programs for operations and
maintenance personnel.

Benefits to the Owner

Potential benefits include:

* Improved operator knowledge of how to optimize the
facility operation and maintenance due to the early
inclusion of operators in the Commissioning Process.

* Reduced training requirements due to continuously
updated documentation of how systems should operate
and be maintained; personnel will only need to be
trained with regard to changes.

»  Facility performance is in accordance with the Owner's
Project Requirements.

*  Systems Manual provides an easy reference document
for system and assembly operation and maintenance.

*  Reduced downtime due to better diagnosis of failures.

* Improved ability to provide accurate information to
occupants on facility operation and maintenance.

* Lower operating costs due to improved operational
techniques.

*  Benefits to building occupants, including greater worker
productivity, reduced complaints, and reduced incidence
of absenteeism.
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(This annex is not part of this guideline. It is merely  sentation or a best practice example. Practitioners applying

informative and does not contain requirements necessary the Commissioning Process should carefully follow Guideline
for conformance to the guideline.)

INFORMATIVE ANNEX D
COMMISSIONING PROCESS
DOCUMENTATION MATRIX

0 and applicable commissioning technical guidelines tailored
to their specific projects.

The following table summarizes the documents that are
produced during the implementation of the Commissioning
Process on a project.

This annex provides an example of how to implement part
of Guideline 0. It is not intended to be a comprehensive repre-

TABLE D-1 Documentation Matrix
Reviewed/
Phase Document Input By Provided By Approved By Used By Notes
Pre-Design Owner’s Project O&M, Users, Capi- | CA or Designer Owner CA, Design Team | Design Team may not be
Requirements tal Projects, Design hired yet.
Team (?)
Commissioning Plan Owner, Design CA Owner CA, Owner, Design Team may not be
Team (?), CA Design Team hired yet.
Systems 0o&M, CA Owner or CA Owner Design Team May be included in OPR
Manual Outline
Training Requirements | O&M, Users, CA, Owner or CA Owner Design Team May be included in OPR
Outline Design Team
Issues Log CA CA N/A CA, Design Team | May be only format at this
phase
Issues Report CA CA Owner Design Team,
Owner
Pre-Design Phase CA CA Owner Owner Close of Phase report
Commissioning
Process Report
Design Owner’s Project O&M, Users, Capi- [ CA or Designer Owner CA, Design Team
Requirements Update | tal Projects, Design
Team
Basis Of Design Design Team Design Team Owner, CA Design Team, CA
Construction Design Team, CA, | Design Team or Owner Contractors, CA, | May also be provided by
Specifications for Owner CA Design Team Project Manager/ Owner’s
Commissioning Rep.
Systems Manual Design Team, CA, | Design Team or Owner, CA Design Team, Contractor may not be
Outline-Expanded 0O&M, Contractor CA Contractor hired yet.
™
Training Requirements | O&M, Users, CA, Owner or CA Owner Design Team Contractor may not be
In Specifications Design Team hired yet
Design Review CA CA Owner Design Team
Comments
Issues Log CA CA N/A CA, Design Team
Issues Report CA CA Owner Design Team,
Owner
Design Phase CA CA Owner Owner Close of Phase report
Commissioning
Process Report
Construction Owner’s Project O&M, Users, Capi- [ CA or Designer Owner CA, Design Team,
Requirements Update | tal Projects, Design Contractors
Team
Basis of Design Update Design Team Design Team CA, Owner Design Team, CA
Commissioning Plan Design Team, CA, CA CA, Owner, CA, Owner,
Update Owner, Contractor Design Team, Design Team,
Contractor Contractors
Submittal Review CA Design Team Design Team Contractor
Comments

Notes:

1. The term “contractor” is understood to refer to any of several entities that provide construction services. Depending upon the project, this could include,
among others, the owner’s representative, construction manager, contractors, and subcontractors.
2. Abbreviations: CA: Commissioning Authority; O&M: operations and maintenance personnel; OPR: Owner’s Project Requirements.

ASHRAE Guideline 0-2005
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TABLE D-1

(Continued) Documentation Matrix

Reviewed/
Phase Document Input By Provided By Approved By Used By Notes
System Coordination | Contractor, Design Contractor CA, Design Team | Contractor, CA
Plans Team
Inspection Checklists CA, Contractor, CA CA, Design Team Contractor
Design Team
Inspection Reports Contractor CA CA, Owner Contractor
Test Procedures CA, Contractor, CA CA, Design Team Contractor
Design Team
Test Data Reports Contractor CA CA, Owner Contractor
Commissioning CA CA All All
Meeting Agendas and
Minutes
Training Plans Design Team, CA, Contractor or Owner, CA O&M, Users, Con-
O&M, Contractor CA tractor
Systems Manual Design Team, CA, Contractor Owner, CA O&M, Users
0O&M, Contractor
Issues Log CA CA N/A CA, Design Team,
Contractor
Issues Report CA CA Owner, Design Design Team,
Team Owner,
Contractor
Preliminary CA CA Owner Owner Prior to Occupancy
Construction
Commissioning
Process Report
Final Construction CA Owner Owner Close of Phase report
Phase Commissioning CA
Process Report
Occupancy and Owner’s Project O&M, Users, CA or Designer Owner CA, Design Team,
Operations Requirements Update Design Team Contractors
Basis of Design Update Design Team Design Team CA, Owner Design Team, CA
Maintenance Program | O&M, Contractor, Owner or CA Owner, CA O&M, Users
CA
Test Procedures Contractor, CA, CA Design Team, CA Contractor
O&M, Design
Team
Test Data Reports Contractor CA CA, Owner Contractor, O&M
Issues Log CA CA N/A CA, Design Team,
Owner, Contrac-
tors
Issues Report CA CA Owner Design Team,
Owner, Contrac-
tors
Commissioning CA CA Owner Owner Final report
Process Report
Re-Commissioning O&M, Users, CA CA or Owner Owner Owner
Plan
Notes:

1. The term “contractor” is understood to refer to any of several entities that provide construction services. Depending upon the project, this could include,
among others, the owner’s representative, construction manager, contractors, and subcontractors.
2. Abbreviations: CA: Commissioning Authority; O&M: operations and maintenance personnel; OPR: Owner’s Project Requirements.
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(This annex is not part of this guideline. It is merely
informative and does not contain requirements necessary
for conformance to the guideline.)

INFORMATIVE ANNEX E
COMMISSIONING PROCESS REQUEST
FOR QUALIFICATIONS

This annex provides an example of how to implement part
of Guideline 0. It is not intended to be a comprehensive repre-
sentation or a best practice example. Practitioners applying
the Commissioning Process should carefully follow Guideline
0 and applicable commissioning technical guidelines tailored
to their specific projects.

BACKGROUND

(Owner) is seeking
the services of a qualified Commissioning Authority for
. The project is a
gross ft2, ___story,Class ___ [type]
[city & state] , , with a project
budget of § million. The facility is expected to be
composed of % [space type], % [space type], and
% [space type].

The project is currently in the early pre-design phase. The
expected schedule is to start design by
start construction by

building in

, and occupy by

The management structure is traditional design/bid/build
with full design documents and specifications being devel-
oped by an architectural/engineering firm. The construction
documents will be let out to bid and a general contractor will
be hired to complete the construction. The Owner’s primary
construction representative on site will be provided by the
separately contracted services of a construction manager. The
Commissioning Authority will be hired by and report directly
to the Owner.

SCOPE OF WORK

The Owner has adopted the Commissioning Process as
his/her quality process to plan, design, construct, and operate
this facility. As with any quality process, the Commissioning
Process provides tools to enable everyone involved in the
construction of the facility to verify that the final facility meets
the Owner’s Project Requirements.

The following is a summary of the Commissioning
Process that the Owner intends to implement on this project.
The proposer is free to suggest changes and improvements to
this process. However, for this proposal the following process
will be assumed.

Commissioning Process During the Pre-Design
Phase

The Commissioning Process activities completed by the
Commissioning Authority during the Pre-Design Phase
include:

* Developing and documenting the Owner’s Project
Requirements.

* Identifying a scope and budget for the Commissioning
Process.
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*  Developing the initial Commissioning Plan.
*  Acceptance of Pre-Design Phase Commissioning Pro-
cess activities.

Commissioning Process During the Design Phase

The Commissioning Process activities completed by the
Commissioning Authority during the Design Phase include:

*  Works with the Commissioning Team to document the
Owner’s Project Requirements for the facility.

*  Works with the design professionals in documenting the

Basis of Design.

Verifies the Basis of Design with regard to the Owner’s

Project Requirements.
* Develops a Commissioning Plan encompassing the

Design, Construction, Occupancy and Operations
Phases.

*  Determines the commissioning requirements and activi-
ties to include in the Construction Documents, with
review by the design team, for integration into the
project's construction specifications.

* Reviews the in-depth design documentation developed
by the design professionals.

*  Performs statistically based quality design review at
35%, 50%, 95%, and 100% completion of the drawings
and specifications.

Commissioning Process During the Construction
Phase

The Commissioning Process activities accomplished by
the Commissioning Authority during the Construction Phase
include:

*  Organizes the Commissioning Process components and
conducts a pre-bid and pre-construction meeting where
the Commissioning Process requirements are reviewed
with the Commissioning Team.

*  Organizes and conducts periodic Commissioning Team
meetings necessary to plan, develop the scope of, coor-
dinate, and schedule activities and resolve problems.

*  Reviews submittals concurrent with the design profes-
sional’s review.

*  Works with Contractors in completing Construction
Checklists and tracking of Checklist completion.

»  Statistically samples completion of Construction Check-
lists on a periodic basis to verify that Contractor’s qual-
ity process is achieving the Owner's Project
Requirements.

* Develops specific test procedures. The Contractors
review the procedures.

»  Directs the execution of the tests by the Contractors.

*  Documents the results of the tests.

*  Documents the correction and retesting of noncompli-
ance items by the Contractor.

»  Reviews the Systems Manual for achieving the Owner’s
Project Requirements.

*  Reviews, pre-approves, and verifies the training pro-
vided by the Contractors.

*  Verifies delivery of the Systems Manual.
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Commissioning Process During the Occupancy and
Operations Phase

The Commissioning Process activities accomplished by
the Commissioning Authority during the Occupancy and
Operations Phase include:

*  Schedules and verifies deferred and seasonal testing by
the Contractor.

*  Verifies continuing training.

*  Accomplishes a review of warranties with the opera-
tions and maintenance staff two months prior to expira-
tion of warranty.

*  Schedules, organizes, and attends a lessons-learned
workshop. The workshop is facilitated by an indepen-
dent member of the Commissioning Authority’s firm.

¢ Completes the Final Commissioning Process Report.

LIMIT OF RESPONSIBILITIES

The Commissioning Authority is not responsible for
design concept, design criteria, compliance with codes, design
or general construction scheduling, cost estimating, or
construction management. The Commissioning Authority
may assist with problem-solving or resolving nonconfor-
mance or deficiencies, but ultimately that responsibility
resides with the general contractor and design professionals.

FOCUS OF THE COMMISSIONING PROCESS

The following systems and assemblies are the focus of the
Commissioning Process:

*  [Insert list of systems and assemblies|

DESIRED QUALIFICATIONS

It is desired that the person designated as the Commis-
sioning Authority satisfy as many of the following require-
ments as possible:

1. Has acted as the principal Commissioning Authority for at
least three projects during the past year. [Note that the size
of the project should be accounted for. Whereas one
proposer may have done ten projects all small in size,
another proposer that accomplished one large and complex
project may have equal credentials].

2. Experienced in quality processes.

Knowledgeable in building operation and maintenance
training.

4. Excellent verbal and written communication skills. Highly
organized and able to work with both management and
trade contractors.

5. A bachelor’s degree in [insert discipline] is strongly
preferred and [insert type] certification or professional
license is desired.

6. The Commissioning Authority’s firm will demonstrate
depth of experienced personnel and capability to sustain
loss of assigned personnel without compromising quality
and timeliness of performance.
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7. The Commissioning Authority will be an independent
contractor and not an employee or subcontractor of the
General Contractor or any other subcontractor on this
project, including the design professionals.

8. [Insert any qualifications or special requirements for a
specific system or assembly].

INSTRUCTIONS TO PROPOSERS

A proposer must propose to execute all phases of the
Commissioning Process in a single proposal. The proposal
must be signed by an officer of your firm with the authority to
commit the firm.

1. List the key individual who will be the Commissioning
Authority for this contract and describe his or her relevant
qualifications and experience. This information is required
in addition to any detailed resumes the proposer submits.
The contract will require that this individual be committed
to the project for its duration.

2. Provide project and professional references and experience
for three to five commissioning projects for which the
proposer was the principal Commissioning Authority in the
last three years. Include a description of the projects, iden-
tify when the proposer came into the projects, and describe
the involvement of each individual on the proposer’s team
in the projects. For each project, attach a sheet that includes
the name and telephone number of the Owner’s project
manager, construction manager, facility administrator of
the building, the design professionals, and the contractors.

3. Describe any experience of the proposer’s team in the
following areas. List each party’s involvement.
(a) Quality process experience.
(b) Operation and maintenance experience.
(c) Design experience.
(d) Life-cycle costing.
(e) [Insert other system or assembly specific experi-
ence requirements).

4. Describe your proposed approach to managing the project
expertly and efficiently, including your team participation.
Describe what approach you will take to integrate the
Commissioning Process into the normal design and
construction process in order to make it “business as usual.”

5. Describe what you will do to foster teamwork and cooper-
ation from contractors and designers and what you will do
to minimize adversarial relationships.

6. Describe how your work will facilitate the use of your prod-
uct as a prototype that may be subsequently used by the
Owner in future projects, including access to the electronic
versions of all documents and forms.

7. Asan attachment, provide the following work products that
members of the proposer’s team wrote.

(a) Commissioning Plan that was executed.
(b) Integrated commissioning specifications.
(c) Electronic Issues Log.

(d) Construction Checklists.

(e) Test procedure that was executed.

8. [Insert any other desired instructions).
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SELECTION CRITERIA

The submitted proposals will be reviewed and ranked
according to the following (items from the above numbered
list):

1. Key individual experience 20 points
2. Staff experience 15 points
3. Similar project experience 20 points
4. Team experience in related skill areas 15 points
5. Management approach 20 points
6. Work examples 10 points
100 points

Reference checks will not be scored individually but may
be used to supplement all categories. The Owner reserves the
right to eliminate or change the weight of extremely high or
extremely low fee proposals.

SUBMISSION AND SELECTION

Consultants will submit [quantity ] copies of
the written proposal, to be received in the Owner’s office at
[address ] by [date and
time ]. Late proposals will
not be accepted.

Review and selection process..........cevvveeerreeveeneereerneennans

Requirement of personal final-

interview  for

LIMITATIONS AND PROVISIONS

[Insert wording on right to reject, to seek clarifications, to
negotiate a final contract; cost of proposal preparation not
reimbursable; primary contact for questions, other necessary
legal language, etc.)

MINIMUM REQUIREMENTS FOR CONTRACT EXECUTION

General Conditions

Miscellaneous as required....................

Insurance

The Commissioning Authority’s firm shall obtain, at the
firm’s expense, and keep in effect during the term of the
project, $[/ist required insurance].

(This annex is not part of this guideline. It is merely
informative and does not contain requirements necessary
for conformance to the guideline.)

INFORMATIVE ANNEX F
ROLES AND RESPONSIBILITIES

This annex provides an example of how to implement part
of Guideline 0. It is not intended to be a comprehensive repre-
sentation or a best practice example. Practitioners applying
the Commissioning Process should carefully follow Guideline
0 and applicable commissioning technical guidelines tailored
to their specific projects.
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Understanding and defining the role of each participant is
vital to the success of the Commissioning Process. This annex
provides an example of the responsibilities of each participant
in a comprehensive Commissioning Process. These responsi-
bilities shall be documented in the contracts between the
owner and the contractor(s) and the owner and the design
professionals. The responsibilities of each participant should
be included in the contract documents.

The responsibilities of the owner, Commissioning
Authority, design professionals, construction manager,
contractors, and manufacturers are detailed below.

OWNER

1. Include a statement regarding design professional commis-
sioning responsibilities and scope in the request for design
services.

2. Develop and commit to the Owner's Project Requirements
for the facility and its use.

3. Assignoperations and maintenance personnel and schedule
them to participate in the various meetings, training
sessions, and observations/inspections as follows:

(a) Design Phase coordination meetings.

(b) Construction Phase coordination meetings.

(c) Initial owner-training session at initial placement of
major equipment.

(d) Maintenance orientation and inspection.

(e) System testing verification meetings.

(f) Procedures meeting for testing systems.

(g) Owner's training session.

(h) Verification demonstrations.

(i) Systems and assemblies tests.

(j) Final review at acceptance meeting.

4. Review and approve any changes made to Owner’s Project
Requirements.

Review and approve the Construction Documents.

6. Provide qualified personnel for videotaping and editing of
training sessions.

Videotape construction progress.

Review and comment on the Commissioning Authority’s
Commissioning Process Progress Reports.

9. Review and comment on the Commissioning Authority's
verification reports.

10. Review and accept the Commissioning Authority's
Commissioning Process Report.

COMMISSIONING AUTHORITY

1. Organize and lead the Commissioning Team.

2. Facilitate and document the Owner’s Project Require-
ments.

3. Verify that the Commissioning Process activities are clearly
stated in all scopes of work.

4. Integrate the Commissioning Process activities into the
project schedule.
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10.
11.

12.

13.

14.
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Prepare a Commissioning Plan that describes the extent of
the Commissioning Process to accomplish the Owner's
Project Requirements. Update the Commissioning Plan
during each phase of the project to incorporate changes and
additional information.

Review and comment on the ability of the design docu-
ments to achieve the Owner’s Project Requirements for the
commissioned systems and assemblies.

Prepare the Commissioning Process activities to be
included as part of the project specification. Include a list of
all individual trade contractor responsibilities for all the
Commissioning Process activities (list contractors by
name, firm, and trade specialty if known).

Execute the Commissioning Process through the writing
and review of Commissioning Process Reports, organiza-
tion of all Commissioning Team meetings, tests, demon-
strations, and training events described in the Contract
Documents and approved Commissioning Plan. Organiza-
tional responsibilities include preparation of agendas, atten-
dance lists, arrangements for facilities, and timely
notification to participants for each Commissioning
Process activity. The Commissioning Authority shall act as
chair at all commissioning events and ensure execution of
all agenda items. The Commissioning Authority shall
prepare minutes of every Commissioning Process activity
and send copies to all Commissioning Team members and
attendees within five workdays of the event.

Review the plans and specifications (during the Pre-Design
and Design Phases) with respect to their completeness in all
areas relating to the Commissioning Process. This includes
verifying that the Owner’s Project Requirements have been
achieved, and that there are adequate devices included in
the design to properly test the systems and assemblies and
to document the performance of each piece of equipment,
system, or assembly.

Schedule all document review coordination meetings.

Attend the project’s pre-bid meeting to detail the design
professional or contractor Commissioning Process require-
ments.

Schedule the pre-design and pre-construction Commis-
sioning Process meeting within 60 days of the award of the
contract at some convenient location and at a time suitable
to the attendees. This meeting will be for the purpose of
reviewing the complete Commissioning Process and estab-
lishing tentative schedules for the Design Phase and
Construction Phase commissioning activities.

Develop the initial format to be used for Issues Logs
throughout and for each phase of the Commissioning
Process.

Schedule the initial owner training session so that it will be
held immediately before the contractor training. This
session will be attended by the owner's O&M personnel, the
design professionals, the contractor, and the Commission-
ing Authority. The Commissioning Authority will review
the Owner’s Project Requirements and the design profes-
sional(s) will review the Basis of Design.

16.

17.

19.

20.

21.

22.

23.
24.

25.

. Review proposed contractor-provided training program to

verify that the Owner’s Project Requirements are achieved.

Attend a portion of the contractor-provided training
sessions to verify that the Owner’s Project Requirements
are achieved.

Receive and review the Systems Manual as submitted by
the contractor. Verify that it achieves the Owner’s Project
Requirements. Insert systems descriptions as provided by
the design professional(s) in the Systems Manual.

. Witness system and assembly testing. Verify the results and

include a summary of deficiencies.

Supervise the Commissioning Team members in comple-
tion of tests. The test data will be part of the Commissioning
Process Report.

Periodically review Record Drawings for accuracy with
respect to the installed systems. Request revisions to
achieve accuracy.

Verify that the Systems Manual and all other design and
construction records have been updated to include all modi-
fications made during the Construction Phase.

Repeat implementing of tests to accommodate seasonal
tests or to correct any performance deficiencies. Revise and
resubmit the Commissioning Process Report.

Prepare the final Commissioning Process Report.

Assemble the final documentation, which includes the
Commissioning Process Report, the Systems Manual, and
all record documents. Submit this documentation to the
owner for review and acceptance.

Recommend acceptance of the individual systems and
assemblies to the owner (in accord with the defined project
requirements).

DESIGN PROFESSIONAL

L.

10.

Participate and assist in the documentation of the initial
Owner’s Project Requirements.

Document revisions to the Owner’s Project Requirements
and obtain approval from the owner.

Document the Basis of Design

Prepare Contract Documents, including the integration of
the Commissioning Process requirements and activities
provided by the Commissioning Authority.

Prepare Contract Documents that coordinate required inter-
faces between systems and assemblies.

Attend the Pre-Design and Design Phase coordination and
review meetings.

Respond to Commissioning Team design submission
review comments and other issues in a timely manner.

Attend the pre-bid and pre-construction meetings as sched-
uled by the Commissioning Authority.

Specify and verify that the operation and maintenance of
the systems and assemblies has been adequately detailed in
the Construction Documents.

Review and incorporate as appropriate the Commissioning
Authority’s comments from submittal reviews.
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11. Participate in the initial operation and maintenance person-
nel and occupant training session by presenting the project
Basis of Design.

