SECTION 23 0000
SUPPLEMENTARY HVAC GENERAL CONDITIONS
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 supplementary general requirements for the following:
Codes and Standards
Conflicting Requirements
Specifications and Drawing Conventions
Phased Construction
Coordination with Occupants
Work Restrictions
Fees, Permits, and Inspection
Submittals
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©

Products
10. Warranties

11. Delegated Design

12. Coordination Drawings
13. Operation and Maintenance Manuals
14. Record Drawings

15. Owner Training

16. Demolition, Salvage, and Waste

17. General Coordination for HYAC Work
18. Cutting and Patching

19. Excavation and Trenching
20. Painting
1.3 DEFINITIONS
A. General: Basic Contract definitions are included in the Conditions of the Contract.
B. "Approved": When used to convey Engineer's action on Contractor's submittals,

applications, and requests, "approved" is limited to Engineer's duties and responsibilities
as stated in the Conditions of the Contract.

C. "Directed": A command or instruction by Engineer. Other terms including "requested,”
"authorized," "selected," "required,” and "permitted" have the same meaning as
"directed.”
D. "Indicated": Requirements expressed by graphic representations or in written form on
Drawings, in Specifications, and in other Contract Documents. Other terms including
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"shown," "noted," "scheduled," and "specified" have the same meaning as "indicated."

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

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

G. "Install": Operations at Project site including unloading, temporarily storing, unpacking,
assembling, erecting, placing, anchoring, applying, working to dimension, finishing,
curing, protecting, cleaning, and similar operations.

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

l. "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.

J. 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 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.

K. Basis-of-Design Product: A product in which a specific manufacturer's product is named
on the drawings or is accompanied by the words "basis-of-design product" in the
specifications, including make or model number or other designation, to establish the
significant qualities related to type, function, dimension, in-service performance, physical
properties, appearance, and other characteristics for purposes of evaluating comparable
products of additional manufacturers named in the specification.

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

M. Informational Submittals: Written and graphic information and physical samples that do
not require Engineer'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."

N. File Transfer Protocol (FTP): Communications protocol that enables transfer of files to
and from another computer over a network and that serves as the basis for standard
Internet protocols. An FTP site is a portion of a network located outside of network
firewalls within which internal and external users are able to access files.

0. Portable Document Format (PDF): An open standard file format licensed by Adobe
Systems used for representing documents in a device-independent and display
resolution-independent fixed-layout document format.

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

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

R. 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.

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

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

u. System: An organized collection of parts, equipment, or subsystems united by regular
interaction.

V. Subsystem: A portion of a system with characteristics similar to a system.

W. Cutting: Removal of in-place construction necessary to permit installation or performance

of other work.

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

14 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. Names, telephone numbers, and Web sites are subject to change and are
believed to be accurate and up-to-date as of the date of the Contract Documents.

AABC Associated Air Balance Council (202) 737-0202
www.aabchqg.com

ABMA American Bearing Manufacturers Association (202) 367-1155
www.abma-dc.org

AGA American Gas Association (202) 824-7000
www.aga.org

AHRI Air-Conditioning, Heating, and Refrigeration Institute, The (703) 524-8800
www.ahrinet.org

AIA American Institute of Architects (The) (800) 242-3837
www.aia.org (202) 626-7300

AMCA Air Movement and Control Association International, Inc. (847) 394-0150
www.amca.org

ANSI American National Standards Institute (202) 293-8020
www.ansi.org

ARI Air-Conditioning & Refrigeration Institute (703) 524-8800
www.ari.org

ASCE American Society of Civil Engineers (800) 548-2723
www.asce.org (703) 295-6300
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ASHRAE

ASME

ASTM

AWS

CGA

CIMA

Csl

CTI

EJMA

HI

HI/GAMA

IGMA

ISA

ISO

MSS

NADCA

University of Arkansas
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American Society of Heating, Refrigerating and Air- (800) 527-4723

Conditioning Engineers
www.ashrae.org

ASME International
(American Society of Mechanical Engineers International)
www.asme.org

ASTM International
(American Society for Testing and Materials International)
www.astm.org

American Welding Society
WWW.aws.org

Compressed Gas Association
www.cganet.com

Cellulose Insulation Manufacturers Association
www.cellulose.org

Construction Specifications Institute (The)
www.csinet.org

Cooling Technology Institute
(Formerly: Cooling Tower Institute)
www.cti.org

Expansion Joint Manufacturers Association, Inc.
www.ejma.org

Hydronics Institute
www.gamanet.org

Hydronics Institute/Gas Appliance Manufacturers Association
Division of Air-Conditioning, Heating, and Refrigeration

Institute (AHRI)
www.ahrinet.org

Insulating Glass Manufacturers Alliance
www.igmaonline.org

Instrumentation, Systems, and Automation Society, The
www.isa.org

International Organization for Standardization
www.iso.ch

(404) 636-8400
(800) 843-2763
(973) 882-1170

(610) 832-9500

(800) 443-9353
(305) 443-9353
(703) 788-2700
(888) 881-2462
(937) 222-2462

(800) 689-2900
(703) 684-0300

(281) 583-4087

(914) 332-0040

(908) 464-8200

(908) 464-8200

(613) 233-1510

(919) 549-8411

4122 749 01 11

Manufacturers Standardization Society of The Valve and (703) 281-6613

Fittings Industry Inc.
www.mss-hg.com

National Air Duct Cleaners Association
www.nadca.com

ENFRA TME Project No.: 04-25-0011
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NEBB

NEMA

NFPA

SMACNA

STI

TEMA

UL

USGBC

ICC

COE

DOD

DOE

EPA

FAA

National Environmental Balancing Bureau

www.nebb.org

(301) 977-3698

National Electrical Manufacturers Association (703) 841-3200

www.nema.org

NFPA

(National Fire Protection Association)

www.nfpa.org

(800) 344-3555
(617) 770-3000

Sheet Metal and Air Conditioning Contractors' (703) 803-2980

National Association
www.smacna.org

Steel Tank Institute
www.steeltank.com

(847) 438-8265

Tubular Exchanger Manufacturers Association (914) 332-0040

www.tema.org

Underwriters Laboratories Inc.

www.ul.com

U.S. Green Building Council

www.usgbc.org

(877) 854-3577
(847) 272-8800

(800) 795-1747

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. Names, telephone numbers, and Web sites are subject to change and are believed
to be accurate and up-to-date as of the date of the Contract Documents.

International Code Council
www.iccsafe.org

Federal Government Agencies:

(888) 422-7233

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. Names, telephone numbers, and Web sites are subject to
change and are believed to be accurate and up-to-date as of the date of the Contract

Documents.

Army Corps of Engineers
www.usace.army.mil

Department of Defense
http://dodssp.daps.dla.mil

Department of Energy
WWwWw.energy.gov

Environmental Protection Agency
www.epa.gov

Federal Aviation Administration

University of Arkansas
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FCC

GSA

NIST

OSHA

PHS

USP

USPS

ADAAG

CFR

DOD
MIL
MIL-STD

www.faa.gov

Federal Communications Commission
www.fcc.gov

General Services Administration
www.gsa.gov

National Institute of Standards and Technology
www.nist.gov

Occupational Safety & Health Administration
www.osha.gov

Office of Public Health and Science
http://www.hhs.gov/ophs/

U.S. Pharmacopeia
WWW.usp.org

Postal Service
WWW.USPS.com

Standards and Regulations:  Where abbreviations and acronyms are used

(888) 225-5322

(800) 488-3111

(301) 975-6478

(800) 321-6742

(202) 693-1999

(202) 690-7694

(800) 227-8772

(202) 268-2000

in

Specifications or other Contract Documents, they shall mean the recognized name of the

standards and regulations in the following list.

Names, telephone numbers, and Web

sites are subject to change and are believed to be accurate and up-to-date as of the date

of the Contract Documents.
Americans with Disabilities Act (ADA)
Code of Federal Regulations

Available from Government Printing Office
www.gpoaccess.gov/cfr/index.html

Department of Defense Military Specifications and Standards
Available from Department of Defense Single Stock Point

http://dodssp.daps.dla.mil

MELSPEC

UFAS

University of Arkansas
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Available from General Services Administration

www.gsa.gov

Available from National Institute of Building Sciences

www.wbdg.org/ccb

Uniform Federal Accessibility Standards
Available from Access Board
www.access-board.gov

State Government Agencies: Where abbreviations and acronyms are used

(800) 872-2253
(866) 512-1800
(202) 512-1800

(215) 697-2664

(202) 619-8925

(202) 289-7800

(800) 872-2253
(202) 272-0080

in

Specifications or other Contract Documents, they shall mean the recognized name of the
entities in the following list. Names, telephone numbers, and Web sites are subject to
change and are believed to be accurate and up-to-date as of the date of the Contract

Documents.
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ABA  Arkansas Building Authority (501) 682-1833
http://www.arkansasbuildingauthority.com (916) 574-2041

1.5 CODES AND STANDARDS

A. All materials and workmanship shall comply with all applicable codes, specifications, local
ordinances, industry standards and utility company regulations. Where specific code
requirements apply, they shall be included in the job, whether or not specifically shown or
elsewhere specified.

B. Applicable codes and standards shall include all state laws, local ordinances, utility
company regulations, and the applicable requirements of the following adopted codes
and standards.

1. Building Codes for Arkansas
a. International Building Code 2012
b. Arkansas Fire Prevention Code 2012
C. National Electrical Code 2017
d. Arkansas Fuel Gas Code 2006 (International Fuel Gas Code 2006)
e. Arkansas Energy Code 2014
f. Arkansas State Plumbing Code 2006
g. Arkansas Mechanical Code 2010
h. Accessibility Code ICC/ANSI A117.1 2003
i. FM Global Property Loss Prevention Guidelines
j- UAF Design and Construction Guidelines
K. Arkansas Act 1494 — Conservation of Energy in State Buildings
1.6 CONFLICTING REQUIREMENTS
A. Conflicting requirements: If compliance with standards, codes, regulations, and

specifications establish different or conflicting requirements for minimum quantities or
quality levels, comply with the most stringent requirement. Refer conflicting requirements
that are different, but apparently equal, to Engineer for a decision before proceeding.

B. Minimum Quantity or Quality Levels: The quantity or quality level shown or specified
shall be the minimum provided or performed. The actual installation may comply exactly
with the minimum quantity or quality specified, or it may exceed the minimum within
reasonable limits. To comply with these requirements, indicated numeric values are
minimum or maximum, as appropriate, for the context of requirements. Refer
uncertainties to Engineer for a decision before proceeding.

1.7 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.
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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.

2. Abbreviations: Materials and products are identified by abbreviations published
as part of the U.S. National CAD Standard and scheduled on Drawings.

3. Keynoting:  Materials and products are identified by reference keynotes
referencing Specification Section numbers found in this Project Manual.

4, The HVAC Drawings show the general arrangement of all piping, equipment and
appurtenances and shall be followed as closely as actual building construction
and the work of other trades will permit. The work shall conform to the
requirements shown on all of the drawings. General and Structural Drawings
shall take precedence over HVAC Drawings. Because of the small scale of the
HVAC Drawings, it is not possible to indicate all offsets, fittings, and accessories,
which may be required. The Contractor shall investigate the structural and finish
conditions affecting the work and shall arrange his work accordingly, providing
such fittings, offsets, valves and accessories as may be required to meet such

conditions.
1.8 PHASED CONSTRUCTION
A. The Contractor shall refer to the General Requirements of this specification and prepare
all work schedules required to perform all work as shown on the Drawings and as herein
specified.
B. All services such as, but not limited to chilled water, steam, heating water and controls

shall be maintained to all areas of the building during this Contract. Temporary service
connections will be required where necessary to maintain these services. The Contractor
will make these connections as required to provide continuous service.

C. It will be the responsibility of the Contractor to carefully review the drawings,
specifications and existing conditions with reference to these types of services so that the
building may function normally during the construction process.

1.9 COORDINATION WITH OCCUPANTS

A. Full Owner Occupancy: Owner will occupy site and existing and adjacent building(s)
during entire construction period. Cooperate with Owner during construction operations
to minimize conflicts and facilitate Owner usage. Perform the Work so as not to interfere
with Owner's day-to-day operations. Maintain existing exits unless otherwise indicated.

1. Maintain access to existing walkways, corridors, and other adjacent occupied or
used facilities. Do not close or obstruct walkways, corridors, or other occupied or
used facilities without written permission from Owner and approval of authorities
having jurisdiction.

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

110 WORK RESTRICTIONS

A. 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:
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1. Notify Owner not less than seven days in advance of proposed utility
interruptions.

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

Hours for Utility Shutdowns: Coordinate with Owner.

4, Any accidental disturbance of services as a result of this Contract will be
immediately restored by the Contractor at no additional cost to the Owner.
B. Noise, Vibration, and Odors: Coordinate operations that may result in high levels of
noise and vibration, odors, or other disruption to Owner occupancy with Owner.
1. Notify Owner not less than two days in advance of proposed disruptive
operations.
2. Obtain Owner's written permission before proceeding with disruptive operations.
1.11 FEES, PERMITS, AND INSPECTIONS
A. All required fees, permits, and inspections of all kind shall be obtained and paid for by the

Contractor under the section of the specifications for which they are required.

B. Certificate of Final Inspection: Under each applicable section of the specifications, the
Contractor shall, upon completion of the work under that section, furnish a certificate of
final inspection to the Engineer from the inspection department having jurisdiction.

112 SUBMITTAL SCHEDULE

A. Submittal Schedule: Submit a schedule 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 Engineer and
additional time for handling and reviewing submittals required by those corrections.

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

2. Initial Submittal: Submit concurrently with startup construction schedule. Include
submittals required during the first 60 days of construction. List those submittals
required to maintain orderly progress of the Work and those required early
because of long lead time for manufacture or fabrication.

3. Final Submittal: ~ Submit concurrently with the first complete submittal of
Contractor's construction schedule.
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 Engineer's final release or approval.
113 SUBMITTAL ADMINISTRATIVE REQUIREMENTS
A. General Submittal Procedure Requirements: Prepare and submit submittals required by
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individual Specification Sections. Types of submittals are indicated in individual
Specification Sections.

1. Submit submittals to Engineer.
2. Engineer will return annotated file.
B. Digital Data Files:
1. Electronic digital data files of the Project drawings may be provided by Engineer

for Contractor's use in preparing submittals.

2. Electronic digital data files supplied for use in submittal preparation will be subject
to terms and conditions of the Engineer's Release Form. A signed release form
and any payment required must be returned to the Engineer prior to the
transmission of an electronic digital data files.

3. Electronic digital data file formats may include AutoCAD drawings, Revit
converted to AutoCAD drawings or Revit Model.