12. Participate in other training as detailed in the training
program.

13. Review test procedures submitted by the contractor.

14. Review and comment on the Commissioning Authority's
periodic Commissioning Process Progress Reports and
Issues Log reports.

15. Review and accept record documents as required by
Contract Documents.

16. Review and comment on the final Commissioning Process
Report.

17. Recommend final acceptance of the systems to the owner.

CONSTRUCTION MANAGER

1. Include costs for Commissioning Process activities in the
contract price.

2. Include Commissioning Process requirements and activi-
ties in all contractors' contracts.

3. Provide adequate accessibility as required to properly oper-
ate and maintain the facility.

4. Provide acceptable representation with the means and
authority to prepare and coordinate implementation of the
Commissioning Process as detailed in the Contract Docu-
ments.

5. [Issue a statement certifying that all work has been
completed and that the facility is operational, in accordance
with Contract Documents.

6. Issue the appropriate final reports to the design profession-
als for review and acceptance.

7. Remedy deficiencies identified by the Commissioning
Authority during verification of the installation or testing.

8. Review and comment on the final Commissioning Process
Report.

CONTRACTOR
1. Include costs for Commissioning Process activities in the
contract price.

2. Include Commissioning Process requirements and activi-
ties in each purchase order or subcontract written.

3. Obtain cooperation and participation of all subcontractors
and manufacturers.

4. Attend the pre-construction and Commissioning Team
meetings.

5. Include Commissioning Process milestones in the project
schedule.

6. Implement the training program as detailed in the Contract
Documents.

7. Provide submittals to the owner, design professionals, and
the Commissioning Authority.

8. Notify the Commissioning Authority when systems and
assemblies are ready for testing.
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9. Demonstrate the performance of assemblies and/or opera-
tion of systems to the Commissioning Authority.

10. Complete the Construction Checklists as the work is
accomplished. Provide the completed Construction Check-
lists to the Commissioning Authority.

11. Continuously maintain the Record Drawings and submit as
detailed in the Contract Documents.

MANUFACTURERS

1. Provide all information required for the operation and
maintenance of the system or assembly as part of the initial
submittal.

2. Provide the requirements to maintain the warranty as part of
the initial submittal.

3. Coordinate and accomplish factory tests as detailed in the
Contract Documents.

4. Provide training as detailed in the training program
contained in the Contract Documents.

5. Demonstrate operation and performance of the system or
assembly as detailed in the Contract Documents.

(This annex is not part of this guideline. It is merely
informative and does not contain requirements necessary
for conformance to the guideline.)

INFORMATIVE ANNEX G
COMMISSIONING PLAN

This annex provides an example of how to implement part
of Guideline 0. It is not intended to be a comprehensive repre-
sentation or a best practice example. Practitioners applying
the Commissioning Process should carefully follow Guideline
0 and applicable commissioning technical guidelines tailored
to their specific projects.

The following is an example outline for a Commissioning
Plan. The basic structure of this example is such that each
phase of the plan has its own section detailing what activities
will be accomplished and guidance on who accomplishes
them and how they are completed. The results from each activ-
ity are then included in an appendix. The intent of this format
is for the Commissioning Plan to become the Final Commis-
sioning Process Report at the end of the project by filling in the
results as the project progresses.

Depending upon the size and scope of the Commissioning
Process activities, it may be beneficial to have three Commis-
sioning Plans: one for the Pre-Design Phase, one for the
Design Phase, and one for the Construction Phase. If separate
Commissioning Plans are used, then care must be taken to
inform those that are involved in only a portion of the process
of the previous material.

SAMPLE TABLE OF CONTENTS

COMMISSIONING PLAN OVERVIEW
COMMISSIONING PROCESS DESCRIPTION
PRE-DESIGN PHASE

Develop Owner's Project Requirements
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Develop Initial Commissioning Plan
Commissioning Process Issues
Step 1 - Identify and Record Issues
Step 2 - Calculate Avoided Costs
Step 3 - Evaluate Range of Avoided Costs
DESIGN PHASE
Review and Modify Project Specifications
Verify Basis of Design
Update Commissioning Plan
Accomplish Design Reviews
Develop Commissioning Process Contract Document
Requirements
Pre-Bid Meeting
CONSTRUCTION PHASE
Conduct Pre-Construction Meeting
Contractor Submittal Review
Construction Checklists
Delivery Book
Pre-Installation Checks
Installation and Start-Up Checks
Training
Testing
OCCUPANCY AND OPERATIONS PHASE
Final Commissioning Process Report
Seasonal Testing
Ongoing Training
Warranty Review
Lessons-Learned Meeting
CONTACT INFORMATION
SCHEDULE REQUIREMENTS
APPENDIX A - OWNER’S PROJECT REQUIREMENTS
APPENDIX B - BASIS OF DESIGN
APPENDIX C - PROJECT SPECIFICATIONS
APPENDIX D - COMMUNICATION STRUCTURES
APPENDIX E - ROLES AND RESPONSIBILITIES
APPENDIX F - COMMISSIONED SYSTEMS [listing of
systems and assemblies]
APPENDIX G - COMMISSIONING PROCESS SCHED-
ULE
APPENDIX H - PRE-BID MEETING
APPENDIX I - PRE-CONSTRUCTION MEETING
APPENDIX J - SUBMITTAL REVIEW
APPENDIX K - COMMISSIONING PROCESS ISSUES
APPENDIX L - CONSTRUCTION CHECKLISTS
APPENDIX M - TESTS
APPENDIX N - TRAINING
APPENDIX O - SYSTEMS MANUAL
APPENDIX P - MEETING MINUTES
APPENDIX Q - CORRESPONDENCE
APPENDIX R - WARRANTY REVIEW
APPENDIX S - LESSONS LEARNED
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(This annex is not part of this guideline. It is merely
informative and does not contain requirements necessary
for conformance to the guideline.)

INFORMATIVE ANNEX H
ACCEPTANCE PLAN

This annex provides an example of how to implement part
of Guideline 0. It is not intended to be a comprehensive repre-
sentation or a best practice example. Practitioners applying
the Commissioning Process should carefully follow Guideline
0 and applicable commissioning technical guidelines tailored
to their specific projects.

Developing and documenting the acceptance procedures
in an acceptance plan is an important task for the successful
implementation of the Commissioning Process. The accep-
tance plan details the key Commissioning Process activities
that must be accomplished at the end of each phase in a project
in order to move on to the next phase.

The following provides a description of the details that
should be included in the acceptance plan and demonstrates a
format that could be used.

PRE-DESIGN PHASE

The Owner’s Project Requirements and the Commission-
ing Plan are formally accepted by the Owner during the Pre-
Design Phase, after review and comment by the Commission-
ing Authority. The general process for accepting these docu-
ments is:

1.  The Commissioning Authority develops a draft of each
document and provides it to the Commissioning Team.

2. The Commissioning Team provides comments on the draft
documents.

3. The Commissioning Authority works with the Commis-
sioning Team to resolve any issues.

4. The Commissioning Authority recommends acceptance of
the documents to the Owner and provides copies for review.

5. The Owner reviews the modified documents and accepts.

DESIGN PHASE

Updated Owner’s Project Requirements, updated
Commissioning Plan, Basis of Design, and Contract Docu-
ments are formally accepted by the Owner during the Design
Phase. The Owner’s Project Requirements and the Commis-
sioning Plan follow the same process as detailed in the Pre-
Design Phase.

The general process for accepting the Basis of Design is:
1. The Commissioning Authority provides a list of informa-

tion required and the format for the Basis of Design to the
design professionals prior to the start of design.

2. The design professionals gather and organize the informa-
tion during the creation of the design.

3. The design professionals submit the Basis of Design to the
Owner and Commissioning Authority for review and
comment with each design submittal.
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4. Upon correction and resubmittal, the Owner accepts the
Basis of Design based upon the recommendation of the
Commissioning Authority.

The general process for accepting the Contract Docu-
ments is:

1. The design professionals submit the final package to the
Owner and Commissioning Authority for review.

2. The Commissioning Authority evaluates the Contract
Documents using random sampling to determine their abil-
ity to achieve the Owner’s Project Requirements.

3. The Commissioning Authority meets with the design
professionals to discuss and resolve comments.

4. Upon resolution of comments, the Commissioning Author-
ity recommends to the Owner acceptance of the documents.

5. Owner reviews the comments, their resolution, and accepts
the Contract Documents.

CONSTRUCTION PHASE

Updated Owner’s Project Requirements, updated
Commissioning Plan, updated Basis of Design, Systems
Manual, training program, and a preliminary and a final
Construction Phase Commissioning Process Report are
formally accepted by the Owner during the Construction
Phase. The Owner’s Project Requirements, Commissioning
Plan, and Basis of Design follow the same process as previ-
ously detailed.

The general process for accepting the Systems Manual is:

1. The Commissioning Authority tracks the Contractor
submittals for the required documentation.

2. Within XX days of submittal acceptance for a system or
assembly, the Contractor submits a draft Systems Manual to
the Owner, Commissioning Authority, and design profes-
sionals.

3. The Commissioning Authority consolidates the reviews
and meets with the design professionals to discuss and
resolve.

4. The Contractor submits to the Commissioning Authority
changes to the accepted submittals throughout construc-
tion.

5. XX days prior to the first training session, the Contractor
submits the final Systems Manual to the Owner, Commis-
sioning Authority, and design professionals.

6. The Owner accepts the final Systems Manual based upon
the recommendation of the Commissioning Authority.

The general process for accepting the training program is:

1. The Commissioning Authority provides the training agen-
das to the Contractor.

2. The Contractor develops the training program, including
identifying the trainer, the schedule of sessions, and the
material to be developed. This information is submitted to
the Owner, Commissioning Authority, and design profes-
sionals for review and comment.

3. Based upon the recommendation of the Commissioning
Authority, the Owner accepts the training program.
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4. The Contractor then develops the training material and
submits it to the Owner, Commissioning Authority, and
design professionals for review and comment XX days
prior to the first training session.

5. Based upon the recommendation of the Commissioning
Authority, the Owner accepts the training materials.

6. The Contractor implements the training program.

7. The Commissioning Authority randomly quizzes the train-
ees two weeks after the completion of a session.

8. The Contractor submits copies of all training materials and
edited videotapes of the sessions.

9. The Commissioning Authority recommends acceptance of
the completed training program to the Owner.

The general process for accepting the facility is:

1. Throughout construction the Commissioning Authority
randomly samples the completion of the Construction
Checklists for achieving the Owner’s Project Require-
ments.

2. The Commissioning Authority directs the completion of
system and assembly testing by the Contractor and docu-
ments the results.

3. The Commissioning Authority works with the Contractor
in resolving any issues identified during testing.

4. The Commissioning Authority verifies that all system
documentation is received from the Contractor.

5. The Commissioning Authority presents a preliminary
Construction Phase Commissioning Process Report prior to
occupancy that provides an evaluation of achieving each
element of the Owner’s Project Requirements, including
recommendations to the Owner for acceptance/rejection of
the facility.

6. The Commissioning Authority provides a final Construc-
tion Phase Commissioning Process Report with details on
the Commissioning Process Activities completed during
the Construction Phase.

OCCUPANCY AND OPERATIONS PHASE

Updated Owner’s Project Requirements, updated Basis
of Design, updated Systems Manual, seasonal test results, and
Commissioning Process Report are formally accepted by the
Owner during the Occupancy and Operations Phase. The
Owner’s Project Requirements, Basis of Design, and Systems
Manual follow the same process as previously detailed.

The general process for accepting the seasonal test results
is:

1. The Commissioning Authority directs the completion of
seasonal system and assembly testing by the Contractor and
documents the results.

2. The Commissioning Authority works with the Contractor
in resolving any issues identified during testing.

3. The Commissioning Authority verifies that all updated
system documentation is received from the Contractor.

4. The Commissioning Authority recommends to the Owner
acceptance of the seasonal testing results.
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The general process for accepting the Commissioning
Process Report is:

1. The Commissioning Authority provides the Commission-
ing Process Report to the Owner, design professionals, and
Contractor for review and comment.

2. The Commissioning Authority incorporates comments and
provides a final copy to the Commissioning Team
members.

3. The Owner accepts the Commissioning Process Report,
ending the Commissioning Authority’s responsibilities.

(This annex is not part of this guideline. It is merely
informative and does not contain requirements necessary
for conformance to the guideline.)

INFORMATIVE ANNEX |
OWNER’S PROJECT REQUIREMENTS WORKSHOP
GUIDANCE

This annex provides an example of how to implement part
of Guideline 0. It is not intended to be a comprehensive repre-
sentation or a best practice example. Practitioners applying
the Commissioning Process should carefully follow Guideline
0 and applicable commissioning technical guidelines tailored
to their specific projects.

The Owner’s Project Requirements are considered the
heart and soul of the Commissioning Process. When the
Owner’s Project Requirements are not developed, the owner,
designer, contractors, and operation and maintenance (O&M)
personnel each interpret the building requirements, including
their individual responsibilities, from the standpoint of their
own specific needs. This often creates a range of diverse views
of the constructed project’s needs. Unfortunately, while criti-
cal for a successful project, the Owner’s Project Requirements
are rarely developed. Developing Owner’s Project Require-
ments that reflect the actual needs of the owner, the users or
occupants, service and operating units, and sometimes the
community is one of the, if not the, most important aspects for
successful implementation of the Commissioning Process.

The following sections detail an example format to follow
in developing the Owner’s Project Requirements and a discus-
sion of how to obtain the required information. Note that
historically the Owner’s Project Requirements have often
been referred to as “design intent” or “project intent.”

FORMAT

While there have been many formats used for presenting
criteria for the Owner’s Project Requirements, the Owner’s
Project Requirements workshop is one that has been well
received by owners, designers, contractors, and O&M person-
nel. The workshop initially addresses general needs/require-
ments and progresses to specific requirements (i.e., moves
from project needs to system/equipment/control needs). It is
organized around and focuses upon assemblies and systems
that have been identified as targets of the Commissioning
Process. The workshop needs to be well organized, and it is
very desirable to have the results formatted for immediate
input into a computer analysis program for rapid feedback on
consensus of the group.
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Information from the workshop is only one of various
resources from which the Owner’s Project Requirements
document is developed. Following is a description of some of
the information that can be included in an Owner’s Project
Requirements document.

Key sections of the Owner’s Project Requirements docu-
ment are:

*  Background — A narrative description to provide context
about the project.

*  Objectives — For any project there are goals that must be
achieved for the project to be successful. Goals can
range from first cost, to time schedule, to number of
change orders, or to life-cycle cost. Regardless of which
goals are identified, they must be summarized up front
to ensure everyone is on the same page.

*  Green building concepts — This is an optional section for
owners who wish to focus upon the sustainability
aspects of their building.

*  Functional uses and requirements — In addition to gen-
eral documentation produced by the architect on func-
tional uses of the building (office, storage, kitchen, etc.),
the specific requirements for each functional area must
be documented. This can include such items as security,
safety, comfort, energy, maintainability, and indoor air
quality.

» Lifespan, cost, and quality — It is important to clearly
document the owner’s expectations for lifespan of mate-
rials, cost of construction, and the level of quality
desired. By providing this information, unrealistic
expectations are identified and eliminated.

e Performance criteria — Often the most difficult to define,
performance criteria detail minimum acceptable perfor-
mance benchmarks for various aspects of the facility.

*  Maintenance requirements — The maintenance require-
ments are a mixture of the level of knowledge of the
current O&M staff (what can they maintain) and the
expected complexity of the proposed systems (what
they can learn). If there is a significant gap between the
two, no matter how well the building is constructed, it
will not be maintained or operated properly.

The following are examples of Owner’s Project Require-
ments elements that are common to most of the Technical
Commissioning Process Guideline topics;

*  Benchmarks for performance — Specific criteria for the
functional use of each space, assembly, and system must
be defined. These include temperature, humidity, air-
flow, light, noise, durability, aesthetics (materials and
colors), service life, reliability, redundancy, and the like.
Typically, upper and lower limits are provided for gen-
eral spaces, with exceptions noted as required.

*  Problems to avoid — Since occupant/user/operator com-
plaints are common, it is important to identify and docu-
ment those problems that have caused complaints in the
past. If these problems are not documented and the situ-
ation recurs, the occupants often consider the entire
project as a failure.

ASHRAE Guideline 0-2005



»  Specific occupant requirements — Specific items that are
deemed important to the various occupants in a building
must be identified and documented. In speculatively
built buildings, this section would detail the limits to
which occupants can make use of their spaces. For
example, a chemical laboratory cannot be put in a space
designed and constructed for general office use without
significant changes to the systems and possibly to the
building as a whole.

OBTAINING THE INFORMATION

While it may be easy to obtain the information related to
development of the Owner’s Project Requirements, it is diffi-
cult to obtain quality information that the owner, O&M staff,
service contractors, customers (i.c., students, patients, retail
customers, renters), visitors, subtenants, occupants, and the
community all agree upon. In quality-based processes, it is
critical that input be obtained from all the users (the various
user groups) and that the consensus of and differences
between the groups be documented. There usually are require-
ments for which users do not all agree. These must be docu-
mented as unresolved items. Normally, the owner will make
final decisions on what the priority order of Owner’s Project
Requirements will be. However, the owner and the rest of the
Commissioning Team must be aware of all requirements so
that the final product will include as many individual group
requirements as are deemed appropriate and within the
budget.

A simple three-step process is recommended for devel-
oping the Owner’s Project Requirements:

1. Owner’s Project Requirements workshop.
2. Owner’s Project Requirements documentation (report).

3. Project team approval of the Owner’s Project Require-
ments.

Owner’s Project Requirements Workshop

The Owner’s Project Requirements workshop is typically
facilitated by the Commissioning Authority (CxA), who elic-
its the primary concerns of the project team. The workshop is
organized to encourage identification of all requirements, to
encourage interaction and discussion among all team
members, and to arrive at group consensus of priorities for the
Owner’s Project Requirements. This is accomplished through
the presentation of multiple questions in an ordered structure.
A typical process uses a modified Nominal Group Technique
workshop format. This is a formal means of gathering the
highest level of consensus that approaches the real needs of the
group. The procedure consists of the following steps:

*  Provide each question or open concept to each individ-
ual participating in the workshop.

* Allow three to five minutes of quiet writing time for
each individual to respond with as many answers and
ideas as he/she can.

* Record individual responses in a round-robin fashion —
no discussion at this point, just record the responses on a
visual flipchart, overhead, chalkboard, or multi-com-
puter link to all participants.
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*  Review all responses, consolidate similar ones, and clar-
ify so all in the group have the same understanding of all
responses.

* Have individuals rank the responses for importance (1
through 5).

*  Determine a group ranking from individual rankings.

* A re-discussion of the top 10 items—and any responses
ranked most important—is desired, followed by a sec-
ond round of individual and group combined rating/
ranking.

The questions asked during this workshop must be broad
in nature, elicit discussion, result in a variety of viewpoints,
and must not leave the workshop. The questions should not
focus on such items as “at what temperature are you comfort-
able?” but should be broader, such as “how do you define
comfort?” or “how will you measure the cost success of this
project?” (versus a broader question, such as “how will you
determine if this was a successful project?”).

Owner’s Project Requirements Documentation

The Owner’s Project Requirements workshop will iden-
tify key items and priorities important to the project team, the
owner, users, and the Commissioning Team. However, it does
not provide specific values. For example, the number one
Owner’s Project Requirement may be good air circulation in
the rooms. It is the responsibility of the Commissioning
Authority to take the individual requirements developed by
the project team and translate them into physical properties
that can be measured, designed, and documented.

This transformation of the Owner’s Project Requirements
often requires input from a variety of sources, including the
design team, contractors, specialists, standards, and guide-
lines. Typically, the Commissioning Authority has sufficient
experience in the planning, design, construction, and opera-
tion of facilities to provide the oversight of such a task. If not,
then experts should be retained to aid in the development of the
Owner’s Project Requirements.

Project Team Approval of the Owner’s Project
Requirements

After several iterations and reviews of the Owner’s
Project Requirements by the project and design teams, the
requirements must be approved to provide the design team
adequate direction for their design. It is important to distin-
guish development of the Owner’s Project Requirements from
the traditional role of the architect in the planning or program-
ming process. The Owner’s Project Requirements define the
criteria required for success, whereas the architect’s document
may only address specific space size and occupant flow
requirements. Where the Owner’s Project Requirements may
state that the functional use of the facility is X, Y, and Z, the
architect’s document may specify the locations of, the size of,
and the flow of people through X, Y, and Z.

SUMMARY

The Owner’s Project Requirements workshop is one
means to provide consistency in the implementation of the
Commissioning Process from project to project. It should be
a topic addressed in the lessons-learned workshop during the
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Occupancy and Operations Phase of the Commissioning
Process. Other techniques for developing the Owner’s Project
Requirements, such as interviews and surveys, do not allow
interaction between the user groups. Further, it has been
shown that the results or answers are biased by the beliefs of
the expert who develops the questions for the interviews or
surveys. Frequently, using such techniques the questions can
be analyzed and the conclusions pre-determined whether the
interviews or surveys are completed or not.

(This annex is not part of this guideline. It is merely
informative and does not contain requirements necessary
for conformance to the guideline.)

INFORMATIVE ANNEX J
OWNER’S PROJECT REQUIREMENTS

This annex provides an example of how to implement part
of Guideline 0. It is not intended to be a comprehensive repre-
sentation or a best practice example. Practitioners applying
the Commissioning Process should carefully follow Guideline
0 and applicable commissioning technical guidelines tailored
to their specific projects.

A general format for an Owner’s Project Requirements
document is presented in this annex. The structure provided is
intended to encompass the facility requirements and enable
the addition of sections depending upon the systems and
assemblies to be constructed.

Introduction — Includes an overview of the project and
the general reasons why the project is being undertaken. A
description of the owner’s processes (Commissioning
Process) is typically contained in this section.

Key Owner’s Project Requirements — Includes a listing
of the key Owner’s Project Requirements that the Commis-
sioning Process will focus upon and that the owner (Commis-
sioning Team) has determined are critical to the success of the
project.

General Project Description - The size and scope of the
project are included in this section.

Objectives — The objectives for accomplishing this
project are detailed in this section.
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Functional Uses — The expected functional uses (spaces)
for the facility are detailed in this section. A short description
of each functional use is included to provide the context in
which it was detailed.

Occupancy Requirements — Includes the number of
occupants (users and visitors) and the schedule of occupancy,
including all special conditions.

Budget Considerations and Limitations — The
expected budgetary restrictions and considerations are
contained in this section.

Performance Criteria — The performance criteria upon
which the project will be evaluated by the Commissioning
Team are included in this section. Each performance criterion
should be measurable and verifiable. Include subsections as
appropriate to organize and explain the criteria:

*  General

*  Economic

*  User Requirements

*  Construction Process
*  Operations

*  Systems

*  Assemblies

Owner’s Project Requirements Version History —
Includes a summary of the changes made throughout the Pre-
Design, Design, Construction, and Occupancy and Operations
Phases. This information is critical to understand and docu-
ment the trade-offs made over time and the resulting impact on
the project.

The following table will assist in the development of the
Owner’s Project Requirements document in accordance with
Section 5.2.2.4 using the format presented in this annex. The
table is also applicable for those developing Technical
Supporting Guidelines as described in Annex A. Inclusion of
specific criteria (such as the entries in this example matrix)
will depend upon the project and the owner’s needs. The Key
Owner’s Project Requirements Section should emphasize
those OPR that are essential to the success of the project.

ASHRAE Guideline 0-2005



TABLE J-1

Example Matrix for Developing Owner’s Project Requirements

OPR Document Section

Key
Owner’s Occu- Budget Con-
Project General pancy siderations
Require- Project Functional | Require- | and Limita-
Introduction ments Description Objectives Uses ments tions
Guideline 0-2005 Subclause 5.2.2.4 Cri-
teria 1 2 3 4 5 6 7
(a) | Project schedule and budget Schedule Budget
(b) | Commissioning Process scope and budget Scope Budget
(c) | Project documentation requirements, X
including format for submittals, training
materials, reports, and the Systems Manual.
Consideration should be given to use of
electronic format documents and records
where appropriate
(d) | Owner directives X
(e) | Restrictions and limitations X
(f) | User requirements X
(g) | Occupancy requirements and schedules X X
(h) | Training requirements for Owner’s person- X
nel
(i) | Warranty requirements X
(j) | Benchmarking requirements X
(k) | Operation and maintenance criteria for the X
facility that reflect the Owner’s expecta-
tions and capabilities and the realities of
the facility type
(1) | Equipment and system maintainability X X
expectations, including limitations of oper-
ating and maintenance personnel
(m) | Quality requirements for materials and con- X
struction
(n) | Allowable tolerance in facility system X
operations
(o) | Energy efficiency goals X X
(p) | Environmental and sustainability goals X X
(q) | Community requirements X
(r) | Adaptability for future facility changes and X X X
expansion
(s) | Systems integration requirements, espe- X
cially across disciplines
(t) | Health, hygiene, and indoor environment X X
requirements
(u) | Acoustical requirements X
(v) | Vibration requirements X
(w) | Seismic requirements X
(x) | Accessibility requirements X
(y) | Security requirements X
(z) | Aesthetics requirements X
(aa) | Constructability requirements X
(bb) | Communication requirements X
(cc) | Applicable codes and standards X
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TABLE J-1  (Continued) Example Matrix for Developing Owner’s Project Requirements

OPR Document Section
Performance Criteria
User Construction OPR Version
General Economic | Requirements Process Operations | Systems Assemblies History
Guideline 0 Body 8 9 10 11 12 13 14 15
(a) | Project schedule and budget
(b) | Commissioning Process scope and budget
(©) | Project documentation requirements,
including format for submittals, training
materials, reports, and the Systems Manual.
Consideration should be given to use of
electronic format documents and records
where appropriate
(d) | Owner directives
(e) | Restrictions and limitations
(f) | User requirements X
(g) | Occupancy requirements and schedules
(h) | Training requirements for Owner’s person- X X
nel
(i) | Warranty requirements X
(j) | Benchmarking requirements X X X X
(k) | Operation and maintenance criteria for the X X X
facility that reflect the Owner’s expecta-
tions and capabilities and the realities of
the facility type
() | Equipment and system maintainability X X X
expectations, including limitations of oper-
ating and maintenance personnel
(m) | Quality requirements for materials and con- X X X X
struction
(n) | Allowable tolerance in facility system X X
operations
(o) | Energy efficiency goals X X X X
(p) | Environmental and sustainability goals X
(q) | Community requirements X
(r) | Adaptability for future facility changes and X X X X
expansion
(s) | Systems integration requirements, espe- X X
cially across disciplines
(t) | Health, hygiene, and indoor environment X
requirements
(u) | Acoustical requirements X X X
(v) | Vibration requirements X X
(w) | Seismic requirements X X
(x) | Accessibility requirements X X X X
(y) | Security requirements X X X
(z) | Aesthetics requirements X X X
(aa) | Constructability requirements X X
(bb) | Communication requirements X X X
(cc) | Applicable codes and standards
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(This annex is not part of this guideline. It is merely
informative and does not contain requirements necessary
for conformance to the guideline.)

INFORMATIVE ANNEX K
BASIS OF DESIGN

This annex provides an example of how to implement part
of Guideline 0. It is not intended to be a comprehensive repre-
sentation or a best practice example. Practitioners applying
the Commissioning Process should carefully follow Guideline
0 and applicable commissioning technical guidelines tailored
to their specific projects.

The Basis of Design document records the major thought
processes and assumptions behind design decisions made to
meet the Owner’s Project Requirements. The Owner’s Project
Requirements are intended to capture “what” the owner needs
and expects from a project. The Construction Documents
detail “how” the Owner’s Project Requirements will be phys-
ically achieved. The Basis of Design captures important infor-
mation linking the “what” and “how.”

Basis of Design documentation is distinct from the
Construction Documents, is seldom included in drawings and
specifications, and is generally not needed by the Contractor
to meet his/her obligations. It is exceptionally valuable to the
Commissioning Team, however, when evaluating the ability
of a design and its components to met the Owner’s Project
Requirements.

The objective of specifically documenting Basis of
Design information is to provide the parties involved with a
project, at each phase in the process, an understanding of the
underlying thinking that led to the selection of specific compo-
nents, assemblies, systems, and system integrations. A design
narrative that provides an overview of assemblies and systems
in verbal format is usually an integral element of the Basis of
Design.

The Basis of Design document will typically be devel-
oped incrementally as work on a project moves from Pre-
Design, to Design, and into the Construction Phase. Changes
to the Basis of Design that often occur as a design evolves must
be documented.

Content of the Basis of Design document will vary from
project to project and system to system, but in general it should
address the following:

* Specific codes, standards, and guidelines considered
during design of the facility and designer interpretations
of such requirements.

* Information regarding ambient conditions (climatic,
geologic, structural, existing construction) used during
design.

*  Assumptions regarding usage of the facility.

+  Expectations regarding system operation and mainte-
nance.

*  Performance criteria that the system was designed to
meet — linked to the Owner’s Project Requirements.

*  Specific design methods, techniques, software used in
design.

* A narrative statement of design — that verbally describes
how the designer intends to meet the Owner’s Project
Requirements.
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* A narrative statement of operation — that verbally details
how the facility is expected to operate under various sit-
uations (such as normal operation, extreme event, emer-
gency).

* A listing of specific manufacturer makes and models
used as the basis for drawings and specifications.

(This annex is not part of this guideline. It is merely
informative and does not contain requirements necessary
for conformance to the guideline.)

INFORMATIVE ANNEX L
SPECIFICATIONS

This annex provides an example of how to implement part
of Guideline 0. It is not intended to be a comprehensive repre-
sentation or a best practice example. Practitioners applying
the Commissioning Process should carefully follow Guideline
0 and applicable commissioning technical guidelines tailored
to their specific projects.

1. SPECIFICATIONS FOR THE COMMISSIONING
PROCESS

1.1 This annex provides guidance on writing specifications
for Commissioning Process activities to be performed by con-
struction contractors. A guide specification is included with
the assumption that the construction contractor is involved
only during the construction phase and for the correction and
warranty period.

1.2 Commissioning is a quality-oriented process for achiev-
ing, verifying, and documenting that the performance of facil-
ity systems and assemblies meets defined objectives and
criteria. The Commissioning Process begins at project incep-
tion during the Pre-Design Phase and continues for the life of
the facility through the Occupancy and Operations Phase.
During the Pre-Design Phase, the Owner’s Project Require-
ments (OPR) are determined and documented by the Com-
missioning Team, which includes the Owner, Commissioning
Authority (CxA), design professionals, operation and mainte-
nance personnel, occupants, and users. Throughout each
phase of the project, deliverables (drawings, specifications,
submittals, construction, training, documentation, etc.) are
verified against the OPR.

1.3 An important document created during the Commis-
sioning Process is the Basis of Design document or report
(BoD). The design professionals create this document or
report during the design phase. The BoD records the concepts,
calculations, decisions, and product selections to meet the
OPR and to satisfy applicable regulatory requirements, stan-
dards, and guidelines. It can include energy, environmental,
sustainability, and other certification criteria, both formal and
informal. The BoD includes both narrative descriptions and
lists of individual items that support the design process.

1.4 ASHRAE or NIBS Guideline 0 provides guidance on
content and basic format. While the OPR are Owner-devel-
oped criteria, few Owners have the resources to develop the
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OPR. Owners without these resources depend on the Com-
missioning Team (see a definition and discussion of the term
Commissioning Team in this guideline) to assist them in
developing the OPR.

1.5 The OPR and BoD must be included or referenced in the
construction Contract Documents for informational purposes
only.

1.6 The construction contractor's obligation is to construct
the building and its systems and assemblies according to the
requirements prescribed in the Contract Documents. There
normally are no performance requirements relating to the
OPR stated in the Contract Documents. The exceptions to this
include situations where contractors are required to provide
designs for systems or assemblies to be signed and sealed by
licensed professionals.

2. THE COMMISSIONING AUTHORITY (CxA)

2.1 The primary role of the CxA is to verify achievement of
the OPR throughout the project, from Pre-Design Phase
through Occupancy and Operations Phase. The Owner should
perform this role.

2.2 When the Owner cannot perform the CxA duties with
qualified personnel, then the CxA should have a separate pro-
fessional services agreement with the Owner, as this avoids
conflicts of interest and provides independence from the other
parties (the Owner’s project manager, designers of record,
construction managers, suppliers, and construction contrac-
tors). This professional services agreement defines the duties,
rights, and responsibilities of the CxA for each phase of the
project. This separate relationship allows the CxA to act inde-
pendently as director of Commissioning Process activities, to
focus on achieving the OPR, and to communicate directly
with the Owner.

2.3 The CxA is a group of personnel with expertise and
experience in the design, construction, and operations of the
various systems and assemblies included in the project. These
personnel are led by an individual who has expertise and
experience in successfully implementing the Commissioning
Process.

2.4 If the CxA is an employee, associate, or partner of the
same organization as the designer of record or construction
management firm, there is a conflict of interest. While not a
recommended approach, in these instances the CxA must
have a separate professional services agreement, be organiza-
tionally separate from the design team or construction man-
agement team, and define and manage the conflicts of interest
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to provide the Owner with the independence required for the
Commissioning Process to be successful.

2.5 The CxA does not perform testing; it directs the process
and directs the recording of the results. The CxA plans, sched-
ules, and supervises Commissioning Process activities to ver-
ify achievement of the OPR. The Contractor completes
construction checklists, performs tests, and accomplishes
other Commissioning Process activities.

3. ORGANIZATIONAL STRATEGY FOR INCLUSION
OF COMMISSIONING ACTIVITIES IN THE
SPECIFICATIONS

3.1 Specifications (as a part of the construction Contract
Documents) should include only the Commissioning Process
activities the contractors perform during the life of the con-
struction contract, including the work required during the cor-
rection period and for warranties.

3.2 Supplementary Conditions: Modity the General Condi-
tions of the Contract for Construction in a document titled
“Supplementary Conditions.” Among other provisions,
define the CxA and include the CxA's duties, rights, respon-
sibilities, and limits of authority and additional requirements
for substantial completion. AIA Document A511, “Guide for
Supplementary Conditions,” provides guidance about how to
write Supplementary Conditions.

3.3 General Requirements for the Commissioning Process:
Specifications in Division 1 include the general requirements
for contractors relating to Commissioning Process activities.
The “Summary” Section describes, in general, how the Con-
tractors, separate Contractors (if there is more than one Prime
Contractor), or the Construction Manager must interact with
the CxA. Administrative procedures for the Commissioning
Process are specified in the Division 1 Section “Commission-

LR}

ing.

3.3.1 The remainder of the specification language, with
the exception of Division 1 sections for temporary facilities
and controls, should be mute on the subject of who must per-
form the work.

3.3.2 Other Division 1 Commissioning Sections should
describe the testing requirements for systems and assemblies.

3.3.2.1 References in Table L-1 are to MASTER-
SPEC® section numbers and titles existing at the time this
annex was written. Refer to the current MASTERSPEC con-
solidated table of contents because section numbers and titles
may have changed.
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COMMISSIONING
REQUIREMENTS

pumps, sprinkler and standpipe
piping, and terminal devices)
Detection and Alarms (including
fire, smoke, gas, and leak)
Lightning Protection (this is not
part of electrical distribution)
Cathodic Protection (this is not
part of electrical distribution)

TABLE L1 Description of Specification Sections
SEC NO. DOCUMENT/SECTION LIST OF CONTENTS SCOPE OF CONTENTS
01100 | SUMMARY Work covered by Contract Docu- | Describe Commissioning Process activities as a part of
ments the project.
Identification of separate prime Alert the Contractor that the Owner has contracted for
contractors commissioning with a separate Commissioning
Authority.
Delineate scope of Commissioning Process.
01290 | PAYMENT PROCEDURES No special Commissioning Process requirements.
01310 |PROJECT MANAGEMENT Provisions about coordination of | Add requirements to include CxA in coordination
AND COORDINATION Commissioning Process activi- meetings (particularly “Pre-Construction Meeting”).
ties among contractors and sub- | Coordination of meetings and conferences.
contractors; project meetings.
01330 | SUBMITTAL PROCEDURES Procedures for submittals Submittal requirements for Commissioning Process
activity reports and schedules should be specified in
Sections 01811 to 01819.
Add requirements here for additional copies from Con-
tractor to CxA and for approved submittals to be dis-
tributed to CxA.
01400 | QUALITY REQUIREMENTS Coordinate with Commissioning Process activities,
witnessing of tests, and test reports.
01500 | TEMPORARY FACILITIES Include office space for CxA and utility services for
AND CONTROLS Commissioning Process activities.
01600 |PRODUCT REQUIREMENTS No special Commissioning Process requirements.
01731 | CUTTING AND PATCHING No special Commissioning Process requirements.
01770 | CLOSEOUT PROCEDURES Include key Commissioning Process milestones to
achieve substantial completion and closeout.
01782 | OPERATION AND MAINTE- Include requirements for CxA to review and recom-
NANCE DATA mend approval of Systems Manual.
Same procedures as described for Section 01330—
Submittals.
01810 | GENERAL COMMISSIONING General administrative and procedural requirements
REQUIREMENTS without regard to specific systems and assemblies.
01811 | BUILDING ASSEMBLY Substructure Lists of Construction Checklists
COMMISSIONING Superstructure Prerequisites to Testing
REQUIREMENTS Building Shell System or Assembly Test Requirements
Exterior Wall Assemblies Test Reports
Roof Assemblies
Building Interior
Separations
Paths of Egress
01812 | CONVEYING SYSTEM COM- | Elevators and Lifts Lists of Construction Checklists
MISSIONING REQUIRE- Escalators and Moving Walks Prerequisites To Testing
MENTS System or Assembly Test Requirements
Test Reports
01813 | PROTECTIVE SYSTEM Fire Suppression (including Lists of Construction Checklists

Prerequisites to Testing
System or Assembly Test Requirements
Test Reports
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TABLE L-1  (Continued) Description of Specification Sections
SEC NO. DOCUMENT/SECTION LIST OF CONTENTS SCOPE OF CONTENTS

01814 |PLUMBING SYSTEM Water Distribution Lists of Construction Checklists
COMMISSIONING Sanitary Waste Prerequisites to Testing
REQUIREMENTS Storm Drainage System or Assembly Test Requirements

Other Plumbing Systems Test Reports

01815 |HVAC&R SYSTEM COMMIS- | Heat Generation (including cen- | Lists of Construction Checklists

SIONING REQUIREMENTS tral equipment, distribution sys- | Prerequisites to Testing
tems, and terminal devices) System or Assembly Test Requirements
Refrigeration (including central | Test Reports
equipment, distribution systems,
and terminal devices)

Ventilation (including central
equipment, distribution systems,
and terminal devices)

HVAC Control Systems (includ-
ing central equipment, distribu-
tion systems, and terminal
devices)

01816 |ELECTRICAL SYSTEM Power Distribution (including Lists of Construction Checklists
COMMISSIONING central equipment, distribution Prerequisites to Testing
REQUIREMENTS circuits, and terminal devices) System or Assembly Test Requirements

Lighting (includes fixtures and Test Reports
controls)

01817 | COMMUNICATIONS SYS- Voice and Data Lists of Construction Checklists
TEMS COMMISSIONING Sound and Video Prerequisites to Testing
REQUIREMENTS System or Assembly Test Requirements

Test Reports

01818 | ELECTRONIC SAFETY AND | Security Access, Perimeter Secu- | Lists of Construction Checklists
SECURITY SYSTEMS COM- rity, Intrusion Detection, Alarm | Prerequisites to Testing
MISSIONING REQUIRE- and Detection Systems (includ- System or Assembly Test Requirements
MENTS ing fire and smoke and leak detec- | Test Reports

tion)

01820 | DEMONSTRATION Coordination requirements with the CxA
INDIVIDUAL SECTIONS IN Field Quality Control Tests A statement requiring system, subsystem, or equip-
DIVISIONS 2 THROUGH 16 Adjusting and Balancing ment to be commissioned as a part of its parent system.

Cleaning A statement requiring Contractor to complete con-
Demonstration struction checklists and perform tests.

3.3.3 Extent of Testing: The contractor’s involvement in
Commissioning Process tests must be clearly defined. The
extent of this testing is determined by the Commissioning
Team during the Design Phase based upon the OPR.

3.4 Component Commissioning Process Specifications:
Sections in Divisions 2 through 16 should specify testing and
reporting requirements for products and equipment that are
part of a system or assembly and then be referenced to the
appropriate Commissioning Process sections in Division 1
for the overall system or assembly requirements.

3.4.1 During construction the CxA verifies that contractor
activities, such as installation and start-up; testing; demon-
stration and training of the Owner's operator and maintenance
personnel; and Systems Manual, achieve the OPR. Coordinat-
ing activities by the contractor in support of the CxA should
be specified within the section where the component is spec-
ified (i.e., in individual sections in Divisions 2 through 16) if
special requirements are necessary. The following are exam-
ples of requirements to include in individual sections in Divi-
sions 2 through 16:
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3.4.1.1 Installation and Start-up: Include requirements
for involvement of factory-authorized service representative
in individual sections and for the completion of construction
checklists.

3.4.1.2 Testing: Include requirements to support the
CxA in verifying test results, ranging from coordinating test-
ing, to witnessing the test, to utilizing contractor personnel
and test equipment to verify the test report.

3.4.1.3 Demonstration and Training: Include special
requirements unique to the component within its own section.

3.4.1.4 Operation and Maintenance Data: Include
unique requirements for the type of information required
(e.g., particular requirements about parts lists, service sched-
ules, preventive maintenance lists, and emergency opera-
tions) for long-term maintenance of the OPR.

3.4.2 In each section include an article under “General”
that refers to Division 1 for Commissioning Process activities
for system or assembly requirements. An example is as fol-
lows:
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1.XX

A. The roofing materials specified in this Section are
included in the Commissioning Process as a part
of the building envelope system and roofing
subsystem and integrated with flashing, coping,
and insulation.

Commissioning Process Activities

B. Complete the construction checklists and perform
tests specified in the Division 1 Section “Building
Assemblies Commissioning Requirements.”

4. INTRODUCTION TO GUIDE SPECIFICATIONS

This Specification Section was written in cooperation
with Architectural Computer Services, Inc. (ARCOM), who
are the exclusive publishers and distributors of MASTER-
SPEC, a product of the American Institute of Architects.
MASTERSPEC Section 01 9113—General Commissioning
Requirements—is included in Guideline 0 by special agree-
ment between ASHRAE and ARCOM.

4.1 The section includes boxed notes that are instructions to
guide specifiers during editing of the specifications for a
project.

4.2 The section includes optional text in boldface font and
square brackets (e.g., [optional text]). These optional text
items include text that often occurs and provides an easy way
to include these requirements in the master for consideration
for each project.

4.3 The section includes insert instructions in boldface font
and angle brackets (e.g., <Imsert instructions>). These
instructions are placed where text must be inserted and pro-
vide some guidance about the nature of the text that must be
inserted. Insert instructions are used when there are an infinite
number of options that could occur making the use of
[Optional text] impractical.