C. 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.

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

4, Coordinate transmittal of different types of submittals for related parts of the Work
so processing will not be delayed because of need to review submittals
concurrently for coordination.

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

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

1. Initial Review: Allow 14 days for initial review of each submittal. Allow additional
time if coordination with subsequent submittals is required. Engineer will advise
Contractor when a submittal being processed must be delayed for coordination.

2. Intermediate Review: If intermediate submittal is necessary, process it in same
manner as initial submittal.
3. Resubmittal Review: Allow 14 days for review of each resubmittal.
E. Paper Submittals: Place a permanent label or title block on each submittal item for
identification.
1. Indicate name of firm or entity that prepared each submittal on label or title block.
2. Provide a space on label or beside title block to record Contractor's review and
approval markings and action taken by Engineer.
3. Include the following information for processing and recording action taken:
a. Project name.
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Date.
Name of Engineer.

Name of Contractor.

Name of subcontractor.

Name of supplier.

Name of manufacturer.
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i

Submittal number or other unique identifier, including revision identifier.

1) Submittal number shall use Specification Section number
followed by a decimal point and then a sequential number (e.g.,
230900.01). Resubmittals shall include an alphabetic suffix after
another decimal point (e.g., 230900.01.A).

Number and title of appropriate Specification Section.

Drawing number and detail references, as appropriate.

k. Location(s) where product is to be installed, as appropriate.
l. Other necessary identification.
4. Additional Paper Copies: Unless additional copies are required for final submittal,

and unless Engineer observes noncompliance with provisions in the Contract
Documents, initial submittal may serve as final submittal.

a. Submit one copy of submittal to concurrent reviewer in addition to
specified number of copies to Engineer.
5. Transmittal for Paper Submittals: Assemble each submittal individually and

appropriately for transmittal and handling. Transmit each submittal using a
transmittal form.

a.

University of Arkansas
Heating Plant AHU
ENFRA TME Project No.: 04-25-0011

Transmittal Form for Paper Submittals: Provide locations on form for the
following information:

1) Project name.

2) Date.

3) Destination (To:).

4) Source (From:).

5) Name and address of Engineer.

6) Name of Construction Manager.

7) Name of Contractor.

8) Name of firm or entity that prepared submittal.

9) Names of subcontractor, manufacturer, and supplier.

10) Category and type of submittal.
11) Submittal purpose and description.
12) Specification Section number and title.

13) Specification paragraph number or drawing designation and
generic name for each of multiple items.

14) Drawing number and detail references, as appropriate.
15) Indication of full or partial submittal.

16) Transmittal number.

17) Submittal and transmittal distribution record.

18) Remarks.

19) Signature of transmitter.
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F. Electronic Submittals: Identify and incorporate information in each electronic submittal
file 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.
a. File name shall use project identifier and Specification Section number

followed by a decimal point and then a sequential number (e.g., LNHS-
061000.01). Resubmittals shall include an alphabetic suffix after another
decimal point (e.g., LNHS-061000.01.A).

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

4, Transmittal Form for Electronic Submittals: Use electronic form containing the
following information:
a. Project name.
b. Date.
C. Name and address of Engineer.
d. Name of Construction Manager.
e. Name of Contractor.
f. Name of firm or entity that prepared submittal.

g. Names of subcontractor, manufacturer, and supplier.
h. Category and type of submittal.
i. Submittal purpose and description.
j Specification Section number and title.
k. Specification paragraph number or drawing designation and generic
name for each of multiple items.
l. Drawing number and detail references, as appropriate.
m. Location(s) where product is to be installed, as appropriate.
n. Related physical samples submitted directly.
0. Indication of full or partial submittal.
p. Transmittal number.
qg. Submittal and transmittal distribution record.
r. Other necessary identification.
S. Remarks.
5. Metadata: Include the following information as keywords in the electronic
submittal file metadata:
a. Project name.
b. Number and title of appropriate Specification Section.
C. Manufacturer name.
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d. Product name.
G. Options: Identify options requiring selection by Engineer.

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

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

1. Note date and content of previous submittal.

2. Note date and content of revision in label or title block and clearly indicate extent
of revision.

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

action stamp.

J. 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.

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

L. Comparable Product Requests: Submit request for consideration of each comparable

product. Identify product or fabrication or installation method to be replaced. Include
Specification Section number and title and Drawing numbers and titles.

1. Include data to indicate compliance with the requirements specified in
"Comparable Products" Article.

2. Engineer’s Action: If necessary, Engineer will request additional information or
documentation for evaluation within one week of receipt of a comparable product
request. Engineer will notify Contractor of approval or rejection of proposed
comparable product request within 14 days of receipt of request, or 7 days of
receipt of additional information or documentation, whichever is later.

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

114 CLOSEOUT SUBMITTALS

A. Closeout submittals shall include, but not limited to, the following:
1. Operation and Maintenance Materials
2 Record Drawings
3. Demonstration and Training Materials
4 Final Approved Submittals

1.15 MAINTENANCE MATERIAL SUBMITTALS

A. Manual Content: Operations and maintenance manual content is specified in individual
Specification Sections to be reviewed at the time of Section submittals. Submit reviewed
manual content formatted and organized as required by this Section.

1. Engineer will comment on whether content of operations and maintenance
submittals are acceptable.
2. Where applicable, clarify and update reviewed manual content to correspond to
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revisions and field conditions.
B. Format: Submit operations and maintenance manuals in the following format:

1. PDF electronic file. Assemble each manual into a composite electronically
indexed file. Submit on digital media acceptable to Engineer.

a. Name each indexed document file in composite electronic index with
applicable item name. Include a complete electronically linked operation
and maintenance directory.

b. Enable inserted reviewer comments on draft submittals.

2. In addition to the electronic submit provide two paper copies of the corrected final
submittal as part of the “Closeout Documents”. Include a complete operation and
maintenance directory. Enclose title pages and directories in clear plastic
sleeves. Engineer will return two copies. The two paper copies will be provided
to the Owner as part of the “Closeout Documents”

C. Initial Manual Submittal: Submit draft copy of each manual at least 45 days before
commencing demonstration and training. Engineer will comment on whether general
scope and content of manual are acceptable.

D. Final Manual Submittal: Submit each manual in final form prior to requesting inspection
for Substantial Completion and at least 30 days before commencing demonstration and
training. Engineer will return copy with comments.

1. Correct or revise each manual to comply with Engineer's comments. Submit
copies of each corrected manual within 15 days of receipt of Engineer's
comments and prior to commencing demonstration and training.

116 TRAINING SUBMITTALS

A. Demonstration to the Owner personnel of the HVAC products and systems to be utilized
on the project is required.

B. Training of Owner personnel in operation and maintenance is required for:
1. HVAC systems and equipment.
2. All software-operated systems.
3. Items specified in individual product Sections
C. 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.

D. Qualification Data: For instructor.

E. Attendance Record: For each training module, submit list of participants and length of
instruction time.

F. Evaluations: For each participant and for each training module, submit results and
documentation of performance-based test.
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G. Demonstration and Training Video Recordings: Submit two copies within seven days of
end of each training module.

1. Identification:. On each copy, provide an applied label with the following
information:
a. Name of Project.
b. Name and address of videographer.
c Name of Engineer.
d. Name of Construction Manager.
e Name of Contractor.
f. Date of video recording.

2. Transcript: Prepared and bound in format matching operation and maintenance
manuals. Mark appropriate identification on front and spine of each binder.
Include a cover sheet with same label information as the corresponding video
recording. Include name of Project and date of video recording on each page.