©Copyright 2004 The American Institute of Architects
(AIA)

Exclusively published and distributed by Architectural
Computer Services, Inc. (ARCOM) for the AIA

This MASTERSPEC Section is licensed by ARCOM
for limited distribution by ASHRAE as a part of “ASHRAE
Guideline 0 - The Commissioning Process,” Annex L,
“Specifications.” The MASTERSPEC Section may be
updated before Guideline 0 is updated. For information
about the latest edition of this MASTERSPEC Section,
contact ARCOM at (800) 424-5080.
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SECTION 01 9113 - GENERAL COMMISSIONING
REQUIREMENTS

This Section uses the term “Architect.” Change this
term to match that used to identify the design professional
as defined in the General and Supplementary Conditions.

Throughout the Section, the optional text “[each ]” is
included with the term “Contractor.” Retain “each” for
projects that include multiple prime contractors; delete for
projects that have a single prime contractor.

Verify that Section titles referenced in this Section are
correct for this Project's Specifications; Section titles may
have changed.

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

Documents referenced in paragraph below should be
prepared during schematic design phase or earlier and
updated as design progresses. They should be provided to
Contractor when the commissioning process is imple-
mented on Project.

B. OPR and BoD documentation are included by reference
for information only.

1.2 SUMMARY

A. This Section includes general requirements that apply to
implementation of the commissioning process without
regard to specific systems, assemblies, and components.

B. Related Sections include the following:

List below only requirements that the reader might
expect to find in this Section but are specified elsewhere.
The first four and the last three subparagraphs are not yet
available in MASTERSPEC but should be written and

included if total building commissioning is implemented.

43




10.

11.

12.

Division 01 Section "Facility Substructure Commission-
ing" for commissioning process activities for foundations
and basement systems and assemblies.

Division 01 Section "Facility Shell Commissioning" for
commissioning process activities for superstructure, exte-
rior enclosure, and roofing systems and assemblies.

Division 01 Section "Interiors Commissioning" for
commissioning process activities for interior construction,
stairways, and interior finishes systems and assemblies.

Division 14 Section "Commissioning of Conveying Equip-
ment" for commissioning process activities for dumbwait-
ers, elevators, escalators and moving walks, lifts,
turntables, and scaffolding systems, assemblies, equip-
ment, and components.

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

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

Division 23 Section "Commissioning of HVAC&R" for
commissioning process activities for commissioning heat-
ing, ventilating, air-conditioning, and refrigeration systems,
assemblies, equipment and components.

Division 25 Section "Commissioning of Integrated Auto-
mation" for commissioning process activities for commis-
sioning integrated automation systems, assemblies,
equipment and components.

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

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

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

Division 33 Section "Commissioning of Ultilities" for
commissioning process activities for water, wells, sanitary
sewerage, storm drainage, fuel distribution, hydronic and
steam energy, electrical, and communications utilities
systems, assemblies, equipment, and components.

1.3 DEFINITIONS

remain after this Section has been edited.

Retain acronyms, abbreviations, and terms below that

A.
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BoD: Basis of Design. A document, prepared by Archi-
tect, that records concepts, calculations, decisions, and
product selections used to meet the OPR and to satisfy
applicable regulatory requirements, standards, and guide-
lines. The document includes both narrative descriptions

and lists of individual items that support the design pro-
cess.

Commissioning Plan: A document, prepared by CxA, that
outlines the organization, schedule, allocation of
resources, and documentation requirements of the com-
missioning process.

CxA: Commissioning Authority.

OPR: Owner's Project Requirements. A document, pre-
pared by Owner, that details the functional requirements
of Project and expectations of how it will be used and
operated. This document includes Project goals, measur-
able performance criteria, cost considerations, bench-
marks, success criteria, and supporting information.
Systems, Assemblies, Equipment, and Components:
Where these terms are used together or separately, they
shall mean “as-built” systems, assemblies, equipment,
and components.

COMMISSIONING TEAM

Members Appointed by Contractor(s): Individuals, each
having authority to act on behalf of the entity he or she
represents, explicitly organized to implement the com-
missioning process through coordinated actions. The
commissioning team shall consist of, but not be limited
to, representatives of [each JContractor, including Project
superintendent and subcontractors, installers, suppliers,
and specialists deemed appropriate by the CxA.

Members Appointed by Owner:
1. CxA: An entity identified by the Owner who leads,
plans, schedules, and coordinates the commissioning

team to implement the commissioning process. Owner
will engage the CxA under a separate contract.

2. Representatives of the facility user and operation and
maintenance personnel.

3. Architect and engineering design professionals.

OWNER'S RESPONSIBILITIES

Provide the OPR documentation to the CxA and
[each ]Contractor for information and use.

Assign operation and maintenance personnel and sched-
ule them to participate in commissioning team activities.

with Owner-Architect and Architect-Consultant agree-
ments.

Coordinate activities specified in paragraph below

C.

1.6

Provide the BoD documents, prepared by Architect and
approved by Owner, to the CxA and [each ]Contractor
for use in developing the commissioning plan, systems
manual, and operation and maintenance training plan.

[EACH]JCONTRACTOR'S RESPONSIBILITIES

Division 01 Section “Summary of Multiple Contracts” for
Project Coordinator's responsibilities.

Coordinate this Article with requirements specified in
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A. [Each ]Contractor and their subcontractors shall assign
representatives with expertise and authority to act on their
behalf and schedule them to participate in and perform
commissioning process activities including, but not lim-
ited to, the following:

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

2. Cooperate with the CxA for resolution of issues
recorded in “Issues Log.”

3. Attend and participate in commissioning team meet-
ings held [weekly] [biweekly] [monthly] [variable]
<Insert frequency>.

4. Integrate and coordinate commissioning process activ-
ities with construction schedule.

5. Review and accept construction checklists provided by
the commissioning authority.

6. Complete [paper] [electronic] construction checklists
as Work is completed and provide to the commission-
ing authority on a [daily] [weekly],<Insert
frequency>. basis.

7. Review and accept commissioning process test proce-
dures provided by the commissioning authority.

8. Accomplish commissioning process test procedures.

1.7 CxA'S RESPONSIBILITIES

Include CxA responsibilities in this Article that have
impact on Contractor activities and responsibilities.

Organize and lead the commissioning team.

Provide commissioning plan.

Convene commissioning team meetings.

Provide Project-specific construction checklists and com-
missioning process test procedures.

Verify the execution of commissioning process activities
using random sampling. The sampling rate may vary
from 1 to 100 percent. Verification will include, but is not
limited to, equipment submittals, construction checklists,
training, operating and maintenance data, tests, and test
reports to verify compliance with the OPR. When a ran-
dom sample does not meet the requirement, CxA will
report the failure in the “Issues Log.”

Sawp
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F. Prepare and maintain issues log.

G. Prepare and maintain completed construction checklist
log.

H. Witness systems, assemblies, equipment, and component
startup.

I.  Compile test data, inspection reports, and certificates and
include them in the systems manual and commissioning
process report.

PART 2 — PRODUCTS (NOT USED)
PART 3 — EXECUTION (NOT USED)

END OF SECTION 01 9113

(This annex is not part of this guideline. It is merely
informative and does not contain requirements necessary
for conformance to the guideline.)

INFORMATIVE ANNEX M
CONSTRUCTION CHECKLISTS

This annex provides an example of how to implement part
of Guideline 0. It is not intended to be a comprehensive repre-
sentation or a best practice example. Practitioners applying
the Commissioning Process should carefully follow Guideline
0 and applicable commissioning technical guidelines tailored
to their specific projects.

OVERVIEW

Construction Checklists consist of two types:

Component/Equipment Based: These Construc-
tion Checklists are utilized for components and pieces of
equipment that are delivered, installed, and started up
during construction. There is an individual checklist for
each individual component or piece of equipment.

System/Assembly Based: These Construction
Checklists are utilized for systems and assemblies where
separate checklists cannot be applied to subcomponents
of the system or assembly. There is a single checklist for
the entire system.

The following provides a generic structure to follow for

the development of Construction Checklists for any equip-
ment, component, system, or assembly.
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[INSERT EQUIPMENT/COMPONENT NAME] CHECKLIST

TAG ID:

GENERAL INSTRUCTIONS:

This form is to be completed as the work is completed on [insert equipment/component name].

Complete Section 1 — Model verification upon delivery of equipment/component to either the job site or storage location.

Complete Section 3 — Installation as installation progresses.

1
2
3. Complete Section 2 — Pre-installation checks just prior to initial installation.
4
5

Fill in data, circle item, and initial as indicated.

1. [INSERT EQUIPMENT/COMPONENT NAME] MODEL VERIFICATION
Specified Submitted Installed
[list items to check, such as make, model, and size]
2. PRE-INSTALLATION CHECKS
The following must be completed upon delivery of equipment/component to the work site.
Contractor Initial CxA
2A Physical Checks
[insert physical checks to be verified prior to installation, such as “free of damage” and Yes / No
cleanliness]
Yes / No
Yes / No
Yes / No
2B Component Verification
[insert component checks to be verified prior to installation, such as location and type of Yes / No
components]
Yes / No
Yes / No
Yes / No
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3. INSTALLATION

The following items need to be verified during installation. Fill in blanks with check, specific information, or circle “yes”
or “no.” For any negative responses, complete Section 4.

Contractor Initials CxA

3A [insert title of major installation step]
[insert items to verify as installation step is accomplished] Yes / No
Yes / No
Yes / No
Yes / No

3B [insert title of major installation step]
[insert items to verify as installation step is accomplished] Yes / No
Yes / No
Yes / No
Yes / No

3C [insert title of major installation step]
[insert items to verify as installation step is accomplished] Yes / No
Yes / No
Yes / No
Yes / No

3D linsert title of major installation step]
[insert items to verify as installation step is accomplished] Yes / No
Yes / No
Yes / No
Yes / No

3E [insert title of major installation step]
[insert items to verify as installation step is accomplished] Yes / No
Yes / No
Yes / No
Yes / No

4. NEGATIVE RESPONSES (ATTACH SHEETS AS NECESSARY)
Item Reason for negative response Resolution

ASHRAE Guideline 0-2005
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[INSERT SYSTEM/ASSEMBLY NAME] INSTALLATION CHECKLIST

GENERAL INSTRUCTIONS

1. This form is to be completed daily by each [insert system/assembly name] work crew at the end of its shift.

2. Date and describe work completed in the appropriate section (1 for pre-installation and 2 for installation).

3. Verify achievement of quality requirements by circling “Yes” or “No.” For negative responses, complete Section 3.
4

Initial.

1. [INSERT SYSTEM/ASSEMBLY NAME] PRE-INSTALLATION CHECKS

Description of Percent
Date | Work Performed Items (see descriptions below) Complete | Initial
[insert title A] | [insert title B] | [insert title C] | [insert title D] | [insert title E]

Yes / No Yes / No Yes / No Yes / No Yes / No
Yes / No Yes / No Yes / No Yes / No Yes / No
Yes / No Yes / No Yes / No Yes / No Yes / No
Yes / No Yes / No Yes / No Yes / No Yes / No
Yes / No Yes / No Yes / No Yes / No Yes / No
Yes / No Yes / No Yes / No Yes / No Yes / No
Yes / No Yes / No Yes / No Yes / No Yes / No
Yes / No Yes / No Yes / No Yes / No Yes / No
Yes / No Yes / No Yes / No Yes / No Yes / No
Yes / No Yes / No Yes / No Yes / No Yes / No
Yes / No Yes / No Yes / No Yes / No Yes / No
Yes / No Yes / No Yes / No Yes / No Yes / No
Yes / No Yes / No Yes / No Yes / No Yes / No
Yes / No Yes / No Yes / No Yes / No Yes / No
Yes / No Yes / No Yes / No Yes / No Yes / No
Yes / No Yes / No Yes / No Yes / No Yes / No

[INSERT TITLE A]: [INSERT DESCRIPTION OF TITLE A]

[INSERT TITLE B]J: [INSERT DESCRIPTION OF TITLE B]

[INSERT TITLE CJ: [INSERT DESCRIPTION OF TITLE C]

[INSERT TITLE D]: [INSERT DESCRIPTION OF TITLE D]

[INSERT TITLE E]J: [INSERT DESCRIPTION OF TITLE E]
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2. [INSERT SYSTEM/ASSEMBLY NAME]

INSTALLATION CHECKS

Items (see descriptions below)

Description of Drawings Percent
Date Work Performed | [insert title F] | [insert title G] | [insert title H] | [insert title I] Updated? | Complete | Initial
Yes / No Yes / No Yes / No Yes / No Yes / No
Yes / No Yes / No Yes / No Yes / No Yes / No
Yes / No Yes / No Yes / No Yes / No Yes / No
Yes / No Yes / No Yes / No Yes / No Yes / No
Yes / No Yes / No Yes / No Yes / No Yes / No
Yes / No Yes / No Yes / No Yes / No Yes / No
Yes / No Yes / No Yes / No Yes / No Yes / No
Yes / No Yes / No Yes / No Yes / No Yes / No
Yes / No Yes / No Yes / No Yes / No Yes / No
Yes / No Yes / No Yes / No Yes / No Yes / No
Yes / No Yes / No Yes / No Yes / No Yes / No
Yes / No Yes / No Yes / No Yes / No Yes / No
Yes / No Yes / No Yes / No Yes / No Yes / No
Yes / No Yes / No Yes / No Yes / No Yes / No
Yes / No Yes / No Yes / No Yes / No Yes / No
Yes / No Yes / No Yes / No Yes / No Yes / No
Yes / No Yes / No Yes / No Yes / No Yes / No
Yes / No Yes / No Yes / No Yes / No Yes / No
Yes / No Yes / No Yes / No Yes / No Yes / No
Yes / No Yes / No Yes / No Yes / No Yes / No
Yes / No Yes / No Yes / No Yes / No Yes / No
Yes / No Yes / No Yes / No Yes / No Yes / No
Yes / No Yes / No Yes / No Yes / No Yes / No
Yes / No Yes / No Yes / No Yes / No Yes / No
Yes / No Yes / No Yes / No Yes / No Yes / No
Yes / No Yes / No Yes / No Yes / No Yes / No

[INSERT TITLE FI:

[INSERT TITLE GJ:

[INSERT TITLE HI:

[INSERT TITLE 1:
DRAWINGS UPDATED:
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[INSERT DESCRIPTION OF TITLE F]

[INSERT DESCRIPTION OF TITLE G]

[INSERT DESCRIPTION OF TITLE H]

[INSERT DESCRIPTION OF TITLE []

THE INSTALLED SYSTEM IS SHOWN ON THE RECORD DRAWINGS.
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3. CONFLICTS (ATTACH SHEETS AS NECESSARY)

Date

Description of Conflict

Suggested Resolution

Resolved?

Yes / No

Yes / No

Yes / No

Yes / No

Yes / No

Yes / No

Yes / No

Yes / No

Yes / No

Yes / No

Yes / No

Yes / No

Yes / No

Yes / No
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(This annex is not part of this guideline. It is merely
informative and does not contain requirements necessary
for conformance to the guideline.)

INFORMATIVE ANNEX N
QUALITY-BASED SAMPLING EXAMPLES

This annex provides an example of how to implement part
of Guideline 0. It is not intended to be a comprehensive repre-
sentation or a best practice example. Practitioners applying
the Commissioning Process should carefully follow Guideline
0 and applicable commissioning technical guidelines tailored
to their specific projects.

DESIGN PHASE SUBMISSIONS

A critical step in the Commissioning Process is the review
of the design submissions from the design professionals. It is
important to remember that the role of the Commissioning
Authority is to verify that the Owner’s Project Requirements
are met and that the system is designed in a quality manner.
There are three distinct reviews that are completed on a draw-
ing set — general, coordination, and field specific. A review of
the specifications is also required. The general steps of
completing a drawing review are as follows:

GENERAL REVIEW

1. Review the Owner s Project Requirements: Since the draw-
ing review is to verify that the Owner’s Project Require-
ments were met, prior to the review, the Owner’s Project
Requirements should be reviewed to familiarize the
reviewer with the key criteria of the facility.

2. Document the General Review Criteria: The criteria from
which to accomplish the general review of the submission
must be documented. The criteria should be based on
general quality characteristics and specific Owner’s Project
Requirements criteria. The general quality characteristics
should include items such as:

*  Continuation of items (ductwork, pipes, etc.) from page
to page

* Labeling, including correct room numbering

*  Details corresponding to actual components

*  Schedules including basis of design information

+ All information legible (not hidden by crossing lines or
text)

*  Owner’s Project Requirements information is included
on drawings

3. Accomplish Quick General Review: The general review is
intended to familiarize the reviewer with the submission. If
during this review significant items are identified as of poor
quality, then the review process should be stopped and the
design professionals contacted to discuss the quality
concerns. If the general quality is good, move on to the
Coordination Review.

COORDINATION REVIEW

1. Determine Sampling Areas: For each floor plan area (i.e., if
there are five sheets for each floor, then there are five floor
plan areas for each floor) select a single 10” by 10” square
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randomly. A simple way to do this is to divide the drawing
sheet into 15 squares (5 by 3) and select square number 3 on
the first sheet (area) and then 5, 7, etc., for each remaining
area. This selection is accomplished typically using the
architectural sheets.

2. Select Review Samples on Drawings: Using the sampling
strategy chosen in Step 1, mark the sample areas to be
reviewed in each area. This should be accomplished for
each trade (landscaping, architectural, structural, plumbing,
mechanical, electrical, etc.).

3. Accomplish Coordination Review: For each area, compare
the squares between each discipline. The intent of this
review is to identify coordination problems with the place-
ment and installation of components. Items of specific
interest include:

*  Placement of multiple pieces of equipment/components
in the same location

*  Accessibility to equipment/components for mainte-
nance/replacement

*  Use of consistent terminology (e.g., room numbers,)

* Elevations provided where multiple systems are placed
in the same area

*  Other trade duties clearly identified (e.g., electric wiring
for HVAC equipment, holes for sinks)

If significant coordination problems are identified, stop
the review and contact the design professionals to discuss. If
the coordination is good, continue on with the Field Specific
Review.

FIELD SPECIFIC REVIEW

1. Determine the Review Sampling Procedure: Use random
sampling that selects every xh square on the drawings to be
verified. Squares that are completely blank (no walls,
equipment, etc.) are not included in the counting. For exam-
ple, if there are 10 pages of drawings and each drawing is
split into 15 grids (5 x 3), there will be 150 potential grids
to review. If a 20% sample rate is desired, then 30 grids
would be reviewed, or every 5 grids. The starting grid
should be chosen using a random selection process (die, 1-
6 in a hat, etc.).

2. Document Review Criteria: The criteria from which to
review the drawings should be based on specific Owner’s
Project Requirements criteria. This typically includes items
such as accessibility, maintainability, meeting sustainability
goals, comfort conditions, documentation of Owner’s
Project Requirements and Basis of Design, and operating
details.

3. Select Review Samples on Drawings: Using the sampling
strategy chosen in Step 1, mark the sample areas to be
reviewed.

4.  Accomplish Detailed Statistical Review: Using the review
criteria from Step 2 and the selections from Step 3, accom-
plish a detailed review of the drawings. This includes veri-
fying that the specifications match those shown on the
drawings (see below for specification review details). For
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example, if a VAV box is in the selected square, the steps in
accomplishing the detailed review might include:

(a) Review design calculation inputs for matching
architectural assumptions and the Owner’s Project
Requirements.

(b) Compare calculation results with the total airflow
of the diffusers downstream of the VAV box and
with the VAV box schedule.

(c) Compare location of VAV box with maintenance
requirements of the selected make and model (Basis
of Design).

(d) Compare VAV box location on drawings with
requirements in the specifications.

(e) Review the Owner’s Project Requirements for other
issues that the VAV box could impact.

5. Document Concerns: During the review of the drawings
keep detailed notes of problems found or concerns with
certain items. Also, at the end of the review, a general
summary of the quality of the drawings should be devel-
oped. A letter detailing the quality of the drawings should
then be sent to the design professionals and the owner with
specific recommendations and directions given.

6.  Review the Drawing Review Procedure: After the drawing
review is completed, this document should be reviewed and
modified to improve the process for the next time.

SPECIFICATION REVIEW

1. Determine the Review Sampling Procedure: The purpose of
this review is to determine the general quality of the speci-
fications. During the Field Specific Review the actual
details are checked. The sampling procedure should check
approximately 10% of the specifications. The easiest way
of doing this is to check every xth page of the specifications
(i.e., if there are 100 pages, check every 1oth page).

2. Accomplish General Review: The review should focus on
the quality of the specification, specifically:

*  Are there extraneous sections that do not pertain to the
project (i.e., medical gas in an office building, 15 types
of valves when only 2 used, etc.)?

+ If a manufacturer has been listed, has the engineer
checked to verify that the Owner’s Project Require-
ments are met?

*  Are there any “or as equals”? (“As equal” should always
be defined)

*  Are the directions clear and concise?

3. Develop Summary of Review — Develop a summary of the
review. If there are problems with the specifications,
contact the design professionals and discuss.

DESIGN PROFESSIONAL ACTIONS

Comments provided by the Commissioning Authority
need to be formally replied to by the design professionals. If
systemic issues are identified during the Commissioning
Authority’s review, the design process should be stopped and
the issues resolved. It is expected at the next submission that
the Commissioning Authority will again use random sampling
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that will result in a review of different areas on the drawings
and the specifications and that will identify whether the
systemic issue has been resolved. Back-checking of the
specific items may be appropriate, but not as the sole means of
verifying resolution of the issue.

(This annex is not part of this guideline. It is merely
informative and does not contain requirements necessary
for conformance to the guideline.)

INFORMATIVE ANNEX O
SYSTEMS MANUAL

This annex provides an example of how to implement part
of Guideline 0. It is not intended to be a comprehensive repre-
sentation or a best practice example. Practitioners applying
the Commissioning Process should carefully follow Guideline
0 and applicable commissioning technical guidelines tailored
to their specific projects.