3. Transcript: Prepared in PDF electronic format. Include a cover sheet with same
label information as the corresponding video recording and a table of contents
with links to corresponding training components. Include name of Project and
date of video recording on each page.

4, At completion of training, submit complete training manual(s) for Owner's use in
PDF electronic file format on compact disc.

117 QUALITY ASSURANCE
A. Products:

1. Compeatibility 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.

a. Each contractor is responsible for providing products and construction
methods compatible with products and construction methods of other
contractors.

b. If a dispute arises between contractors over concurrently selectable but
incompatible products, Engineer will determine which products shall be
used.

118 PRODUCT DELIVERY, STORAGE, AND HANDLING
A. Deliver, store, and handle products using means and methods that will prevent damage,

deterioration, and loss, including theft and vandalism. Comply with manufacturer's
written instructions.

B. Delivery and Handling:

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

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

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

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

Store products that are subject to damage by the elements, under cover in a
weathertight enclosure above ground, with ventilation adequate to prevent
condensation or moisture damage.

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.

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.

1.19 PRODUCT WARRANTIES

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

1. Manufacturer's Warranty: Written warranty furnished by individual manufacturer
for a particular product and specifically endorsed by manufacturer to Owner.
2. Special Warranty: Written warranty required by the Contract Documents to
provide specific rights for Owner.
B. Special Warranties: Prepare a written document that contains appropriate terms and
identification, ready for execution.
1. Manufacturer's Standard Form: Modified to include Project-specific information
and properly executed.
2. Specified Form: When specified forms are included with the Specifications,
prepare a written document using indicated form properly executed.
3. See other Sections for specific content requirements and particular requirements
for submitting special warranties.
C. Submit warranties in accordance with “Closeout Procedures.”
1.20 FIELD CONDITIONS
A. The Contractor shall visit the site of the building before submitting a proposal on this

work, and shall thoroughly familiarize himself with the existing conditions and operations.
Failure on his part to do this will not be cause of extras after the contract is signed, by
reason of unforeseen conditions.

1.21 WARRANTY

A. The Contractor shall, after completion of the original test of the installation, and
acceptance by the Engineer, provide any service incidental to the proper performance of
the plumbing, air conditioning, ventilating, heating and control systems under guarantees
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outlined above for a period of 1 full year after acceptance by the Engineer and Owner.
Regardless of anything to the contrary in warranties by the equipment manufacturer
involved, the Contractor's warranty shall run for 1 full year after final acceptance by the
Engineer.

PART 2 - PRODUCTS
21 SUBMITTAL PROCEDURES

A. General Submittal Procedure Requirements: Prepare and submit submittals required by
individual Specification Sections. Types of submittals are indicated in individual
Specification Sections.

1. Submit electronic submittals to Engineer.
a. Engineer will return annotated file. Annotate and retain one copy of file
as an electronic Project record document file.
B. Product Data: Collect information into a single submittal for each element of construction
and type of product or equipment.
1. If information must be specially prepared for submittal because standard
published data are not suitable for use, submit as Shop Drawings, not as Product
Data.
2. Mark each copy of each submittal to show which products and options are
applicable.
3. Include the following information, as applicable:
a. Manufacturer's catalog cuts.
b Manufacturer's product specifications.
c Standard color charts.
d. Statement of compliance with specified referenced standards.
e Testing by recognized testing agency.
f Application of testing agency labels and seals.
g. Notation of coordination requirements.
h. Availability and delivery time information.
4, For equipment, include the following in addition to the above, as applicable:
a. Wiring diagrams showing factory-installed wiring.
b Printed performance curves.
C. Operational range diagrams.
d Clearances required to other construction, if not indicated on

accompanying Shop Drawings.

C. Shop Drawings: Prepare Project-specific information, drawn accurately to scale and
sufficiently large to show all pertinent features of the item, method of connections, and
notations clearly legible. Do not base Shop Drawings on reproductions of the Contract
Documents or standard printed data, unless submittal based on Engineer's digital data
drawing files is otherwise permitted.

1. Preparation: Fully illustrate requirements in the Contract Documents. Include the
following information, as applicable:
a. Identification of products.
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b Schedules.

c Compliance with specified standards.

d. Notation of coordination requirements.

e Notation of dimensions established by field measurement.

f Relationship and attachment to adjoining construction clearly indicated.
g. Seal and signature of professional engineer if specified.

2. BIM File Incorporation: Develop and incorporate Shop Drawing files into Building
Information Model established for Project.

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

1. Type of product. Include unique identifier for each product indicated in the
Contract Documents or assigned by Contractor if none is indicated.
2. Manufacturer and product name, and model number if applicable.
3. Number and name of room or space.
4, Location within room or space.
E. Coordination Drawing Submittals: Comply with requirements specified in

Section 01 3100 "Project Management and Coordination."

F. Test and Inspection Reports and Schedule of Tests and Inspections Submittals: Comply
with requirements specified in Section 01 4000 "Quality Requirements."

G. Closeout Submittals and Maintenance Material Submittals: Comply with requirements
specified in Section 01 7700 "Closeout Procedures."

H. Maintenance Data: Comply with requirements specified in Section 01 7823 "Operation
and Maintenance Data."

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

J. 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.

K. 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.

L. 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.

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

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

0. 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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P. 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.

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

1. Name of evaluation organization.
Date of evaluation.

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

Test procedures and results.
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Limitations of use.

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

S. 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.

T. 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.

2.2 DELEGATED-DESIGN SERVICES

A. 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 not sufficient to perform services or certification required,
submit a written request for additional information to Engineer.

B. Delegated-Design Services Certification: In addition to Shop Drawings, Product Data,
and other required submittals, submit 2 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.

C. BIM File Incorporation: Provide delegated-design drawing and data files into Building
Information Model established for Project.

23 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.
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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. Were two or more units of materials or equipment of the same type or class are
required, these units shall be products of one manufacturer.

4, Owner reserves the right to limit selection to products with warranties not in
conflict with requirements of the Contract Documents.

5. Where products are accompanied by the term "as selected," Engineer will make
selection.

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

7. Products containing asbestos shall not be used.

8. Or Equal: For products specified by name and accompanied by the term "or

equal," or "or approved equal," or "or approved," comply with requirements in
"Comparable Products" Article to obtain approval for use of an unnamed product.

B. Product Selection Procedures:

1. Product: Where Specifications name a single manufacturer and product, provide
the named product that complies with requirements. Comparable products or
substitutions for Contractor's convenience will not be considered.

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

3. Products:

a. Restricted List: 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 shall be considered.

b. Nonrestricted List: Where Specifications include a list of names of both
available manufacturers and products, provide one of the products listed,
or an unnamed product, that complies with requirements. Comply with
requirements in "Comparable Products" Article for consideration of an
unnamed product.

4, Manufacturers:

a. Restricted List: 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 shall be considered.

b. Nonrestricted List: Where Specifications include a list of available
manufacturers, provide a product by one of the manufacturers listed, or a
product by an unnamed manufacturer, that complies with requirements.
Comply with requirements in "Comparable Products" Article for
consideration of an unnamed manufacturer's product.

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

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

24 COMPARABLE PRODUCTS

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

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

2. Detailed comparison of significant qualities of proposed product with those named
in the Specifications. Significant qualities include attributes such as
performance, weight, size, durability, visual effect, and specific features and
requirements indicated.

Evidence that proposed product provides specified warranty.