Developing the Systems Manual encompasses gathering
all of the information related to the systems, assemblies, and
the Commissioning Process and incorporating it into a usable
information resource with indexes and cross-references. This
resource shall include the final Owner’s Project Require-
ments, Basis of Design, the final Commissioning Plan,
Commissioning Process Report, manufacturer installation
manuals, manufacturer operations and maintenance manuals,
system schematics, verified Record Drawings, and test results.
This information is edited and organized to focus upon the key
systems (roofing, walls, fire alarm, chilled water, hot water,
etc.) in the building. Coordination with operations and main-
tenance personnel in developing standard formats and divi-
sions (shops) is accomplished to simplify future Systems
Manual development.

Also included in the Systems Manual is the development
of periodic maintenance and information for insertion into a
computer maintenance management system (CMMS), includ-
ing equipment make and model information, checking
requirements, maintenance requirements, and troubleshoot-
ing items.

The Commissioning Authority shall be responsible for
verifying the development of the Systems Manual.

The entity responsible for developing the Systems
Manual shall include all items involved in the project and
capture the system and assembly data in either an electronic or
printed version. In addition, printed operations, service, main-
tenance, spare parts list, and repair manuals may be provided.
This entity (owner, contractor, design professional, other)
shall have the skills of design, construction, and operations
required to develop a cohesive Systems Manual.

The required details for a full Systems Manual are
enhanced in each of the technical Commissioning Process
Guidelines. The Systems Manual will have multiple sections
depending upon the number of systems focused upon during
the Commissioning Process. The Systems Manual will
include a detailed table of contents with a notation as to
resource storage location if not in the actual manual. The
following outline is a recommended format:
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General.
(a) Executive Summary (facility level).

This section includes an overall description of the
building and its systems, including a listing of major
capabilities and limitations imposed by the design or
building code. The description should include type of
facility, general description (number of floors, gross area,
net area, type of occupancy, etc.), and general system
descriptions. A list of contractors, subcontractors, suppli-
ers, architects, and engineers involved in the project along
with their contact information should be included in this
section.

(b) Owner’s Project Requirements (facility level).

A copy of the final Owner’s Project Requirements
for the facility is included in this section. This document
was initially developed during the Pre-Design Phase and
was updated throughout the project by the Owner,
Commissioning Authority, or design professionals.

(c) Basis of Design (facility level).

This section includes the final Basis of Design docu-
ment at a facility level. This document is written by the
design professionals during the Design Phase and is
updated by them to include any changes during the
Construction Phase.

(d) Construction Record documents and specifications
(not included in specific systems sections).

This section includes elements of the record set of
Construction Documents (including specifications) that
are not covered under specific systems—updated to
reflect the final installation.

(e) Approved submittals (not included in specific sys-
tem sections).

This section includes a copy of the approved submit-
tals (not included under specific systems) with all field
modifications and accessories clearly marked. In addi-
tion, the comments from original submittals shall be
included.

(f) Facility operating procedures for all normal, abnor-
mal, and emergency modes of operation (facility
level).

This section includes detailed operating procedures
for the facility during normal, abnormal, and emergency
modes of operation. This is not intended to be automatic
control sequences, but general operating procedures. This
would include items such as building access during vari-
ous situations (normal operation, after-hours operation,
fire alarm, civil disturbance operation, emergency power
operations, etc.).

(g) A list of recommended operational record keeping
procedures at the facility level, including sample
forms, trend logs, or others, and a rationale for
each.

This section includes direction to the operation and
maintenance personnel as to what information needs to be
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documented and kept on the operation of the facility and
why these records are important or will benefit the Owner
or operations and maintenance personnel in the future.

(h) Maintenance procedures, schedules, and recom-
mendations (facility level).

This section includes the manufacturer’s recommen-
dations for maintenance procedures and when mainte-
nance should be performed on systems not included in
specific system sections.

(i) Ongoing Optimization (facility level).

This section includes guidance for the ongoing opti-
mization of the facility. Included in the section are sched-
ules of periodic benchmarking using checklists and tests
developed for the original construction, procedures for
maintaining the Owner’s Project Requirements and Basis
of Design documents, and guidance on what to do when
the Owner’s Project Requirements are not achieved.

(j) Attachments:

Commissioning documents listing and storage loca-
tion.

[The following section is completed for each system or

assembly requiring operation and maintenance.]

2.

xxX System/Assembly.
(a) Executive Summary (xxx System/Assembly).

This section includes a description of the systems/
assemblies covered in this section, including a listing of
capabilities and limitations imposed by the design or
building code. The description should include type of
system/assembly, general description, and schematics. A
list of contractors, subcontractors, suppliers, and design
professionals involved with this system along with their
contact information should be included.

(b) Owner’s Project
Assembly level).

Requirements (xxx System/

A copy of the final Owner’s Project Requirements
dealing with this system/assembly is included in this
section. This document was initially developed during the
Pre-Design Phase and was updated throughout the project
by the Owner, Commissioning Authority, or design
professionals.

(c) Basis of Design (xxx System/Assembly level).

This section includes the final Basis of Design docu-
ment (including the design intent) as related to the
specific systems included in this section. This document
is typically written by the design professionals during the
Design Phase and is updated by them to include any
changes during the Construction Phase.

(d) Construction Record documents and specifications

(xxx System/Assembly).

This section includes the record set of Construction
Documents (including specifications) that has been
updated to reflect the final installation of the specific
system/assembly included in this section.
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() Approved submittals (xxx System/Assembly).

This section includes a copy of the approved submit-
tals for the components associated with the system/
assembly with all field modifications and accessories
clearly marked. In addition, the comments from original
submittals shall be included.

(f) Operating procedures for all normal, abnormal, and
emergency modes of operation (xxx System/
Assembly).

This section includes detailed operating procedures
for xxx systems/assemblies during normal, abnormal, and
emergency modes of operation. This is not intended to be
automatic control sequences, but general operating
procedures.

(g) A list of recommended operational record-keeping
procedures, including sample forms, trend logs, or
others, and a rationale for each (xxx System/
Assembly).

This section includes direction to the operations and
maintenance personnel as to what information needs to be
documented and kept on the operation of the systems and
why these records are important or will benefit the Owner
or operations and maintenance personnel in the future.

(h) Maintenance procedures, schedules, and recom-
mendations (xxx System/Assembly).

This section includes the manufacturer’s recommen-
dations for maintenance procedures and when mainte-
nance should be performed.

(i) Ongoing optimization (xxx System/Assembly).

This section includes guidance for the ongoing opti-
mization of the system/assembly. Included in the section
are schedules of periodic benchmarking using checklists
and tests developed for the original construction, proce-
dures for maintaining the Owner’s Project Requirements
and Basis of Design documents, and guidance on what to
do when the Owner’s Project Requirements are not
achieved.

(j) Operations and maintenance manuals (xxx System/
Assembly).

This section includes the manufacturer’s printed
operations and maintenance manuals for the specific
equipment/components provided for the xxx system/
assembly. Also included is a parts and recommended
spare parts list, a troubleshooting guide for common situ-
ations, and one-line diagrams for each applicable system.

(k) Training records (xxx System/Assembly).
This section includes information on training

provided and attendees. In addition, information on ongo-
ing training shall be provided.
(I) Commissioning Process Report for xxx System/
Assembly.
This section includes the Final Commissioning
Process Report for the xxx system/assembly, including all
test procedures, test results, and blank test forms.

(This annex is not part of this guideline. It is merely
informative and does not contain requirements necessary
for conformance to the guideline.)

INFORMATIVE ANNEX P
TRAINING MANUAL AND TRAINING NEEDS

This annex provides an example of how to implement part
of Guideline 0. It is not intended to be a comprehensive repre-
sentation or a best practice example. Practitioners applying
the Commissioning Process should carefully follow Guideline
0 and applicable commissioning technical guidelines tailored
to their specific projects.

This annex is a collection of various requirements for
training and identifies needs for the Training Manual. The
Training Manual includes the Training Plan, which is
composed of the Training Syllabus and Training Agenda that
are provided to the contractor by the Owner with help from the
CxA. The Training Manual also contains the results of train-
ing, including the Training Material and Training Evaluations
completed by the Contractor. It is an example to provide direc-
tion, in that training needs vary substantially for each
construction project or new building. The following is an
example of a Training Manual outline or syllabus for the
Training Manual with a focus on electrical and mechanical
systems.

TRAINING SYLLABUS

Overview

This syllabus describes the objectives of the various
sessions, lectures, and demonstrations that form a part of the
training program developed for the Do-It-Right Building.

Sessions

There are two main sessions on the electrical systems and
two main sessions on the mechanical systems that will provide
training to the OK Service personnel. The first session will be
conducted at the time of start-up and check-out and the second
session will be about two months later. Sessions will be a mini-
mum of two days duration for the basics in each system and be
conducted as specified below. The sessions will be conducted
at the site.

All training sessions will be visually recorded using either
videotape (VHS format) or standard compact disk (CD) in PC
format. The CD format is desired for longevity and keyword
searching. The sessions can be recorded on videotape and then
transferred to CDs.

A training agenda in the format enclosed will be provided
for each session. This will be submitted three weeks prior to
the scheduled training session. All listed owner’s representa-
tives will sign this prior to proceeding with the training.

A list of training topics that are appropriate for consider-
ation are listed in the attached Training Agenda Topics list.

The Commissioning Authority will be notified of the
scheduled training time and provided with a copy of the train-
ing material fifteen days prior to each training session. The
Commissioning Authority will review the material and share
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comments with the Owner and the design professionals. [f any
aspects do not meet the requirements of the specifications, this
will be communicated through the design professionals. The
Commissioning Authority will attend 25% or more of the
training sessions.

A receipt acknowledging completion of each item of
instruction will be secured.

The training will be evaluated based upon the criteria in
the attached evaluation form.

Electrical Systems

The training shall include:

*  General familiarization and operating procedures for the
entire electrical installation.
*  Routine maintenance procedures for equipment.
*  Specific operating and maintenance procedures for:
*  Switchboards
*  Emergency power supply system
*  Fire alarm system

Factory-trained technicians will provide operating and
maintenance instructions on the following:

Minimum Session Duration,

System/Equipment hours
Emergency power supply system X
Fire alarm system X
Lighting control systems X
Switchboards X
Medium voltage pad-mounted X

switchgear

Mechanical Systems

The training shall include:

*  General familiarization with and operating procedures
for the entire plumbing, laboratory gas, pure water, com-
pressed air, fuel, HVAC&R, and fire protection systems
installation.

*  Routine maintenance procedures for equipment.

*  Specific operating and maintenance procedures for:

*  Hot water system consisting of boilers, pumps, con-
trols, and hydronic specialties.
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*  Chilled water systems consisting of chillers, cool-
ing towers, pumps, controls, and hydronic special-
ties.

*  Automatic temperature control system consisting of
all associated hardware, software, and program
logic; this is to be arranged by systems.

* Laboratory air-side control system consisting of
supply, hood, and general exhaust valves, reheat
coils, and room control panel.

* Clean agent fire suppression systems, including
emergency procedures, abort functions, and safety
requirements.

+  Laboratory hood exhaust air system.

Factory-trained technicians will give instruction on the
following specialty systems and equipment:

Minimum Session Duration,

System/Equipment hours
Variable speed drives X
Chillers X
Automatic temperature con- X
trols
Water treatment systems X
Laboratory control systems X
DDC System

There will be two formal training sessions on the DDC
system. Each of the sessions will be conducted by factory-
trained personnel for a minimum duration of xx 8-hour days.
Materials and training will be provided for up to xx operators
per session (selected by the Owner).

There will be a separate training course provided on the
DDC system for supervisory personnel. This training will
briefly cover the material of the operator training session but
will be focused on the more advanced features of the system
with emphasis on the energy conservation strategies and
reporting capabilities of the system and how to implement
them. The training session will be conducted by factory-
trained personnel for a minimum duration of xx 8-hour days,
for a total of xx training hours. Materials and training will be
provided for up to xx persons selected by the Owner.
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TRAINING AGENDA

Project: | Do-It-Right—Wonderful Sky Building

Training Material: turer’s Documentation, Field Equipment (for demonstrations)

Systems Manual; Evaluation Forms; Record Forms; Specification Sections, Miscellaneous Manufac-

SECTION 1. AUDIENCE AND GENERAL SCOPE

Intended audience type: M O&M Staff, M Supervisory Personnel
M Laboratory Users 4}
General scope of training: O A. Overview M B. Intermediate M C. Detailed
SECTION 2. INSTRUCTORS
ID Instructor (Factory Trained) Company
1)
2)
3)
4)
5)
SECTION 3. AGENDA
SESSION A — ELECTRICAL AND FIRE PROTECTION SYSTEMS
Duration Instructor
Lectures/Demonstrations Dates Location (hr x freq¥) ID(s)
Al Emergency power supply system 8 x2
A2  Fire alarm system 8x2
A3 Lighting control 4x2
A4  Switchboards 4x2
A5 Medium voltage pad-mounted switchgear 4x2
A6 O&M procedures for clean agent fire suppression systems, 4x2
including emergency procedures, abort functions, and safety
requirements
Total duration of training (h) > 64
SESSION B — MECHANICAL AND PLUMBING SYSTEMS
Duration Instructor
Lectures/Demonstrations Dates Location (hr x freq¥*) ID(s)
B1 Variable speed drives 4x2
B2 Chillers 4x2
B3 General familiarization and operating procedures for plumb- 3x2
ing equipment
B4 Water treatment systems 2x2
Total duration of training (h) > 26
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SESSION C — CONTROL SYSTEM

Duration Instructor
Lectures/Demonstrations Dates Location (hr x freq) ID(s)

C1 Laboratory control systems 8 x 2%
C2 Automatic temperature controls 10 x 2%
C3 DDC system operations (for up to xx operators) 32 x 2%
C4 DDC system emphasis on advanced features of system, energy 16 x 1

conservation strategies, and reporting capabilities and how to

implement them (for up to xx supervisors)

Total duration of training (h) > 116

* Frequency is 2 formal training sessions as per spec. sections 15900, pg. 16, Part 2.1, and 16800, pg. 5, Part 7.3. The first session shall be
conducted at the time of start-up and check-out and the second session shall be approximately 2 months later.

SECTION 4. APPROVALS

This Training Program has been approved by the following individuals, subject to any additions and clarifications noted.
(This is not an approval of training completion.)

Do-It-Right, Inc. Representative Date

Commissioning Authority Date
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TRAINING AGENDA TOPICS
(Suggested General Topics to Be Included)

Requested by Desired
D-I-R, Inc. Duration
Suggested List of Subjects ) (h)
1. [ Overview and description of the purposes of the system
2. | System troubleshooting: description of diagnostic step-by-step procedures for determining the
source of problems on the system level; review technical service manual in detail
3. [ Component maintenance: instruction of required procedures for weekly, monthly, and annual
preventive checks and timely repairs to preserve system integrity
4. | Component troubleshooting: description of diagnostic procedures for determining the source of
problems on the component level
Review of control drawings and schematics (have copies for attendees)
6. | Startup, loading, normal operation, unloading, shutdown, unoccupied operation, seasonal
changeover, etc., as applicable
Integral controls (packaged): programming, troubleshooting, alarms, manual operation
Building automation system (BAS) controls: programming, troubleshooting, alarms, manual
operation, interface with integral controls
9. | Interactions with other systems, operation during power outage and fire
10. | Relevant health and safety issues and concerns and special safety features
11. | Energy-conserving operation and strategies
12. | Any special issues to maintain warranty
13. [ Common troubleshooting issues and methods, control system warnings and error messages,
including using the control system for diagnostics
14. | Special requirements of tenants for this equipment’s function
15. [ Service, maintenance, and preventive maintenance (sources, spare parts inventory, special tools,
etc.)
16. | Question and Answer Period
Total hours requested
Total hours required by specifications
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Training Evaluation

Session:

Date:

Location:

Purpose: This form is used to evaluate each training session. Based upon this evaluation, later sessions can be improved. This form will be

completed by the Commissioning Authority and one D-I-R employee in the training session after each session.

Every attendee fills out one copy of this form. Mark questions that are not applicable with N/A.

How were the objectives of this training session met?
Do you know where the components/systems are located?
Do you know what area the components/systems are serving?

Do you understand the various types and purpose of these components/systems?

nok WD =

Do you understand/know how to systematically troubleshoot common problems with
these components/systems?

Do you know how the components/systems operate under all normal modes?

How well do you understand the importance of meeting the design intent for the systems
covered?

8. Are you able to efficiently find the relevant information in the Systems Manual to oper-
ate and maintain the systems/components you were trained for in this session?

9. Do you know how to perform the needed maintenance on the equipment and/or do you
know to get the information you need?

10. Do you know how to get updated technical service information for the components/sys-
tems?

Explain why any questions got very low or very high ratings from you:

What topics would you desire to be covered that were absent from this training session?

You may provide other comments concerning anything about this training session (e.g., information prior to training, content):

ASHRAE Guideline 0-2005
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1 =very well to 5 = not at all

N/A
N/A
N/A
N/A
N/A

N/A
N/A

N/A

N/A

N/A
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POLICY STATEMENT DEFINING ASHRAE’S CONCERN
FOR THE ENVIRONMENTAL IMPACT OF ITS ACTIVITIES

ASHRAE is concerned with the impact of its members’ activities on both the indoor and outdoor environment. ASHRAE'’s
members will strive to minimize any possible deleterious effect on the indoor and outdoor environment of the systems and
components in their responsibility while maximizing the beneficial effects these systems provide, consistent with accepted
standards and the practical state of the art.

ASHRAE’s short-range goal is to ensure that the systems and components within its scope do not impact the indoor and
outdoor environment to a greater extent than specified by the standards and guidelines as established by itself and other
responsible bodies.

As an ongoing goal, ASHRAE will, through its Standards Committee and extensive technical committee structure,
continue to generate up-to-date standards and guidelines where appropriate and adopt, recommend, and promote those new
and revised standards developed by other responsible organizations.

Through its Handbook, appropriate chapters will contain up-to-date standards and design considerations as the material is
systematically revised.

ASHRAE will take the lead with respect to dissemination of environmental information of its primary interest and will seek
out and disseminate information from other responsible organizations that is pertinent, as guides to updating standards and
guidelines.

The effects of the design and selection of equipment and systems will be considered within the scope of the system’s
intended use and expected misuse. The disposal of hazardous materials, if any, will also be considered.

ASHRAE’s primary concern for environmental impact will be at the site where equipment within ASHRAE’s scope
operates. However, energy source selection and the possible environmental impact due to the energy source and energy
transportation will be considered where possible. Recommendations concerning energy source selection should be made by
its members.
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SECTION 024119 - SELECTIVE DEMOLITION

PART 1 - GENERAL

1.1 SUMMARY

A.  Section Includes:

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

B.  Related Requirements:

1. Section 011000 "Summary" for restrictions on use of the premises, Owner-occupancy
requirements, and phasing requirements.

2. Section 015639 "Temporary Tree and Plant Protection" for temporary protection of
existing trees and plants that are affected by selective demolition.

3. Section 017300 "Execution" for cutting and patching procedures.

4. Section 070150.19 “Preparation for Reroofing” for impacted areas of the roofing
membrane.

1.2 DEFINITIONS

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

B.  Remove and Salvage: Detach items from existing construction, in a manner to prevent damage,
and store.

C.  Remove and Reinstall: Detach items from existing construction, in a manner to prevent damage,
prepare for reuse, and reinstall where indicated.

D.  Existing to Remain: Leave existing items that are not to be removed and that are not otherwise
indicated to be salvaged or reinstalled.

E. Dismantle: To remove by disassembling or detaching an item from a surface, using gentle
methods and equipment to prevent damage to the item and surfaces; disposing of items unless
indicated to be salvaged or reinstalled.

1.3 MATERIALS OWNERSHIP

A.  Unless otherwise indicated, demolition waste becomes property of Contractor.

SELECTIVE DEMOLITION 024119 - 1
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1.4

A.

1.5

1.6

1.7

PREINSTALLATION MEETINGS
Predemolition Conference: Conduct conference at Vose Elementary School

L. Inspect and discuss condition of construction to be selectively demolished.

2. Review structural load limitations of existing structure.

3. Review and finalize selective demolition schedule and verify availability of materials,
demolition personnel, equipment, and facilities needed to make progress and avoid
delays.

4. Review requirements of work performed by other trades that rely on substrates exposed
by selective demolition operations.

5. Review areas where existing construction is to remain and requires protection.

INFORMATIONAL SUBMITTALS

Engineering Survey: Submit engineering survey of condition of building.

Proposed Protection Measures: Submit report, including Drawings, that indicates the measures

proposed for protecting individuals and property, for environmental protection, for dust control

and, for noise control. Indicate proposed locations and construction of barriers.

Schedule of Selective Demolition Activities: Indicate the following:

L. 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.

Predemolition Photographs or Video: Show existing conditions of adjoining construction,

including finish surfaces, that might be misconstrued as damage caused by salvage and

demolition operations. Warranties: Documentation indicating that existing warranties are still in

effect after completion of selective demolition.

CLOSEOUT SUBMITTALS

Inventory: Submit a list of items that have been removed and salvaged.

FIELD CONDITIONS

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

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

SELECTIVE DEMOLITION 024119 -2
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1. Before selective demolition, Owner will remove the following items:

a. Classrooms, library, and computer lab will be emptied of all loose furnishings,
furniture, and equipment prior to Contractor mobilization.

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.

1.8 WARRANTY

A.  Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or damaged
during selective demolition, by methods and with materials and using approved contractors so
as not to void existing warranties. Notify warrantor before proceeding. Existing warranties
include the following:
1. TPO Roofing Membrane

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.

1.9 COORDINATION

A.  Arrange selective demolition schedule so as not to interfere with Owner's operations.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS
A.  Regulatory Requirements: Comply with governing EPA notification regulations before
beginning selective demolition. Comply with hauling and disposal regulations of authorities

having jurisdiction.

B.  Standards: Comply with ANSI/ASSP A10.6 and NFPA 241.

SELECTIVE DEMOLITION 024119-3
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PART 3 - EXECUTION

3.1

32

33

EXAMINATION

Verify that utilities have been disconnected and capped before starting selective demolition
operations.

Review Project Record Documents of existing construction or other existing condition and
hazardous material information provided by Owner. Owner does not guarantee that existing
conditions are same as those indicated in Project Record Documents.

Perform an engineering survey of condition of building to determine whether removing any
element might result in structural deficiency or unplanned collapse of any portion of structure or
adjacent structures during selective building demolition operations.

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

Steel Tendons: Locate tensioned steel tendons and include recommendations for de-tensioning.

Verify that hazardous materials have been remediated before proceeding with building
demolition operations.

PREPARATION

Refrigerant: Before starting demolition, remove refrigerant from mechanical equipment
according to 40 CFR 82 and regulations of authorities having jurisdiction.

UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS

Existing Services/Systems to Remain: Maintain services/systems indicated to remain and
protect them against damage.

Existing Services/Systems to Be Removed, Relocated, or Abandoned: Locate, identify,
disconnect, and seal or cap off utility services and mechanical/electrical systems serving areas
to be selectively demolished.

1. Arrange to shut off utilities with utility companies.

2. If services/systems are required to be removed, relocated, or abandoned, provide
temporary services/systems that bypass area of selective demolition and that maintain
continuity of services/systems to other parts of building.

3. Disconnect, demolish, and remove fire-suppression systems, plumbing, and HVAC
systems, equipment, and components indicated on Drawings to be removed.

SELECTIVE DEMOLITION 024119-4
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a. Piping to Be Removed: Remove portion of piping indicated to be removed and cap

34

3.5

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 and leave in place.

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 and leave in place.

PROTECTION

Temporary Protection: 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. Cover and protect furniture, furnishings, and equipment that have not been removed.

Temporary Shoring: Design, provide, and maintain shoring, bracing, and structural supports as
required to preserve stability and prevent movement, settlement, or collapse of construction and
finishes to remain, and to prevent unexpected or uncontrolled movement or collapse of
construction being demolished.

1. Strengthen or add new supports when required during progress of selective demolition.

Remove temporary barricades and protections where hazards no longer exist.

SELECTIVE DEMOLITION, GENERAL

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:

SELECTIVE DEMOLITION 024119 -5
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1. Proceed with selective demolition systematically, from higher to lower level. Complete

selective demolition operations above each floor or tier before disturbing supporting
members on the next lower level.

2. Neatly cut openings and holes plumb, square, and true to dimensions required. Use
cutting methods least likely to damage construction to remain or adjoining construction.
Use hand tools or small power tools designed for sawing or grinding, not hammering and
chopping. Temporarily cover openings to remain.

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

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

5. Maintain fire watch during and for at least 2 hours after flame-cutting operations.

6. Maintain adequate ventilation when using cutting torches.

7. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and
promptly dispose of off-site.

8. Remove structural framing members and lower to ground by method suitable to avoid
free fall and to prevent ground impact or dust generation.

9. Locate selective demolition equipment and remove debris and materials so as not to
impose excessive loads on supporting walls, floors, or framing.

10. Dispose of demolished items and materials promptly. Comply with requirements in
Section 017419 "Construction Waste Management and Disposal."

B.  Site Access and Temporary Controls: Conduct selective demolition and debris-removal

operations to ensure minimum interference with roads, streets, walks, walkways, and other
adjacent occupied and used facilities.

C. Removed and Salvaged Items:

kW=

Clean salvaged items.

Pack or crate items after cleaning. Identify contents of containers.
Store items in a secure area until delivery to Owner.

Transport items to Owner's storage area as designated by Owner.
Protect items from damage during transport and storage.

D. Removed and Reinstalled Items:

el NS

Clean and repair items to functional condition adequate for intended reuse.

Pack or crate items after cleaning and repairing. Identify contents of containers.

Protect items from damage during transport and storage.

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.
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3.6

A.

3.7

3.8

SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS

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

Concrete Slabs-on-Grade: Saw-cut perimeter of area to be demolished, and then break up and
remove.

Roofing: Remove no more existing roofing than what can be covered in one day by new roofing
and so that building interior remains watertight and weathertight. New roofing materials to
match roofing materials on existing building.

DISPOSAL OF DEMOLISHED MATERIALS

Remove demolition waste materials from Project site and dispose of them in an EPA-approved
construction and demolition waste landfill acceptable to authorities having jurisdiction.

1. Do not allow demolished materials to accumulate on-site.

2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces
and areas.

3. Remove debris from elevated portions of building by chute, hoist, or other device that
will convey debris to grade level in a controlled descent.

4. Comply with requirements specified in Section 017419 "Construction Waste
Management and Disposal."

Burning: Do not burn demolished materials.

CLEANING

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 024119
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SECTION 033000 - CAST-IN-PLACE CONCRETE

11

A.

1.2

1.3

14

RELATED DOCUMENTS

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

SUMMARY

Section Includes:

1. Cast-in-place concrete, including concrete materials, mixture design, placement
procedures, and finishes.

Related Requirements:

1. Division 32 for concrete pavement and walks.

2. Section 072600 “Vapor Retarders”

DEFINITIONS

Cementitious Materials: Portland cement alone or in combination with one or more of the
following: blended hydraulic cement, fly ash, slag cement, other pozzolans, and silica fume;
materials subject to compliance with requirements.

Water/Cement Ratio (w/cm): The ratio by weight of water to cementitious materials.

PREINSTALLATION MEETINGS
Preinstallation Conference: Conduct conference at Project site.

1. Require representatives of each entity directly concerned with cast-in-place concrete to
attend, including the following:

Contractor's superintendent.

Independent testing agency responsible for concrete design mixtures.
Ready-mix concrete manufacturer.

Concrete Subcontractor.

Special concrete finish Subcontractor.

®Poo0ow

2. Review the following:

CAST-IN-PLACE CONCRETE 033000 - 1
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a. Special inspection and testing and inspecting agency procedures for field quality

control.

Construction joints, control joints, isolation joints, and joint-filler strips.
Semirigid joint fillers.

Vapor-retarder installation.

Anchor rod and anchorage device installation tolerances.

Cold and hot weather concreting procedures.

Concrete finishes and finishing.

Curing procedures.

Forms and form-removal limitations.

Shoring and reshoring procedures.

Methods for achieving specified floor and slab flatness and levelness.
Floor and slab flatness and levelness measurements.

Concrete repair procedures.

Concrete protection.

Initial curing and field curing of field test cylinders (ASTM C31/C31M.)
Protection of field cured field test cylinders.

TOS3ITARTTSQeo0T

15 ACTION SUBMITTALS
A.  Product Data: For each of the following.

Portland cement.
Fly ash.
Aggregates.
Admixtures:

ropbdE

a. Include limitations of use, including restrictions on cementitious materials,
supplementary cementitious materials, air entrainment, aggregates, temperature at
time of concrete placement, relative humidity at time of concrete placement, curing
conditions, and use of other admixtures.

Color pigments.

Fiber reinforcement.
Vapor retarders.

Floor and slab treatments.
Liquid floor treatments.
0.  Curing materials.

RO ~NoO

a. Include documentation from color pigment manufacturer, indicating that proposed
methods of curing are recommended by color pigment manufacturer.

11.  Joint fillers.
12.  Repair materials.

B.  Design Mixtures: For each concrete mixture, include the following:

CAST-IN-PLACE CONCRETE 033000 - 2
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1.6

Mixture identification.

Minimum 28-day compressive strength.

Durability exposure class.

Maximum w/cm.

Calculated equilibrium unit weight

Slump limit.

Air content.

Nominal maximum aggregate size.

Synthetic micro-fiber content.

0. Indicate amounts of mixing water to be withheld for later addition at Project site if
permitted.

11.  Intended placement method.

12.  Submit alternate design mixtures when characteristics of materials, Project conditions,

weather, test results, or other circumstances warrant adjustments.

BoOoo~Noa~wNE

Shop Drawings:

1. Construction Joint Layout: Indicate proposed construction joints required to construct the
structure.

a. Location of construction joints is subject to approval of the Architect.
Samples: For vapor retarder.

Concrete Schedule: For each location of each Class of concrete indicated in "Concrete
Mixtures" Article, including the following:

Concrete Class designation.

Location within Project.

Exposure Class designation.

Formed Surface Finish designation and final finish.
Final finish for floors.

Curing process.

Floor treatment if any.

NookrwdpE

INFORMATIONAL SUBMITTALS

Qualification Data: For the following:

1. Installer: Include copies of applicable ACI certificates.

2. Ready-mixed concrete manufacturer.

3. Testing agency: Include copies of applicable ACI certificates.

Material Certificates: For each of the following, signed by manufacturers:

1. Cementitious materials.
2. Admixtures.
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1.7

Curing compounds.

Floor and slab treatments.
Bonding agents.
Adhesives.

Vapor retarders.
Semirigid joint filler.
Joint-filler strips.

0. Repair materials.

RO ~N O R~W

Material Test Reports: For the following, from a qualified testing agency:

Portland cement.
Fly ash.
Aggregates.
Admixtures:

roONME

a. Permeability-Reducing Admixture: Include independent test reports, indicating
compliance with specified requirements, including dosage rate used in test.

Floor surface flatness and levelness measurements report, indicating compliance with specified
tolerances.

Research Reports:

1. For concrete admixtures in accordance with ICC's Acceptance Criteria AC198.
2. For sheet vapor retarder/termite barrier, showing compliance with ICC AC380.

Preconstruction Test Reports: For each mix design.
Field quality-control reports.

Minutes of preinstallation conference.

QUALITY ASSURANCE

Installer Qualifications: A qualified installer who employs Project personnel qualified as an
ACI-certified Flatwork Technician and Finisher and a supervisor who is a certified ACI
Flatwork Concrete Finisher/Technician or an ACI Concrete Flatwork Technician.

1. Post-Installed Concrete Anchors Installers: ACl-certified Adhesive Anchor Installer.
Ready-Mixed Concrete Manufacturer Qualifications: A firm experienced in manufacturing
ready-mixed concrete products and that complies with ASTM C94/C94M requirements for

production facilities and equipment.

1. Manufacturer certified in accordance with NRMCA's "Certification of Ready Mixed
Concrete Production Facilities."
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C. Laboratory Testing Agency Qualifications: A testing agency qualified in accordance with

ASTM C1077 and ASTM E329 for testing indicated and employing an AClI-certified Concrete
Quality Control Technical Manager.

1. Personnel performing laboratory tests shall be an ACI-certified Concrete Strength Testing
Technician and Concrete Laboratory Testing Technician, Grade I. Testing agency
laboratory supervisor shall be an AClI-certified Concrete Laboratory Testing Technician,

Grade II.

D.  Field Quality Control Testing Agency Qualifications: An independent agency, acceptable to
authorities having jurisdiction, qualified in accordance with ASTM C1077 and ASTM E329 for
testing indicated.

1. Personnel conducting field tests shall be qualified as an ACI Concrete Field Testing
Technician, Grade 1, in accordance with ACI CPP 610.1 or an equivalent certification
program.

1.8 PRECONSTRUCTION TESTING

A.  Preconstruction Testing Service: Engage a qualified testing agency to perform preconstruction
testing on each concrete mixture.

1. Include the following information in each test report:

a. Admixture dosage rates.
b. Slump.
C. Air content.
d. Seven-day compressive strength.
e. 28-day compressive strength.
1.9 DELIVERY, STORAGE, AND HANDLING
A.  Comply with ASTM C94/C94M and ACI 301 (ACI 301M).
1.10 FIELD CONDITIONS

A.  Cold-Weather Placement: Comply with ACI 301 (ACI 301M) and ACI 306.1 and as follows.

1. Protect concrete work from physical damage or reduced strength that could be caused by
frost, freezing actions, or low temperatures.

2. When average high and low temperature is expected to fall below 40 deg F (4.4 deg C)
for three successive days, maintain delivered concrete mixture temperature within the
temperature range required by ACI 301 (ACI 301M).

3. Do not use frozen materials or materials containing ice or snow.
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4. Do not place concrete in contact with surfaces less than 35 deg F (1.7 deg C), other than
reinforcing steel.

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

Hot-Weather Placement: Comply with ACI 301 (ACI 301M) and ACI 305.1 (ACI 305.1M), and
as follows:

1. Maintain concrete temperature at time of discharge to not exceed 95 deg F (35 deg C).
2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. Keep
subgrade uniformly moist without standing water, soft spots, or dry areas.

WARRANTY

Manufacturer's Warranty: Manufacturer agrees to furnish replacement sheet vapor
retarder/termite barrier material and accessories for sheet vapor retarder/ termite barrier and
accessories that do not comply with requirements or that fail to resist penetration by termites

within specified warranty period.

1. Warranty Period: 10 years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 CONCRETE, GENERAL

A.  ACI Publications: Comply with the following unless modified by requirements in the Contract
Documents:

1. ACI 301 (ACI 301M).
2.2 FORM-FACING MATERIALS

A.  Smooth-Formed Finished Concrete: Form-facing panels that provide continuous, true, and
smooth concrete surfaces. Furnish in largest practicable sizes to minimize number of joints.
1. Plywood, metal, or other approved panel materials.

B.  Form Liners: Units of face design, texture, arrangement, and configuration to match those used
for precast concrete sandwich panels on existing school. Use with manufacturer’s recommended
form-release agent that does not bond with, stain, or adversely affect cast-in-place concrete
surfaces and does not impair subsequent surface or joint treatments of cast-in-place concrete.
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1. Form liners basis of design: Fitzgerald GrayLastic Pattern 16927 Grape Stake and Pattern
16938 Random Plank.
2. Form liner must match existing school fagade.

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

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

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

1. Formulate form-release agent with rust inhibitor for steel form-facing materials.

Form Ties: Factory-fabricated, removable or snap-off glass-fiber-reinforced plastic or metal
form ties designed to resist lateral pressure of fresh concrete on forms and to prevent spalling of
concrete on removal.

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

2. Furnish ties that, when removed, leave holes no larger than 1 inch (25 mm) in diameter in
concrete surface.

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

STEEL REINFORCEMENT

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

Low-Alloy-Steel Reinforcing Bars: ASTM A 706/A 706M, deformed.

Plain-Steel Welded-Wire Reinforcement: ASTM A 1064/A 1064M, plain, fabricated from as-
drawn steel wire into flat sheets.

REINFORCEMENT ACCESSORIES

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

Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening
reinforcing bars and welded-wire reinforcement in place. Manufacture bar supports from steel
wire, plastic, or precast concrete according to CRSI's "Manual of Standard Practice," of greater
compressive strength than concrete and as follows:
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1. For concrete surfaces exposed to view, where legs of wire bar supports contact forms, use
CRSI Class 1 plastic-protected steel wire or CRSI Class 2 stainless-steel bar supports.

25 CONCRETE MATERIALS
A. Source Limitations:

1. Obtain each type or class of cementitious material of the same brand from the same
manufacturer's plant.

2. Obtain aggregate from single source.

3. Obtain each type of admixture from single source from single manufacturer.

B. Cementitious Materials:

1. Portland Cement; ASTM C150/C150M, Type | or Type Il
2. Fly Ash: ASTM C618, Class C or F.

C.  Normal-Weight Aggregates: ASTM C33/C33M, coarse aggregate or better, graded. Provide
aggregates from a single source.

1. Alkali-Silica Reaction: Comply with one of the following:

a. Expansion Result of Aggregate: Not more than 0.04 percent at one-year when
tested in accordance with ASTM C1293.

b. Expansion Results of Aggregate and Cementitious Materials in Combination: Not
more than 0.10 percent at an age of 16 days when tested in accordance with
ASTM C1567.

C. Alkali Content in Concrete: Not more than 4 Ib./cu. yd. (2.37 kg/cu. m) for
moderately reactive aggregate or 3 Ib./cu. yd. (1.78 kg/cu. m) for highly reactive
aggregate, when tested in accordance with ASTM C1293 and categorized in
accordance with ASTM C1778, based on alkali content being calculated in
accordance with ACI 301 (ACI 301M).

2. Maximum Coarse-Aggregate Size: 1-inch or 1-1/2 inches (38 mm) nominal.
3. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement.

D.  Air-Entraining Admixture: ASTM C260/C260M.

E.  Chemical Admixtures: Certified by manufacturer to be compatible with other admixtures that
do not contribute water-soluble chloride ions exceeding those permitted in hardened concrete.
Do not use calcium chloride or admixtures containing calcium chloride.

1. Water-Reducing Admixture: ASTM C494/C494M, Type A.

2. Retarding Admixture: ASTM C494/C494M, Type B.

3. Water-Reducing and -Retarding Admixture: ASTM C494/C494M, Type D.

4. High-Range, Water-Reducing Admixture: ASTM C494/C494M, Type F.

5. High-Range, Water-Reducing and -Retarding Admixture: ASTM C494/C494M, Type G.
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2.7

6. Plasticizing and Retarding Admixture: ASTM C1017/C1017M, Type II.

7. Set-Accelerating Corrosion-Inhibiting Admixture: Commercially formulated, anodic
inhibitor or mixed cathodic and anodic inhibitor; capable of forming a protective barrier
and minimizing chloride reactions with steel reinforcement in concrete and complying
with ASTM C494/C494M, Type C.

8. Non-Set-Accelerating Corrosion-Inhibiting Admixture: Commercially formulated, non-
set-accelerating, anodic inhibitor or mixed cathodic and anodic inhibitor; capable of
forming a protective barrier and minimizing chloride reactions with steel reinforcement
in concrete.

Water and Water Used to Make Ice: ASTM C94/C94M, potable

CURING MATERIALS

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

Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing
approximately 9 o0z./sqg. yd. (305 g/sg. m) when dry.

Moisture-Retaining Cover: ASTM C171, polyethylene film burlap-polyethylene sheet.
1. Color:
a. Ambient Temperature Below 50 deg F (10 deg C): Black.
b. Ambient Temperature between 50 deg F (10 deg C) and 85 deg F (29 deg C): Any
C. X)*Obri.ent Temperature Above 85 deg F (29 deg C): White.
Water: Potable or complying with ASTM C1602/C1602M.
Clear, Waterborne, Membrane-Forming, Curing and Sealing Compound: ASTM C1315,
Type 1, Class A.
RELATED MATERIALS
Expansion- and Isolation-Joint-Filler Strips: ASTM D1751, asphalt-saturated cellulosic fiber

Semirigid Joint Filler: Two-component, semirigid, 100 percent solids, aromatic polyurea with a
Type A shore durometer hardness range of 90 to 95 in accordance with ASTM D2240.

Bonding Agent: ASTM C1059/C1059M, Type I, nonredispersible, acrylic emulsion or styrene
butadiene.
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D. Epoxy Bonding Adhesive: ASTM C881, two-component epoxy resin, capable of humid curing

and bonding to damp surfaces, of class suitable for application temperature and of grade to suit
requirements, and as follows:

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

E.  Floor Slab Protective Covering: Eight-feet- (2438-mm-) wide cellulose fabric.

F. Exterior expansion joints adjacent to vertical surfaces
1. Approved Product (or equal): Polyblend Sanded Grout, color to match concrete

2.8 REPAIR MATERIALS

A.  Repair Underlayment: Cement-based, polymer-modified, self-leveling product that can be
applied in thicknesses from 1/8 inch (3 mm) and that can be feathered at edges to match
adjacent floor elevations.

1. Cement Binder: ASTM C150/C150M portland cement or hydraulic or blended hydraulic
cement, as defined in ASTM C2109.

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

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

4, Compressive Strength: Not less than 5,000 psi (34.5 MPa) at 28 days when tested in
accordance with ASTM C109/C109M.

B.  Repair Overlayment: Cement-based, polymer-modified, self-leveling product that can be
applied in thicknesses from 1/4 inch (6 mm) and that can be filled in over a scarified surface to
match adjacent floor elevations.

1. Cement Binder: ASTM C150/C150M portland cement or hydraulic or blended hydraulic
cement, as defined in ASTM C2109.

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

3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch (3.2 to 6 mm) or coarse sand as
recommended by topping manufacturer.

4. Compressive Strength: Not less than 5000 psi (34.5 MPa) at 28 days when tested in
accordance with ASTM C109/C109M.

2.9 CONCRETE MIXTURES, GENERAL

A.  Prepare design mixtures for each type and strength of concrete, proportioned on the basis of

laboratory trial mixture or field test data, or both, in accordance with ACI 301 (ACI 301M).
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1. Use a qualified testing agency for preparing and reporting proposed mixture designs,
based on laboratory trial mixtures.

B. Cementitious Materials: Limit percentage, by weight, of cementitious materials other than
portland cement in concrete as follows:

1. Fly Ash or Other Pozzolans: 25 percent by mass.

C.  Admixtures: Use admixtures in accordance with manufacturer's written instructions.

1. Use water-reducing, high-range water-reducing, or plasticizing admixture in concrete, as

required, for placement and workability.
2.10 CONCRETE MIXTURES
A.  Class A: Normal-weight concrete used for footings and foundation walls

1. Exposure Class: ACI 318 (ACI 318M) F1

2. Minimum Compressive Strength: 4500 psi (31 MPa) at 28 days.

3. Maximum w/cm: 0.45

4. Slump Limit: 8 inches (200 mm), plus or minus 1 inch (25 mm) for concrete with verified
slump of 2 to 4 inches (50 to 100 mm) before adding high-range water-reducing
admixture or plasticizing admixture at Project site

5. Air Content:

a. Exposure Class F1: 4.5 percent, plus or minus 1.5 percent, at point of delivery for
concrete containing 1-inch (25-mm) or 1-1/2-inch (38-mm) nominal maximum
aggregate size

6. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight
of cement.