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

5. Contractor is responsible for any modification required by products other than the
basis of design product at no additional cost to the owner including but not limited
to modifications to supports and connections,

2.5 COORDINATION DRAWINGS

A. Coordination Drawings, General: Prepare coordination drawings according to
requirements in individual Sections, and additionally where installation is not completely
shown on Shop Drawings, where limited space availability necessitates coordination, or if
coordination is required to facilitate integration of products and materials fabricated or
installed by more than one entity.

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

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

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

C. Indicate functional and spatial relationships of components of
architectural, structural, civil, mechanical, and electrical systems.
d. Indicate space requirements for routine maintenance and for anticipated
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replacement of components during the life of the installation.

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

f. Indicate required installation sequences.

g. Indicate dimensions shown on the Drawings. Specifically note

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

B. Coordination Drawing Organization: Organize coordination drawings as follows:

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

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

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

4. Structural Penetrations: Indicate penetrations and openings required for all
disciplines.
5. Mechanical and Plumbing Work: Show the following:
a. Sizes and bottom elevations of ductwork, piping, and conduit runs,
including insulation, bracing, flanges, and support systems.
b. Dimensions of major components, such as dampers, valves, diffusers,
access doors, cleanouts and electrical distribution equipment.
C. Fire-rated enclosures around ductwork.
6. Electrical Work: Show the following:
a. Runs of vertical and horizontal conduit 1-1/4 inches in diameter and
larger.
b. Light fixture, exit light, emergency battery pack, smoke detector, and
other fire-alarm locations.
C. Panel board, switch board, switchgear, transformer, busway, generator,
and motor control center locations.
d. Location of pull boxes and junction boxes, dimensioned from column
center lines.
7. Fire-Protection System: Show the following:
a. Locations of standpipes, mains piping, branch lines, pipe drops, and
sprinkler heads.
8. Review: Engineer will review coordination drawings to confirm that the Work is
being coordinated, but not for the details of the coordination, which are
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Contractor's responsibility. If Engineer determines that coordination drawings are
not being prepared in sufficient scope or detail, or are otherwise deficient,
Engineer will so inform Contractor, who shall make changes as directed and
resubmit.

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

1. File Preparation Format: DXF operating in Microsoft Windows operating system.

2. File Submittal Format: Submit or post coordination drawing files using format
same as file preparation format and supply Portable Data File (PDF) format.

3. BIM File Incorporation:  Provide coordination drawing files into Building
Information Model established for Project.

a. Provide 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 Engineer.

2.6 OPERATION AND MAINTENANCE DOCUMENTATION DIRECTORY

A. Directory: Prepare a single, comprehensive directory of emergency, operation, and
maintenance data and materials, listing items and their location to facilitate ready access
to desired information. Include a section in the directory for each of the following:

1. List of documents.
2. List of systems.
3. List of equipment.
4. Table of contents.
B. List of Systems and Subsystems: List systems alphabetically. Include references to

operation and maintenance manuals that contain information about each system.

C. List of Equipment: List equipment for each system, organized alphabetically by system.
For pieces of equipment not part of system, list alphabetically in separate list.

D. Tables of Contents: Include a table of contents for each emergency, operation, and
maintenance manual.

E. Identification: In the documentation directory and in each operation and maintenance
manual, identify each system, subsystem, and piece of equipment with same designation
used in the Contract Documents. If no designation exists, assign a designation according
to ASHRAE Guideline 4, "Preparation of Operating and Maintenance Documentation for
Building Systems."

27 REQUIREMENTS FOR EMERGENCY, OPERATION, AND MAINTENANCE MANUALS

A. Organization: Unless otherwise indicated, organize each manual into a separate section
for each system and subsystem, and a separate section for each piece of equipment not
part of a system. Each manual shall contain the following materials, in the order listed:

1. Title page.
2. Table of contents.
3. Manual contents.
B. Title Page: Include the following information:
1. Subject matter included in manual.
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Name and address of Project.

Name and address of Owner.

Date of submittal.

Name and contact information for Contractor.

Name and contact information for Construction Manager.
Name and contact information for Engineer.

Name and contact information for Commissioning Authority.
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Names and contact information for major consultants to the Engineer that
designed the systems contained in the manuals.

10. Cross-reference to related systems in other operation and maintenance manuals.

C. Table of Contents: List each product included in manual, identified by product name,
indexed to the content of the volume, and cross-referenced to Specification Section
number in Project Manual.

1. If operation or maintenance documentation requires more than one volume to
accommodate data, include comprehensive table of contents for all volumes in
each volume of the set.

D. Manual Contents: Organize into sets of manageable size. Arrange contents
alphabetically by system, subsystem, and equipment. If possible, assemble instructions
for subsystems, equipment, and components of one system into a single binder.

E. Manuals, Electronic Files: Submit manuals in the form of a multiple file composite
electronic PDF file for each manual type required.

1. Electronic Files: Use electronic files prepared by manufacturer where available.
Where scanning of paper documents is required, configure scanned file for
minimum readable file size.

2. File Names and Bookmarks: Enable bookmarking of individual documents based
on file names. Name document files to correspond to system, subsystem, and
equipment names used in manual directory and table of contents. Group
documents for each system and subsystem into individual composite
bookmarked files, then create composite manual, so that resulting bookmarks
reflect the system, subsystem, and equipment names in a readily navigated file
tree. Configure electronic manual to display bookmark panel on opening file.

F. Manuals, Paper Copy: Submit manuals in the form of hard copy, bound and labeled
volumes.
1. Binders: Heavy-duty, three-ring, vinyl-covered, binders, in thickness necessary to

accommodate contents, sized to hold 8-1/2-by-11-inch paper; with clear plastic
sleeve on spine to hold label describing contents and with pockets inside covers
to hold folded oversize sheets.

a. If two or more binders are necessary to accommodate data of a system,
organize data in each binder into groupings by subsystem and related
components. Cross-reference other binders if necessary to provide
essential information for proper operation or maintenance of equipment
or system.

b. Identify each binder on front and spine, with printed title "OPERATION
AND MAINTENANCE MANUAL," Project title or name, subject matter of
contents. Indicate volume number for multiple-volume sets.
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2. Dividers: Heavy-paper dividers with plastic-covered tabs for each section of the
manual. Mark each tab to indicate contents. Include typed list of products and
major components of equipment included in the section on each divider, cross-
referenced to Specification Section number and title of Project Manual.

3. Protective Plastic Sleeves: Transparent plastic sleeves designed to enclose
diagnostic software storage media for computerized electronic equipment.

Supplementary Text: Prepared on 8-1/2-by-11-inch white bond paper.
Drawings: Attach reinforced, punched binder tabs on drawings and bind with text.

a. If oversize drawings are necessary, fold drawings to same size as text
pages and use as foldouts.

b. If drawings are too large to be used as foldouts, fold and place drawings
in labeled envelopes and bind envelopes in rear of manual. At
appropriate locations in manual, insert typewritten pages indicating
drawing titles, descriptions of contents, and drawing locations.

2.8 EMERGENCY MANUALS

A. Content: Organize manual into a separate section for each of the following:
1. Type of emergency.
2. Emergency instructions.
3. Emergency procedures.
B. Type of Emergency: Where applicable for each type of emergency indicated below,

include instructions and procedures for each system, subsystem, piece of equipment,
and component:

Fire.

Flood.

Gas leak.
Water leak.
Power failure.
Water outage.

System, subsystem, or equipment failure.
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Chemical release or spill.