B.  Class B: Normal-weight concrete used for interior slabs-on-ground.

1. Exposure Class: ACI 318 (ACI 318M) FO

2. Minimum Compressive Strength: 4000 psi (27.6 MPa) at 28 days.

3. Maximum w/cm: 0.50

4, Minimum Cementitious Materials Content: Comply with ACI 30. 470 Ib/cu. yd. (279
kg/cu. m)] for 1 1/2-inch maximum aggregate. 520 Ib/cu. yd. (309 kg/cu. m) for 1-inch
aggregate.

5. Slump Limit: 8 inches (200 mm), plus or minus 1 inch (25 mm) for concrete with verified
slump of 2 to 4 inches (50 to 100 mm) before adding high-range water-reducing
admixture or plasticizing admixture at Project site.

6. Air Content:

a. Do not use an air-entraining admixture or allow total air content to exceed 3
percent for concrete used in trowel-finished floors.
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7. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight
of cement.

Class C: Normal-weight concrete used for exterior slabs-on-ground.

1. Exposure Class: ACI 318 (ACI 318M) F2

2. Minimum Compressive Strength: 4500 psi (31 MPa) at 28 days.

3. Maximum w/cm: 0.45

4. Slump Limit: 8 inches (200 mm), plus or minus 1 inch (25 mm) for concrete with verified
slump of 2 to 4 inches (50 to 100 mm) before adding high-range water-reducing
admixture or plasticizing admixture at Project site

5. Air Content:

a. Exposure Class F2: 6.0 percent, plus or minus 1.5 percent, at point of delivery for
concrete containing 1-inch (25-mm) nominal maximum aggregate size. 5.5
percent, plus or minus 1.5 percent, at point of delivery for concrete containing 1-
1/2-inch (38-mm) nominal maximum aggregate size

6. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight
of cement.
CONCRETE MIXING

Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete in accordance with
ASTM C94/C94M and furnish batch ticket information.

PART 3 - EXECUTION

31 EXAMINATION
A.  Verification of Conditions:

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

2. Do not proceed until unsatisfactory conditions have been corrected.

3.2 PREPARATION
A.  Provide reasonable auxiliary services to accommodate field testing and inspections, acceptable
to testing agency, including the following:

1. Access to the Work.

2. Incidental labor and facilities necessary to facilitate tests and inspections.
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3. Secure facilities for storage, initial curing, and field curing of test samples, including

continuous electrical power.

4. Security and protection for samples and for testing and inspection equipment at Project
site.
3.3 INSTALLATION OF EMBEDDED ITEMS

A.  Place and secure anchorage devices and other embedded items required for adjoining Work that
is attached to or supported by cast-in-place concrete.

1. Use setting drawings, templates, diagrams, instructions, and directions furnished with
items to be embedded.

2. Install anchor rods, accurately located, to elevations required and complying with
tolerances in Section 7.5 of ANSI/AISC 303.

3. Install reglets to receive waterproofing and to receive through-wall flashings in outer face
of concrete frame at exterior walls, where flashing is shown at lintels, shelf angles, and
other conditions.

3.4 JOINTS

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

B.  Construction Joints: Coordinate with floor slab pattern and concrete placement sequence.

1.

2.

w

Install so strength and appearance of concrete are not impaired, at locations indicated on
Drawings or as approved by Architect.
Place joints perpendicular to main reinforcement.

a. Continue reinforcement across construction joints unless otherwise indicated.

Form keyed joints as indicated. Embed keys at least 1-1/2 inches (38 mm) into concrete.
Space vertical joints in walls as indicated on Drawings. Unless otherwise indicated on
Drawings, locate vertical joints beside piers integral with walls, near corners, and in
concealed locations where possible.

Use a bonding agent at locations where fresh concrete is placed against hardened or
partially hardened concrete surfaces.

C.  Control Joints in Slabs-on-Ground: Form weakened-plane control joints, sectioning concrete
into areas as indicated. Construct control joints for a depth equal to at least one-fourth of
concrete thickness as follows:

1. Sawed Joints: Form control joints with power saws equipped with shatterproof abrasive
or diamond-rimmed blades. Cut 1/8-inch- (3.2-mm-) wide joints into concrete when
cutting action does not tear, abrade, or otherwise damage surface and before concrete
develops random cracks.
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D. Isolation Joints in Slabs-on-Ground: After removing formwork, install joint-filler strips at slab

junctions with vertical surfaces, such as column pedestals, foundation walls, grade beams, and
other locations, as indicated.

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

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

E. Doweled Joints:

1. Install dowel bars and support assemblies at joints where indicated on Drawings.
2. Lubricate or asphalt coat one-half of dowel bar length to prevent concrete bonding to one
side of joint.

F. Dowel Plates: Install dowel plates at joints where indicated on Drawings.

3.5 CONCRETE PLACEMENT

A. Before placing concrete, verify that installation of formwork, reinforcement, embedded items,
and vapor retarder is complete and that required inspections are completed.

1. Immediately prior to concrete placement, inspect vapor retarder for damage and deficient
installation, and repair defective areas.

2. Provide continuous inspection of vapor retarder during concrete placement and make
necessary repairs to damaged areas as Work progresses.

B.  Notify Architect and testing and inspection agencies 24 hours prior to commencement of
concrete placement.

C.  Before test sampling and placing concrete, water may be added at Project site, subject to
limitations of ACI 301 (ACI 301M), but not to exceed the amount indicated on the concrete
delivery ticket.

1. Do not add water to concrete after adding high-range water-reducing admixtures to
mixture.

D.  Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new
concrete is placed on concrete that has hardened enough to cause seams or planes of weakness.

1. If a section cannot be placed continuously, provide construction joints as indicated.

2. Deposit concrete to avoid segregation.

3. Deposit concrete in horizontal layers of depth not to exceed formwork design pressures
and in a manner to avoid inclined construction joints.

4. Consolidate placed concrete with mechanical vibrating equipment in accordance with
ACI 301 (ACI 301M).
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a. Do not use vibrators to transport concrete inside forms.
b. Insert and withdraw vibrators vertically at uniformly spaced locations to rapidly
penetrate placed layer and at least 6 inches (150 mm) into preceding layer.
C. Do not insert vibrators into lower layers of concrete that have begun to lose
plasticity.

d. At each insertion, limit duration of vibration to time necessary to consolidate
concrete, and complete embedment of reinforcement and other embedded items
without causing mixture constituents to segregate.

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

1.

N

Nookw

Do not place concrete floors and slabs in a checkerboard sequence.

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

Maintain reinforcement in position on chairs during concrete placement.

Screed slab surfaces with a straightedge and strike off to correct elevations.

Level concrete, cut high areas, and fill low areas.

Slope surfaces uniformly to drains where required.

Begin initial floating using bull floats or darbies to form a uniform and open-textured
surface plane, before excess bleedwater appears on the surface.

Do not further disturb slab surfaces before starting finishing operations.

3.6 FINISHING FORMED SURFACES

A. As-Cast Surface Finishes:

1.

ACI 301 (ACI 301M) Surface Finish SF-1.0: As-cast concrete texture imparted by form-
facing material.

Patch voids larger than 1-1/2 inches (38 mm) wide or 1/2 inch (13 mm) deep.
Remove projections larger than 1 inch (25 mm).

Tie holes do not require patching.

Surface Tolerance: ACI 117 (ACI 117M) Class D.

Apply to concrete surfaces not exposed to public view

o0 o

ACI 301 (ACI 301M) Surface Finish SF-3.0:

Patch voids larger than 3/4 inch (19 mm) wide or 1/2 inch (13 mm) deep.

Remove projections larger than 1/8 inch (3 mm).

Patch tie holes.

Surface Tolerance: ACI 117 (ACI 117M) Class A.

Locations: Apply to concrete surfaces exposed to public view, to receive a rubbed
finish, or to be covered with a coating or covering material applied directly to
concrete.

®Poo0oe

B.  Rubbed Finish: Apply the following to as cast surface finishes where indicated on Drawings:
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1. Smooth-Rubbed Finish:

a. Perform no later than one day after form removal.

b. Moisten concrete surfaces and rub with carborundum brick or another abrasive
until producing a uniform color and texture.

C. If sufficient cement paste cannot be drawn from the concrete by the rubbing
process, use a grout made from the same cementitious materials used in the in-
place concrete.

Grout-Cleaned Rubbed Finish:

Clean concrete surfaces after contiguous surfaces are completed and accessible.

Do not clean concrete surfaces as Work progresses.

C. Mix 1 part portland cement to 1-1/2 parts fine sand, complying with ASTM C144
or ASTM C404, by volume, with sufficient water to produce a mixture with the
consistency of thick paint. Add white portland cement in amounts determined by
trial patches, so color of dry grout matches adjacent surfaces.

d. Wet concrete surfaces.

e. Scrub grout into voids and remove excess grout. When grout whitens, rub surface

with clean burlap, and keep surface damp by fog spray for at least 36 hours.

oo

Cork-Floated Finish:

a. Mix 1 part portland cement to 1 part fine sand, complying with ASTM C144 or
ASTM C404, by volume, with sufficient water to produce a mixture with the
consistency of thick paint.

b. Mix 1 part portland cement and 1 part fine sand with sufficient water to produce a
mixture of stiff grout. Add white portland cement in amounts determined by trial
patches, so color of dry grout matches adjacent surfaces.

C. Wet concrete surfaces.

d. Compress grout into voids by grinding surface.

e. In a swirling motion, finish surface with a cork float.

C.  Abrasive-Blast Finish: Apply the following to as-cast surface finishes where indicated on
Drawings:

1.

Perform abrasive blasting after compressive strength of concrete exceeds 2000 psi (13.8
MPa).

2. Coordinate with formwork removal to ensure that surfaces to be abrasive blasted are
treated at the same age.

3. Surface Continuity:
a. Perform abrasive-blast finishing as continuous operation, maintaining continuity of

finish on each surface or area of Work.

b. Maintain required patterns or variances in depths of blast to match field samples.

4. Abrasive Blasting:
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a. Abrasive-blast corners and edges of patterns carefully, using backup boards to
maintain uniform corner and edge lines.

b. Determine type of nozzle pressure and blasting techniques required to match field
sample.

C. Depth of Cut: Use an abrasive grit of proper type and gradation to expose
aggregate and surrounding matrix surfaces to match field sample, as follows:

1) Medium Texture: Generally, expose coarse aggregate with slight reveal and
with a maximum reveal of 1/4 inch (6 mm).

D. Related Unformed Surfaces:

1.

At tops of walls, horizontal offsets, and similar unformed surfaces adjacent to formed
surfaces, strike off smooth and finish with a color and texture matching adjacent formed
surfaces.

Continue final surface treatment of formed surfaces uniformly across adjacent unformed
surfaces unless otherwise indicated.

3.7 FINISHING FLOORS AND SLABS

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

B. Float Finish:

1.

3.

When bleedwater sheen has disappeared and concrete surface has stiffened sufficiently to
permit operation of specific float apparatus, consolidate concrete surface with power-
driven floats or by hand floating if area is small or inaccessible to power-driven floats.
Repeat float passes and restraightening until surface is left with a uniform, smooth,
granular texture and complies with ACI 117 (ACI A117M) tolerances for conventional
concrete.

Apply float finish to surfaces to receive trowel finish.

C. Trowel Finish:

1. After applying float finish, apply first troweling and consolidate concrete by hand or
power-driven trowel.

2. Continue troweling passes and restraighten until surface is free of trowel marks and
uniform in texture and appearance.

3. Grind smooth any surface defects that would telegraph through applied coatings or floor
coverings.

4. Do not add water to concrete surface.

5. Do not apply hard-troweled finish to concrete, which has a total air content greater than 3
percent.

6. Apply a trowel finish to surfaces exposed to view or to be covered with resilient flooring,
carpet, ceramic or quarry tile set over a cleavage membrane, paint, or another thin-film-
finish coating system.
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3.8

7. Finish surfaces to the following tolerances, in accordance with ASTM E1155
(ASTM E1155M), for a randomly trafficked floor surface:

a. Slabs on Ground:

1) Specified overall values of flatness, Fr 35; and of levelness, F. 25; with
minimum local values of flatness, Fr 24; and of levelness, F_ 17.

8. Finish and measure surface, so gap at any point between concrete surface and an
unleveled, freestanding, 10-ft.- (3.05-m-) long straightedge resting on two high spots and
placed anywhere on the surface does not exceed 1/8 inch (3 mm).

Trowel and Fine-Broom Finish: Apply a first trowel finish to surfaces where ceramic or quarry
tile is to be installed by either thickset or thinset method. While concrete is still plastic, slightly
scarify surface with a fine broom perpendicular to main traffic route.

1. Coordinate required final finish with Architect before application.
2. Comply with flatness and levelness tolerances for trowel-finished floor surfaces.

Broom Finish: Apply a broom finish to exterior concrete platforms, steps, ramps, and locations
indicated on Drawings.

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

INSTALLATION OF MISCELLANEOUS CONCRETE ITEMS
Filling In:

1. Fill in holes and openings left in concrete structures after Work of other trades is in place
unless otherwise indicated.

2. Mix, place, and cure concrete, as specified, to blend with in-place construction.

3. Provide other miscellaneous concrete filling indicated or required to complete the Work.

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

Equipment Bases and Foundations:

1. Coordinate sizes and locations of concrete bases with actual equipment provided.

2. Construct concrete bases 4 inches (100 mm) high unless otherwise indicated on
Drawings, and extend base not less than 6 inches (150 mm) in each direction beyond the
maximum dimensions of supported equipment unless otherwise indicated on Drawings,
or unless required for seismic anchor support.

3. Minimum Compressive Strength: 4500 psi (31 MPa) at 28 days.
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3.9

4, Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated,
install dowel rods on 18-inch (450-mm) centers around the full perimeter of concrete
base.

5. For supported equipment, install epoxy-coated anchor bolts that extend through concrete
base and anchor into structural concrete substrate.

6. Prior to pouring concrete, place and secure anchorage devices.

a. Use setting drawings, templates, diagrams, instructions, and directions furnished
with items to be embedded.

b. Cast anchor-bolt insert into bases.

C. Install anchor bolts to elevations required for proper attachment to supported
equipment.

Steel Pan Stairs: Provide concrete fill for steel pan stair treads, landings, and associated items.

1. Cast-in inserts and accessories, as shown on Drawings.
2. Screed, tamp, and trowel finish concrete surfaces.

CONCRETE CURING
Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.

1. Comply with ACI 301 (ACI 301M) and ACI 306.1 for cold weather protection during
curing.

2. Comply with ACI 301 (ACI 301M) and ACI 305.1 (ACI 305.1M) for hot-weather
protection during curing.

Evaporation Retarder: Apply evaporation retarder to unformed concrete surfaces if hot, dry, or
windy conditions cause moisture loss approaching 0.2 Ib/sq. ft. x h (1 kg/sg. m x h) before and
during finishing operations. Apply in accordance with manufacturer's written instructions after
placing, screeding, and bull floating or darbying concrete, but before float finishing.

Curing Formed Surfaces: Comply with ACI 308.1 (ACI 308.1M) as follows:

1. Cure formed concrete surfaces, including underside of beams, supported slabs, and other
similar surfaces.

2. Cure concrete containing color pigments in accordance with color pigment
manufacturer's instructions.

3. If forms remain during curing period, moist cure after loosening forms.

4. If removing forms before end of curing period, continue curing for remainder of curing
period, as follows:

a. Continuous Fogging: Maintain standing water on concrete surface until final
setting of concrete.
b. Continuous Sprinkling: Maintain concrete surface continuously wet.
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C. Absorptive Cover: Pre-dampen absorptive material before application; apply
additional water to absorptive material to maintain concrete surface continuously
wet.

d. Water-Retention Sheeting Materials: Cover exposed concrete surfaces with
sheeting material, taping, or lapping seams.

e. Membrane-Forming Curing Compound: Apply uniformly in continuous operation
by power spray or roller in accordance with manufacturer's written instructions.

1)  Recoat areas subject to heavy rainfall within three hours after initial
application.
2) Maintain continuity of coating and repair damage during curing period.

D.  Curing Unformed Surfaces: Comply with ACI 308.1 (ACI 308.1M) as follows:

1. Begin curing immediately after finishing concrete.
2. Interior Concrete Floors:

a. Floors to Receive Floor Coverings Specified in Other Sections: Contractor has
option of the following:

1)  Absorptive Cover: As soon as concrete has sufficient set to permit
application without marring concrete surface, install prewetted absorptive
cover over entire area of floor.

a) Lap edges and ends of absorptive cover not less than 12-inches (300-
mm).

b) Maintain absorptive cover water saturated, and in place, for duration
of curing period, but not less than seven days.

2)  Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-
retaining cover for curing concrete, placed in widest practicable width, with
sides and ends lapped at least 12 inches (300 mm), and sealed by waterproof
tape or adhesive.

a) Immediately repair any holes or tears during curing period, using
cover material and waterproof tape.
b)  Cure for not less than seven days.

3) Ponding or Continuous Sprinkling of Water: Maintain concrete surfaces
continuously wet for not less than seven days, utilizing one, or a
combination of, the following:

a) Water.
b)  Continuous water-fog spray.

b. Floors to Receive Penetrating Liquid Floor Treatments: Contractor has option of
the following:
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Absorptive Cover: As soon as concrete has sufficient set to permit
application without marring concrete surface, install prewetted absorptive
cover over entire area of floor.

a) Lap edges and ends of absorptive cover not less than 12 inches (300
mm).

b) Maintain absorptive cover water saturated, and in place, for duration
of curing period, but not less than seven days.

Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-
retaining cover for curing concrete, placed in widest practicable width, with
sides and ends lapped at least 12 inches (300 mm), and sealed by waterproof
tape or adhesive.

a) Immediately repair any holes or tears during curing period, using
cover material and waterproof tape.
b)  Cure for not less than seven days.

Ponding or Continuous Sprinkling of Water: Maintain concrete surfaces
continuously wet for not less than seven days, utilizing one, or a
combination of, the following:

a) Water.
b)  Continuous water-fog spray.

C. Floors to Receive Polished Finish: Contractor has option of the following:

1)

2)

Absorptive Cover: As soon as concrete has sufficient set to permit
application without marring concrete surface, install prewetted absorptive
cover over entire area of floor.

a) Lap edges and ends of absorptive cover not less than 12 inches (300
mm).

b) Maintain absorptive cover water saturated, and in place, for duration
of curing period, but not less than seven days.

Ponding or Continuous Sprinkling of Water: Maintain concrete surfaces
continuously wet for not less than seven days, utilizing one, or a
combination of, the following:

a) Water.
b)  Continuous water-fog spray.

d. Floors to Receive Chemical Stain:

1)  Assoon as concrete has sufficient set to permit application without marring
concrete surface, install curing paper over entire area of floor.
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2) Install curing paper square to building lines, without wrinkles, and in a
single length without end joints.

3) Butt sides of curing paper tight; do not overlap sides of curing paper.

4) Leave curing paper in place for duration of curing period, but not less than
28 days.

e. Floors to Receive Urethane Flooring:

1)  Assoon as concrete has sufficient set to permit application without marring
concrete surface, install prewetted absorptive cover over entire area of floor.

2) Rewet absorptive cover, and cover immediately with polyethylene moisture-
retaining cover with edges lapped 6 inches (150 mm) and sealed in place.

3)  Secure polyethylene moisture-retaining cover in place to prohibit air from
circulating under polyethylene moisture-retaining cover.

4) Leave absorptive cover and polyethylene moisture-retaining cover in place
for duration of curing period, but not less than 28 days.

f. Floors to Receive Curing Compound:

1)  Apply uniformly in continuous operation by power spray or roller in
accordance with manufacturer's written instructions.

2) Recoat areas subjected to heavy rainfall within three hours after initial
application.

3) Maintain continuity of coating, and repair damage during curing period.

4) Removal: After curing period has elapsed, remove curing compound
without damaging concrete surfaces by method recommended by curing
compound manufacturer unless manufacturer certifies curing compound
does not interfere with bonding of floor covering used on Project.

g. Floors to Receive Curing and Sealing Compound:

1)  Apply uniformly to floors and slabs indicated in a continuous operation by
power spray or roller in accordance with manufacturer's written instructions.

2) Recoat areas subjected to heavy rainfall within three hours after initial
application.

3) Repeat process 24 hours later, and apply a second coat. Maintain continuity
of coating, and repair damage during curing period.

3.10 TOLERANCES

A.  Conformto ACI 117 (ACI 117M).
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3.11 APPLICATION OF LIQUID FLOOR TREATMENTS
A.  Sealing Coat: Uniformly apply a continuous sealing coat of curing and sealing compound to
hardened concrete by power spray or roller in accordance with manufacturer's written
instructions.
3.12 JOINT FILLING
A.  Prepare, clean, and install joint filler in accordance with manufacturer's written instructions.
1. Do not fill joints until construction traffic has permanently ceased.

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

C. Install semirigid joint filler full depth in saw-cut joints and at least 2 inches (50 mm) deep in
formed joints.

D.  Overfill joint, and trim joint filler flush with top of joint after hardening.

3.13 CONCRETE SURFACE REPAIRS
A. Defective Concrete:

1. Repair and patch defective areas when approved by Architect.
2. Remove and replace concrete that cannot be repaired and patched to Architect's approval.

B.  Patching Mortar: Mix dry-pack patching mortar, consisting of 1 part portland cement to 2-1/2
parts fine aggregate passing a No. 16 (1.18-mm) sieve, using only enough water for handling
and placing.

C.  Repairing Formed Surfaces: Surface defects include color and texture irregularities, cracks,
spalls, air bubbles, honeycombs, rock pockets, fins and other projections on the surface, and
stains and other discolorations that cannot be removed by cleaning.