C. Emergency Instructions: Describe and explain warnings, trouble indications, error
messages, and similar codes and signals. Include responsibilities of Owner's operating
personnel for notification of Installer, supplier, and manufacturer to maintain warranties.

D. Emergency Procedures: Include the following, as applicable:
1. Instructions on stopping.
2. Shutdown instructions for each type of emergency.
3. Operating instructions for conditions outside normal operating limits.
4, Required sequences for electric or electronic systems.

5. Special operating instructions and procedures.
29 OPERATION MANUALS
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University of Arkansas
Heating Plant AHU

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.
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Piped system diagrams.

9. Precautions against improper use.

10. License requirements including inspection and renewal dates.
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.

© © N o g b~ w N

Complete nomenclature and number of replacement parts.
Operating Procedures: Include the following, as applicable:
Startup procedures.

Equipment or system break-in procedures.

Routine and normal operating instructions.

Regulation and control procedures.

Instructions on stopping.

Normal shutdown instructions.

Seasonal and weekend operating instructions.

Required sequences for electric or electronic systems.

© © N o a bk~ w N

Special operating instructions and procedures.

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.
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210 PRODUCT MAINTENANCE MANUALS

A. 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.

B. 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.

C. 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.

D. 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.

E. Repair Materials and Sources: Include lists of materials and local sources of materials
and related services.

F. 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.

211 SYSTEMS AND EQUIPMENT MAINTENANCE MANUALS
A. Content: For each system, subsystem, and piece of equipment not part of a system,

include source information, manufacturers' maintenance documentation, maintenance
procedures, maintenance and service schedules, spare parts list and source information,
maintenance service contracts, and warranty and bond information, as described below.

B. Source Information: List each system, subsystem, and piece of equipment included in
manual, identified by product name and arranged to match manual's table of contents.
For each product, list name, address, and telephone number of Installer or supplier and
maintenance service agent, and cross-reference Specification Section number and title in
Project Manual and drawing or schedule designation or identifier where applicable.

C. Manufacturers'  Maintenance = Documentation: Manufacturers'  maintenance
documentation including the following information for each component part or piece of
equipment:

1. Standard maintenance instructions and bulletins.
2. Drawings, diagrams, and instructions required for maintenance, including
disassembly and component removal, replacement, and assembly.
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3. Identification and nomenclature of parts and components.

4, List of items recommended to be stocked as spare parts.
D. 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.
E. 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.

F. 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.

G. Maintenance Service Contracts: Include copies of maintenance agreements with name
and telephone number of service agent.
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.
212 RECORD DRAWINGS
A. 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.
a. Give particular attention to information on concealed elements that would
be difficult to identify or measure and record later.
b. Accurately record information in an acceptable drawing technique.
Record data as soon as possible after obtaining it.
d. Record and check the markup before enclosing concealed installations.
e. Cross-reference record prints to corresponding archive photographic
documentation.
2. Content: Types of items requiring marking include, but are not limited to, the
University of Arkansas January 16, 2026
Heating Plant AHU SUPPLEMENTARY HVAC GENERAL CONDITIONS

ENFRA TME Project No.: 04-25-0011 230000 - 29



following:

a. Dimensional changes to Drawings.

o4

Revisions to details shown on Drawings.

C. Depths of foundations below first floor.

d. Locations and depths of underground utilities.

e. Revisions to routing of piping and conduits.

f. Revisions to electrical circuitry.

g. Actual equipment locations.

h. Duct size and routing.

i. Locations of concealed internal utilities.

j Changes made by Change Order or Change Directive.

k. Changes made following Engineer's written orders.

l. Details not on the original Contract Drawings.

m. Field records for variable and concealed conditions.

n. Record information on the Work that is shown only schematically.
3. Mark the Contract Drawings and Shop Drawings completely and accurately. Use

personnel proficient at recording graphic information in production of marked-up
record prints.

4, Mark record sets with erasable, red-colored pencil. Use other colors to
distinguish between changes for different categories of the Work at same
location.

5. Mark important additional information that was either shown schematically or

omitted from original Drawings.

6. Note Construction Change Directive numbers, alternate numbers, Change Order
numbers, and similar identification, where applicable.

B. Record Digital Data Files: Immediately before inspection for Certificate of Substantial
Completion, review marked-up record prints with Engineer. When authorized, prepare a
full set of corrected digital data files of the Contract Drawings, as follows:

1. Format: DWG, Version 2013-2017, Microsoft Windows operating system.
2. Format: Annotated PDF electronic file.
3. Incorporate changes and additional information previously marked on record

prints. Delete, redraw, and add details and notations where applicable.
4, Refer instances of uncertainty to Engineer for resolution.

Engineer will furnish Contractor one set of digital data files of the Contract
Drawings for use in recording information.

a. See Section 01 3300 "Submittal Procedures" for requirements related to
use of Engineer’s digital data files.
b. Engineer will provide data file layer information. Record markups in
separate layers.
C. Newly Prepared Record Drawings: Prepare new Drawings instead of preparing record
Drawings where Engineer determines that neither the original Contract Drawings nor
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Shop Drawings are suitable to show actual installation.

1. New Drawings may be required when a Change Order is issued as a result of
accepting an alternate, substitution, or other modification.

2. Consult Engineer for proper scale and scope of detailing and notations required to
record the actual physical installation and its relation to other construction.
Integrate newly prepared record Drawings into record Drawing sets; comply with
procedures for formatting, organizing, copying, binding, and submitting.

D. Format: Identify and date each record Drawing; include the designation "PROJECT
RECORD DRAWING" in a prominent location.
1. Record Prints: Organize record prints and newly prepared record Drawings into

manageable sets. Bind each set with durable paper cover sheets. Include
identification on cover sheets.

2. Format: Annotated PDF electronic file.

Record Digital Data Files: Organize digital data information into separate
electronic files that correspond to each sheet of the Contract Drawings. Name
each file with the sheet identification. Include identification in each digital data

file.
4. Identification: As follows:
a. Project name.
b. Date.
C. Designation "PROJECT RECORD DRAWINGS."
d. Name of Engineer.
e. Name of Contractor.
213 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.
Operating standards.
Regulatory requirements.

Equipment function.

-~ o a o

Operating characteristics.

Limiting conditions.

J @

Performance curves.
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2. Documentation: Review the following items in detail:

a. Emergency manuals.

o4

Operations manuals.