1. Immediately after form removal, cut out honeycombs, rock pockets, and voids more than
1/2 inch (13 mm) in any dimension to solid concrete.

Limit cut depth to 3/4 inch (19 mm).

Make edges of cuts perpendicular to concrete surface.

Clean, dampen with water, and brush-coat holes and voids with bonding agent.

Fill and compact with patching mortar before bonding agent has dried.

Fill form-tie voids with patching mortar or cone plugs secured in place with
bonding agent.

®Poo0ow
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2. Repair defects on surfaces exposed to view by blending white portland cement and

standard portland cement, so that, when dry, patching mortar matches surrounding color.

a. Patch a test area at inconspicuous locations to verify mixture and color match
before proceeding with patching.
b. Compact mortar in place and strike off slightly higher than surrounding surface.

Repair defects on concealed formed surfaces that will affect concrete's durability and
structural performance as determined by Architect.

D.  Repairing Unformed Surfaces:

1. Test unformed surfaces, such as floors and slabs, for finish, and verify surface tolerances
specified for each surface.

a. Correct low and high areas.

b. Test surfaces sloped to drain for trueness of slope and smoothness; use a sloped
template.

2. Repair finished surfaces containing surface defects, including spalls, popouts,
honeycombs, rock pockets, crazing, and cracks in excess of 0.01 inch (0.25 mm) wide or
that penetrate to reinforcement or completely through unreinforced sections regardless of
width, and other objectionable conditions.

3. After concrete has cured at least 14 days, correct high areas by grinding.

4. Correct localized low areas during, or immediately after, completing surface-finishing
operations by cutting out low areas and replacing with patching mortar.

a. Finish repaired areas to blend into adjacent concrete.

5. Correct other low areas scheduled to receive floor coverings with a repair underlayment.
a. Prepare, mix, and apply repair underlayment and primer in accordance with

manufacturer's written instructions to produce a smooth, uniform, plane, and level
surface.

b. Feather edges to match adjacent floor elevations.

6. Correct other low areas scheduled to remain exposed with repair topping.

a. Cut out low areas to ensure a minimum repair topping depth of 1/4 inch (6 mm) to
match adjacent floor elevations.

b. Prepare, mix, and apply repair topping and primer in accordance with
manufacturer's written instructions to produce a smooth, uniform, plane, and level
surface.

7. Repair defective areas, except random cracks and single holes 1 inch (25 mm) or less in
diameter, by cutting out and replacing with fresh concrete.
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a. Remove defective areas with clean, square cuts, and expose steel reinforcement
with at least a 3/4-inch (19-mm) clearance all around.

b. Dampen concrete surfaces in contact with patching concrete and apply bonding
agent.

C. Mix patching concrete of same materials and mixture as original concrete, except
without coarse aggregate.

d. Place, compact, and finish to blend with adjacent finished concrete.

e. Cure in same manner as adjacent concrete.

8. Repair random cracks and single holes 1 inch (25 mm) or less in diameter with patching
mortar.

a. Groove top of cracks and cut out holes to sound concrete, and clean off dust, dirt,
and loose particles.

Dampen cleaned concrete surfaces and apply bonding agent.

Place patching mortar before bonding agent has dried.

Compact patching mortar and finish to match adjacent concrete.

Keep patched area continuously moist for at least 72 hours.

o0 o

E. Perform structural repairs of concrete, subject to Architect's approval, using epoxy adhesive and
patching mortar.

F. Repair materials and installation not specified above may be used, subject to Architect's
approval.

3.14 FIELD QUALITY CONTROL

A.  Special Inspections: Owner will engage a special inspector to perform field tests and inspections
and prepare testing and inspection reports.

B.  Testing Agency: Owner will engage a qualified testing and inspecting agency to perform tests
and inspections and to submit reports.

1. Testing agency shall immediately report to Architect, Contractor, and concrete
manufacturer any failure of Work to comply with Contract Documents.

2. Testing agency shall report results of tests and inspections, in writing, to Owner,
Architect, Contractor, and concrete manufacturer within 48 hours of inspections and tests.

a. Test reports shall include reporting requirements of ASTM C31/C31M,
ASTM C39/C39M, and ACI 301, including the following as applicable to each test
and inspection:

1) Project name.

2) Name of testing agency.

3)  Names and certification numbers of field and laboratory technicians
performing inspections and testing.

4) Name of concrete manufacturer.
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5) Date and time of inspection, sampling, and field testing.

6)  Date and time of concrete placement.

7 Location in Work of concrete represented by samples.

8) Date and time sample was obtained.

9)  Truck and batch ticket numbers.

10) Design compressive strength at 28 days.

11) Concrete mixture designation, proportions, and materials.

12)  Field test results.

13) Information on storage and curing of samples before testing, including
curing method and maximum and minimum temperatures during initial
curing period.

14)  Type of fracture and compressive break strengths at seven days and 28 days.

C.  Batch Tickets: For each load delivered, submit three copies of batch delivery ticket to testing
agency, indicating quantity, mix identification, admixtures, design strength, aggregate size,
design air content, design slump at time of batching, and amount of water that can be added at
Project site.

D.  Inspections:

arwdE

6.

Headed bolts and studs.

Verification of use of required design mixture.

Concrete placement, including conveying and depositing.

Curing procedures and maintenance of curing temperature.

Verification of concrete strength before removal of shores and forms from beams and
slabs.

Batch Plant Inspections: On a random basis, as determined by Architect.

E.  Concrete Tests: Testing of composite samples of fresh concrete obtained in accordance with
ASTM C 172/C 172M shall be performed in accordance with the following requirements:

1. Testing Frequency: Obtain one composite sample for each day's pour of each concrete
mixture exceeding 5 cu. yd. (4 cu. m), but less than 25 cu. yd. (19 cu. m), plus one set for
each additional 50 cu. yd. (38 cu. m) or fraction thereof.

a. When frequency of testing provides fewer than five compressive-strength tests for
each concrete mixture, testing shall be conducted from at least five randomly
selected batches or from each batch if fewer than five are used.

2. Slump: ASTM C143/C143M:

a. One test at point of placement for each composite sample, but not less than one test
for each day's pour of each concrete mixture.

b. Perform additional tests when concrete consistency appears to change.

3. Slump Flow: ASTM C1611/C1611M:
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a. One test at point of placement for each composite sample, but not less than one test
for each day's pour of each concrete mixture.
b. Perform additional tests when concrete consistency appears to change.

4, Air Content: ASTM C231/C231M pressure method, for normal-weight concrete;

a. One test for each composite sample, but not less than one test for each day's pour
of each concrete mixture.

5. Concrete Temperature: ASTM C1064/C1064M:

a. One test hourly when air temperature is 40 deg F (4.4 deg C) and below or 80
deg F (27 deg C) and above, and one test for each composite sample.

6. Unit Weight: ASTM C567/C567M fresh unit weight of structural lightweight concrete.

a. One test for each composite sample, but not less than one test for each day's pour
of each concrete mixture.

7. Compression Test Specimens: ASTM C31/C31M:

a. Cast, initial cure, and field cure two sets of four standard cylinder specimens for
each composite sample.

8. Compressive-Strength Tests: ASTM C39/C39M.

a. Test one set of two laboratory-cured specimens at seven days and one set of two
specimens at 28 days.

b. Test one set of two field-cured specimens at seven days and one set of two
specimens at 28 days.

C. A compressive-strength test shall be the average compressive strength from a set of
two specimens obtained from same composite sample and tested at age indicated.

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

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

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

12.  Additional Tests:

a. Testing and inspecting agency shall make additional tests of concrete when test
results indicate that slump, air entrainment, compressive strengths, or other
requirements have not been met, as directed by Architect.
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b. Testing and inspecting agency may conduct tests to determine adequacy of
concrete by cored cylinders complying with ASTM C42/C42M or by other
methods as directed by Architect.

1)  Acceptance criteria for concrete strength shall be in accordance with
ACI 301 (ACI 301M), section 1.6.6.3.

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

14.  Correct deficiencies in the Work that test reports and inspections indicate do not comply
with the Contract Documents.

F. Measure floor and slab flatness and levelness in accordance with ASTM E1155
(ASTM E1155M) within 72 hours of completion of floor finishing and promptly report test
results to Architect.

3.15 PROTECTION
A. Protect concrete surfaces as follows:

Protect from petroleum stains.

Diaper hydraulic equipment used over concrete surfaces.

Prohibit vehicles from interior concrete slabs.

Prohibit use of pipe-cutting machinery over concrete surfaces.

Prohibit placement of steel items on concrete surfaces.

Prohibit use of acids or acidic detergents over concrete surfaces.

Protect liquid floor treatment from damage and wear during the remainder of construction
period. Use protective methods and materials, including temporary covering,
recommended in writing by liquid floor treatments installer.

8. Protect concrete surfaces scheduled to receive surface hardener or polished concrete
finish using Floor Slab Protective Covering.

Nook~wdE

END OF SECTION 033000
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SECTION 033543 - POLISHED CONCRETE FINISHING

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

RELATED DOCUMENTS

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

Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section includes polished concrete finishing and scoring

1. Concrete for polished concrete, including formwork, reinforcement, concrete materials,
mixture design, placement procedures, initial finishing, and curing is specified in
Section 033000 "Cast-in-Place Concrete."

Related Requirements:

1. Section 033000 "Cast-in-Place Concrete" for concrete not designated as polished
concrete.

DEFINITIONS

Design Reference Sample: Sample designated by Architect in the Contract Documents that

reflects acceptable surface quality and appearance of polished concrete.

PREINSTALLATION MEETINGS

Preinstallation Conference: Conduct conference at Project site.

1. Before submitting design mixtures, review concrete design mixture and examine
procedures for ensuring quality of concrete materials. Require representatives of each
entity directly concerned with polished concrete to attend, including the following:

a. Contractor's superintendent.
b. Cast-in-place concrete subcontractor.

c. Polished concrete finishing Subcontractor.

2. Review cold- and hot-weather concreting procedures, curing procedures, construction
joints, concrete finishing, and protection of polished concrete.
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1.5 ACTION SUBMITTALS

A.  Product Data: For each type of product.

B.  Polishing Schedule: Submit plan showing polished concrete surfaces and schedule of polishing
operations for each area of polished concrete before start of polishing operations. Include
locations of all joints, including construction joints.

1.6 INFORMATIONAL SUBMITTALS

A.  Qualification Data: For Installer.

B.  Material Certificates: For each of the following, signed by manufacturers:

1. Liquid floor treatments.

1.7 QUALITY ASSURANCE
A.  Field Sample Panels: After approval of verification sample and before casting concrete, produce
field sample panels to demonstrate the approved range of selections made under Sample
submittals. Produce a minimum of three sets of full-scale panels, approximately 48 by 48 inches

(1200 by 1200 mm) minimum, to demonstrate the expected range of finish, color, and
appearance variations.

1.8 FIELD CONDITIONS

A.  Traffic Control: Maintain access for vehicular and pedestrian traffic as required for other
construction activities.

PART 2 - PRODUCTS

2.1 LIQUID FLOOR TREATMENTS

A.  Penetrating Liquid Floor Treatments for Polished Concrete Finish: Clear, waterborne solution of
inorganic silicate or siliconate materials and proprietary components; odorless; that penetrates,
hardens, and is suitable for polished concrete surfaces.

PART 3 - EXECUTION

3.1 POLISHING

A.  Polish: Match finish in existing school. Finish is to be Grade 1 with a Class 2, 800 grit polish.
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B.  Apply polished concrete finish system to cured and prepared slabs to match accepted mockup.

1. Machine grind floor surfaces to receive polished finishes level and smooth and to depth
required to reveal aggregate to match floor surfaces in existing school.

2. Apply reactive stain for polished concrete in polishing sequence and according to
manufacturer's written instructions.

3. Apply penetrating liquid floor treatment for polished concrete in polishing sequence and

according to manufacturer's written instructions, allowing recommended drying time
between successive coats.
4. Continue polishing with progressively finer-grit diamond polishing pads to gloss level, to
match concrete finish in existing school.
Control and dispose of waste products produced by grinding and polishing operations.
6. Neutralize and clean polished floor surfaces.

b

END OF SECTION 033543
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SECTION 051200 - STRUCTURAL STEEL FRAMING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY

A.  Section Includes:

1. Structural steel.

2. Shrinkage-resistant grout.

B.  Related Requirements:

1. Section 055000 "Metal Fabrications" for steel lintels and shelf angles not attached to
structural-steel frame, miscellaneous steel fabrications, and other steel items not defined
as structural steel.

1.3 DEFINITIONS

A.  Structural Steel: Elements of the structural frame indicated on Drawings and as described in
ANSI/AISC 303.

B. Seismic-Load-Resisting System: Elements of structural-steel frame designated as "SLRS" or
along grid lines designated as "SLRS" on Drawings, including columns, beams, and braces and
their connections.

C.  Heavy Sections: Rolled and built-up sections as follows:

1. Shapes included in ASTM A6/A6M with flanges thicker than 1-1/2 inches (38 mm).

2. Welded built-up members with plates thicker than 2 inches (50 mm).

3. Column base plates thicker than 2 inches (50 mm).

D.  Protected Zone: Structural members or portions of structural members indicated as "protected
zone" on Drawings. Connections of structural and nonstructural elements to protected zones are
limited.

E. Demand-Critical Welds: Those welds, the failure of which would result in significant
degradation of the strength and stiffness of the seismic-load-resisting system and which are
indicated as "demand critical" or "seismic critical" on Drawings.
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1.4 COORDINATION

A.  Coordinate selection of shop primers with topcoats to be applied over them. Comply with paint

and coating manufacturers' written recommendations to ensure that shop primers and topcoats
are compatible with one another.

B. Coordinate installation of anchorage items to be embedded in or attached to other construction
without delaying the Work. Provide setting diagrams, sheet metal templates, instructions, and
directions for installation.

1.5 PREINSTALLATION MEETINGS
A.  Preinstallation Conference: Conduct conference at Project site.
1.6 ACTION SUBMITTALS

A.  Product Data:

1. Structural-steel materials.

2. High-strength, bolt-nut-washer assemblies.

3. Anchor rods.

4. Threaded rods.

5. Shop primer.

6. Shrinkage-resistant grout.

B. Shop Drawings: Show fabrication of structural-steel components.

1. Include details of cuts, connections, splices, camber, holes, and other pertinent data.

2. Include embedment Drawings.

3. Indicate welds by standard AWS symbols, distinguishing between shop and field welds,
and show size, length, and type of each weld. Show backing bars that are to be removed
and supplemental fillet welds where backing bars are to remain.

4. Indicate type, size, and length of bolts, distinguishing between shop and field bolts.
Identify pretensioned and slip-critical, high-strength bolted connections.

5. Identify members and connections of the seismic-load-resisting system.

6. Indicate locations and dimensions of protected zones.

7. Identify demand-critical welds.

8. Identify members not to be shop primed.

C.  Welding Procedure Specifications (WPSs) and Procedure Qualification Records (PQRs):
Provide in accordance with AWS D1.1/D1.1M for each welded joint whether prequalified or
qualified by testing including the following:

1. Power source (constant current or constant voltage).

2. Electrode manufacturer and trade name, for demand-critical welds.
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1.7 INFORMATIONAL SUBMITTALS
A.  Qualification Data: For Installer, fabricator, and testing agency.
B.  Welding certificates.
C.  Paint Compatibility Certificates: From manufacturers of topcoats applied over shop primers,
certifying that shop primers are compatible with topcoats.
D.  Mill test reports for structural-steel materials, including chemical and physical properties.
E. Product Test Reports: For the following:
1. Bolts, nuts, and washers, including mechanical properties and chemical analysis.
2. Direct-tension indicators.
3. Tension-control, high-strength, bolt-nut-washer assemblies.
F. Source quality-control reports.
G.  Field quality-control reports.
1.8 QUALITY ASSURANCE
A.  Fabricator Qualifications: A qualified fabricator that participates in the AISC Quality
Certification Program and is designated an AISC-Certified Plant, Category BU or is accredited
by the IAS Fabricator Inspection Program for Structural Steel (Acceptance Criteria 172).
B.  Installer Qualifications: A qualified Installer who participates in the AISC Quality Certification
Program and is designated an AISC-Certified Erector, Category CSE.
C. Welding Qualifications: Qualify procedures and personnel in accordance with
AWS DI1.1/D1.1M.
1. Welders and welding operators performing work on bottom-flange, demand-critical
welds shall pass the supplemental welder qualification testing, as required by
AWS D1.8/D1.8M. FCAW-S and FCAW-G shall be considered separate processes for
welding personnel qualification.
1.9 DELIVERY, STORAGE, AND HANDLING
A.  Store materials to permit easy access for inspection and identification. Keep steel members off
ground and spaced by using pallets, dunnage, or other supports and spacers. Protect steel
members and packaged materials from corrosion and deterioration.
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1. Do not store materials on structure in a manner that might cause distortion, damage, or

B.

overload to members or supporting structures. Repair or replace damaged materials or
structures as directed.

Store fasteners in a protected place in sealed containers with manufacturer's labels intact.

1. Fasteners may be repackaged provided Owner's testing and inspecting agency observes
repackaging and seals containers.

2. Clean and relubricate bolts and nuts that become dry or rusty before use.

3. Comply with manufacturers' written recommendations for cleaning and lubricating

ASTM F3125/F3125M, Grade F1852 bolt assemblies and for retesting bolt assemblies
after lubrication.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS
A.  Comply with applicable provisions of the following specifications and documents:
1. ANSI/AISC 303.
2. ANSI/AISC 341.
3. ANSI/AISC 360.
4. RCSC's "Specification for Structural Joints Using High-Strength Bolts."
B.  Connection Design Information:
1. Option 1: Connection designs have been completed and connections indicated on the
Drawings.
C.  Moment Connections: Type FR, fully restrained.
D.  Construction: Wood Shear wall system
2.2 STRUCTURAL-STEEL MATERIALS
A.  W-Shapes: ASTM A992/A992M
B. Channels, Angles Shapes: ASTM A36/A36M
C. Plate and Bar: ASTM A36/A36M, ASTM A572/A572M, Grade 50 (345) where designated as
Grade 50.
D. Cold-Formed Hollow  Structural  Sections: = ASTM A500/A500M  Grade C  or
ASTM A1085/ASTM A1085M structural tubing.
E. Welding Electrodes: E70XX minimum. Comply with AWS requirements.
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23 BOLTS AND CONNECTORS

A.  Tension-Control, High-Strength Bolt-Nut-Washer Assemblies: ASTM F3125/F3125M,
Grade F1852, Type 1, round head assemblies, consisting of steel structural bolts with splined
ends; ASTM A563, Grade DH (ASTM A563M, Class 10S), heavy-hex carbon-steel nuts; and
ASTM F436/F436M, Type 1, hardened carbon-steel washers.

1. Finish: Plain

2.4 RODS
A. Unheaded Anchor Rods: ASTM F1554, Grade 55, weldable

Configuration: Straight

Nuts: ASTM A563 (ASTM A563M) heavy-hex carbon steel.

Plate Washers: ASTM A36/A36M carbon steel.

Washers: ASTM F436 (ASTM F436M), Type 1, hardened carbon steel.
Finish: Plain

kW=

B. Headed Anchor Rods: ASTM F1554, Grade 55, weldable
1 Nuts: ASTM A563 (ASTM A563M) heavy-hex carbon steel.
2. Plate Washers: ASTM A36/A36M carbon steel.
3. Washers: ASTM F436 (ASTM F436M), Type 1, hardened carbon steel.
4 Finish: Plain
2.5 PRIMER
A.  Steel Primer:
1. Fabricator's standard lead- and chromate-free, nonasphaltic, rust-inhibiting primer
complying with MPI#79 and compatible with topcoat.
2.6 SHRINKAGE-RESISTANT GROUT
A. Nonmetallic, Shrinkage-Resistant Grout: ASTM C1107/C1107M,  factory-packaged,
nonmetallic aggregate grout, noncorrosive and nonstaining, mixed with water to consistency
suitable for application and a 30-minute working time.

2.7 FABRICATION

A.  Structural Steel: Fabricate and assemble in shop to greatest extent possible. Fabricate in
accordance with ANSI/AISC 303 and to ANSI/AISC 360.

1. Camber structural-steel members where indicated.
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2. Fabricate beams with rolling camber up.

3. Identify high-strength structural steel in accordance with ASTM A6/A6M and maintain
markings until structural-steel framing has been erected.

4. Mark and match-mark materials for field assembly.

5. Complete structural-steel assemblies, including welding of units, before starting shop-
priming operations.

B.  Thermal Cutting: Perform thermal cutting by machine to greatest extent possible.
1. Plane thermally cut edges to be welded to comply with requirements in
AWS D1.1/D1.1M.
C.  Bolt Holes: Cut, drill, or punch standard bolt holes perpendicular to metal surfaces.
D.  Finishing: Accurately finish ends of columns and other members transmitting bearing loads.
E.  Holes: Provide holes required for securing other work to structural steel and for other work to
pass through steel members.
1. Cut, drill, or punch holes perpendicular to steel surfaces. Do not thermally cut bolt holes
or enlarge holes by burning.
2. Baseplate Holes: Cut, drill, mechanically thermal cut, or punch holes perpendicular to
steel surfaces.
3. Weld threaded nuts to framing and other specialty items indicated to receive other work.
2.8 SHOP CONNECTIONS
A.  High-Strength Bolts: Shop install high-strength bolts in accordance with RCSC's "Specification
for Structural Joints Using High-Strength Bolts" for type of bolt and type of joint specified.
1. Joint Type: Snug tightened
B.  Weld Connections: Comply with AWS D1.1/D1.1M for tolerances, appearances, welding
procedure specifications, weld quality, and methods used in correcting welding work.
1. Assemble and weld built-up sections by methods that maintain true alignment of axes
without exceeding tolerances in ANSI/AISC 303 for mill material.
2.9 G