C. Maintenance manuals.

d. Project record documents.

e. Identification systems.

f. Warranties and bonds.

g. Maintenance service agreements and similar continuing commitments.
University of Arkansas January 16, 2026
Heating Plant AHU SUPPLEMENTARY HVAC GENERAL CONDITIONS

ENFRA TME Project No.: 04-25-0011 230000 - 32



3. Emergencies: Include the following, as applicable:

a. Instructions on meaning of warnings, trouble indications, and error
messages.
b. Instructions on stopping.
c Shutdown instructions for each type of emergency.
d. Operating instructions for conditions outside of normal operating limits.
e Sequences for electric or electronic systems.
f. Special operating instructions and procedures.
4. Operations: Include the following, as applicable:
a. Startup procedures.
b. Equipment or system break-in procedures.
C. Routine and normal operating instructions.
d. Regulation and control procedures.
e. Control sequences.
f. Safety procedures.
g. Instructions on stopping.
h. Normal shutdown instructions.
i. Operating procedures for emergencies.
j. Operating procedures for system, subsystem, or equipment failure.
k. Seasonal and weekend operating instructions.
l. Required sequences for electric or electronic systems.
m. Special operating instructions and procedures.
5. Adjustments: Include the following:
a. Alignments.
b. Checking adjustments.
C. Noise and vibration adjustments.
d. Economy and efficiency adjustments.
6. Troubleshooting: Include the following:
a. Diagnostic instructions.
b. Test and inspection procedures.
7. Maintenance: Include the following:
a. Inspection procedures.
b Types of cleaning agents to be used and methods of cleaning.
C List of cleaning agents and methods of cleaning detrimental to product.
d. Procedures for routine cleaning
e Procedures for preventive maintenance.
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f. Procedures for routine maintenance.

g. Instruction on use of special tools.
8. Repairs: Include the following:
a. Diagnosis instructions.
b. Repair instructions.
C. Disassembly; component removal, repair, and replacement; and

reassembly instructions.

o

Instructions for identifying parts and components.

o

Review of spare parts needed for operation and maintenance.
PART 3 - EXECUTION
31 CONTRACTOR'S SUBMITTAL REVIEW

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

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

3.2 ENGINEER'S SUBMITTAL ACTION

A. Action Submittals: Engineer will review each submittal, make marks to indicate
corrections or revisions required, and return it. Engineer will stamp each submittal with
an action stamp and will mark stamp appropriately to indicate action.

B. Informational Submittals: Engineer will review each submittal and will not return it, or will
return it if it does not comply with requirements. Engineer will forward each submittal to
the appropriate party.

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

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

E. Submittals not required by the Contract Documents may be returned by the Engineer
without action.

3.3 SALVAGING DEMOLITION WASTE

A. Salvaged Items for Reuse in the Work: Salvage items for reuse and handle as follows:
1. Clean salvaged items.
2 Store items in a secure area until installation.
3. Protect items from damage during transport and storage.
4 Install salvaged items to comply with installation requirements for new materials

and equipment. Provide connections, supports, and miscellaneous materials
necessary to make items functional for use indicated.

B. Salvaged Items for Owner's Use: Salvage items for Owner's use and handle as follows:
1. Clean salvaged items.
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2. Store items in a secure area until delivery to Owner.

3. Transport items to Owner's storage area designated by Owner.
4, Protect items from damage during transport and storage.
C. Equipment: Drain tanks, piping, and fixtures. Seal openings with caps or plugs. Protect
equipment from exposure to weather.
D. Plumbing Fixtures: Separate by type and size.
3.4 DISPOSAL OF WASTE
A. General: Except for items or materials to be salvaged, recycled, or otherwise reused,

remove waste materials from Project site and legally dispose of them in a landfill or
incinerator acceptable to authorities having jurisdiction.

1. Except as otherwise specified, do not allow waste materials that are to be
disposed of accumulate on-site.

2. Remove and transport debris in a manner that will prevent spillage on adjacent
surfaces and areas.

3. Disposal: Remove waste materials from Owner's property and legally dispose of
them

3.5 OPERATION AND MAINTENANCE MANUAL PREPARATION
A. Operation and Maintenance Documentation Directory: Prepare a separate manual that

provides an organized reference to emergency, operation, and maintenance manuals.

B. Emergency Manual: Assemble a complete set of emergency information indicating
procedures for use by emergency personnel and by Owner's operating personnel for
types of emergencies indicated.

C. Product Maintenance Manual: Assemble a complete set of maintenance data indicating
care and maintenance of each product, material, and finish incorporated into the Work.

D. Operation and Maintenance Manuals: Assemble a complete set of operation and
maintenance data indicating operation and maintenance of each system, subsystem, and
piece of equipment not part of a system.

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.

E. Manufacturers' Data: Where manuals contain manufacturers' standard printed data,
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.

1. 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.

F. 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.
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1. Do not use original project record documents as part of operation and
maintenance manuals.

2. Comply with requirements of newly prepared record Drawings in "Project Record
Documents."
G. Comply with "Closeout Procedures" for schedule for submitting operation and

maintenance documentation.
3.6 RECORD DRAWING RECORDING AND MAINTENANCE

A. Recording: Maintain one copy of each submittal during the construction period for project
record document purposes. Post changes and revisions to project record documents as
they occur; do not wait until end of Project.

3.7 COORDINATION OF WORK

A. The Contractor shall compare the HVAC Drawings and Specifications with the drawings
and specifications for other trades and shall report any discrepancies between them to
the Engineer and obtain written instructions for changes necessary in the HVAC Work.
The HVAC Work shall be installed in cooperation with other trades installing related work.
Before installation, the Contractor shall make proper provision to avoid interferences. All
changes required in the work of the Contractor caused by a failure to coordinate the work
with other trades shall be made by the Contractor at his own expense.

B. Anchor bolts, sleeves, inserts and supports that may be required for the HVAC Work
shall be furnished under the same section of the specifications as the respective items to
be supported, and they shall be installed, except as otherwise specified, by the trade
furnishing and installing the material in which they are to be located. Location of anchor
bolts, sleeves, inserts and supports shall be directed by the trade requiring them, which
trade shall also insure that they are properly installed. Any expense resulting from the
improper location or installation of anchor bolts, sleeves, inserts and supports shall be
paid for by the Contractor under the section of the specifications for the trade with the
responsibility for directing their proper location.

C. Slots, chases, openings and recesses through floors, walls, ceilings and roofs as
specified will be provided by the various trades in their respective materials, but the trade
requiring them shall see that they are properly located, and shall do any cutting and
patching caused by the neglect to do so. Slots, chases, openings and recesses in
existing structure shall be cut by the trade requiring them and patched and repaired by
that trade.

D. Locations of pipes, ducts, equipment, etc. shall be adjusted to accommodate the work
and to avoid interferences anticipated and encountered. The Contractor shall determine
the exact route and location of each pipe and duct prior to fabrication.

1. Right-of-Way: Lines which pitch shall have the right of way over those which do
not pitch. For example: plumbing drains shall normally have right of way. Lines
whose elevations cannot be changed shall have the right of way over lines
whose elevations can be changed.

2. Offsets, transitions and changes in direction in pipes and ducts shall be made as
required to maintain proper head room and pitch of sloping lines whether or not
indicated on the drawings. The Contractor shall furnish and install all traps, air
vents, sanitary vents, etc., as required to effect these offsets, transitions and
changes in direction.

3. Installation and Arrangement: The Contractor shall install all HYAC Work to
permit removal (without damage to other parts) of coils, heat exchanger bundles,
fan shafts and wheels, filters, belt guards, sheaves and drives, and all other parts
requiring periodic replacement or maintenance. The Contractor shall arrange
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pipes, ducts and equipment to permit ready access to valves, cocks, control
components and to clear the openings of swinging and overhead doors and of
access panels.

4, Ductwork: The Contractor shall change the cross-sectional dimensions of
ductwork when required to meet job conditions but shall maintain at least the
same equivalent cross-sectional area. The Contractor shall secure the approval
of the Engineer prior to fabrication of ductwork requiring such changes.

5. Access: The Contractor shall provide all necessary access panels in walls,
ceilings, equipment, ducts, etc., as required for inspection of interiors and for
proper maintenance and or installation of equipment valves and dampers.
Where changes from the plans are made by the Contractor in the installation of
his work, he shall provide any and all access panels required as a result of these
changes.

E. Connections Different From Those Shown: Where equipment requiring different
arrangement or connections from those shown is approved, it shall be the responsibility
of the Contractor to install the equipment to operate properly with the intent of the
drawings and specifications. When directed, the Contractor shall submit drawings
showing the proposed installation. If the proposed installation is approved, the
Contractor shall make all incidental changes in piping, ductwork, supports, insulation, etc.
The Contractor shall provide any additional valves, fittings, and other additional
equipment required for the proper operation of the system resulting from the selection of
equipment, including all required changes in affected trades. The Contractor shall be
responsible for the proper location of roughing in and connections by other trades. All
changes shall be made at no increase in the contract amount or additional cost to the
other trades.

F. Connections: All piping connecting to equipment shall be installed without strain at the
piping connection

G. Inaccessible Equipment
1. Where the Engineer or Owner determines that the Contractor has installed

equipment not conveniently accessible for operation and maintenance,
equipment shall be removed and reinstalled or remedial action (such as providing
access panels) performed as directed at no additional cost to the Owner.

2. The term "conveniently accessible" is defined as capable of being reached
without the use of ladders, or without climbing or crawling under or over
obstacles such as motors, fans, pumps, belt guards, transformers, high voltage
lines, piping, and ductwork.

H. Electrical Coordination

1. Power: All power and motor wiring shall be performed under Division 26 unless
otherwise noted for specific items. Control and interlock wiring shall be done by
the Contractor of this Division.

2. Starters and Drives: All motor starters and drives unless included in other
sections of the specifications shall be by Division 26. Furnish auxiliary contacts
on magnetic starters to permit interlocking of starting circuits.

3. Disconnects: All equipment furnished under this Division required to have a
means of disconnect shall be supplied with a disconnect or a disconnect shall be
furnished and installed by Division 26. The Contractor shall coordinate between
this Division and Division 26 to ensure that all disconnects required for the
Project are furnished and installed.

4. The Contractor of this Division shall furnish and install any low voltage relays,
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pressure switches, thermostats and similar items required for the proper
operation of the HVAC equipment.

l. Dedicated Electrical Space: The space equal to the width and depth of the equipment
and extending from the floor to a height of 6 feet above the equipment or to the structural
ceiling, whichever is lower, shall be dedicated to the electrical installation. No piping,
ducts, leak protection apparatus, or other equipment foreign to the electrical installation
shall be located in this zone. The area above the dedicated space shall be permitted to
contain foreign systems, provided protection is installed to avoid damage to the electrical
equipment from condensation, leaks or breaks in foreign systems. Every effort shall be
made to eliminate foreign systems above equipment to the structural ceiling. If this is not
possible, the Contractor shall encase any pipe in a second pipe with a minimum number
of joints. Provide 18 gauge (minimum) galvanized, 4 inch (minimum) deep drain pans
under piping and ductwork located or passing over electrical equipment. Pipe 1” drain
from pan to nearest floor drain. Drain pan shall be adequately supported and constructed
to hold 4 inches of water without collapse.

J. Lubrication: The Contractor shall be held responsible for all damage to bearings while
the equipment is being operated up to the date of acceptance of the equipment. The
Contractor shall be required to protect all bearings during installation and shall thoroughly
grease steel shafts to prevent corrosion. All motors and other equipment shall be
provided with covers as required for proper protection during construction. Fan shafts,
pump shafts, motor shafts, etc. shall be coated to prevent deterioration in moist or wet

atmospheres.
3.8 CUTTING AND PATCHING
A. Cutting and Patching, General: Employ skilled workers to perform cutting and patching.
Proceed with cutting and patching at the earliest feasible time, and complete without
delay.
1. Under each section of the specifications, the Contractor shall be responsible for

all required cutting, etc., incident to his work under that section, and shall make
all satisfactory repairs, but in no case shall the Contractor cut into any major
structural element, beam or column.

2. Each trade shall bear the expense of all cutting, patching, repairing or replacing of
the work of other trades because of fault, error or tardiness or because of any
damage done by own workmanship.

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

B. Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or
damaged during installation or cutting and patching operations, by methods and with
materials so as not to void existing warranties.

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

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

E. Adjacent Occupied Areas: Where interference with use of adjoining areas or interruption
of free passage to adjoining areas is unavoidable, coordinate cutting and patching
according to requirements the “Occupant Coordination” article.

F. Existing Utility Services and Mechanical/Electrical Systems: Where existing
services/systems are required to be removed, relocated, or abandoned, bypass such
services/systems before cutting to prevent interruption to occupied areas.
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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 and Masonry: Cut using a cutting machine, such as an abrasive saw or

a diamond-core drill.

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

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

6. Proceed with patching after construction operations requiring cutting are
complete.
H. Patching: Patch construction by filling, repairing, refinishing, closing up, and similar

operations following performance of other work. Patch with durable seams that are as
invisible as practicable. Provide materials and comply with installation requirements
specified in other Sections, where applicable.

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

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

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

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

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

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

5. Exterior Building Enclosure: Patch components in a manner that restores
enclosure to a weathertight condition and ensures thermal and moisture integrity
of building enclosure.
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l. Cleaning: Clean areas and spaces where cutting and patching are performed. Remove
paint, mortar, oils, putty, and similar materials from adjacent finished surfaces.

3.9 EXCAVATION AND TRENCHING FOR PIPING

A. The Contractor shall perform all excavation of every description and of whatever
substances encountered, to the depths indicated on the drawings, or as otherwise
specified. During excavation, material suitable for backfilling shall be piled in an orderly
manner a sufficient distance from the banks of the trench to avoid overloading and to
prevent slides or cave-ins. Such grading shall be done as may be necessary to prevent
surface water from flowing into trenches or other excavations, and any water
accumulating therein shall be removed by pumping or by other methods. Unless
otherwise indicated, excavation shall be by open cut except that short sections of a
trench may be tunneled if the pipe or duct can be safely and properly installed and
backfill can be properly tamped in such tunnel sections. The Contractor shall be
responsible for shoring all trenches in accordance with industry standards and local
codes. The Contractor shall be liable for the safety of the workmen in the trench and
observe safety rules at all times.

B. Trench Excavation: Trenches shall be of necessity width for the proper laying of the
piping, and the banks shall be as nearly vertical as practicable. The bottom of the
trenches shall be accurately graded to provide uniform bearing and support for each
section of the pipe on undisturbed soil at every point along its entire length. Except
where rock is encountered, care shall be taken not to excavate below the depths
indicated. Where rock excavations are required, the rock shall be excavated to a
minimum overdepth of 4” below the trench depths indicated on the drawings or specified.
Overdepths in the rock excavation and unauthorized overdepths shall be backfilled with
loose, granular, moist earth, thoroughly tamped. Whenever wet or otherwise unstable
soil that is incapable of properly supporting the pipe is encountered in the bottom of the
trench, such soil shall be removed to the depth required and the trench backfilled to the
proper grade with coarse sand, fine gravel or other suitable material, as hereinafter
specified.

C. Depth of Cover: Trenches for utilities shall be of a depth that will provide the following
minimum depths of cover from existing grade or from indicated finish grade, whichever is
lower, unless otherwise specifically shown.

1. 2 feet - 6 inches minimum cover: Hydronic and steam piping.
2. 2 feet - 6 inches minimum cover: Fuel oil piping.
D. Excavations for Appurtenances: Excavation for tunnels and similar structures shall be

sufficient to level at least 12" in the clear between their outer surfaces and the
embankment or timbers which may be used to hold and protect the banks. Any overdepth
excavation below such appurtenances shall be considered as unauthorized and shall be
filled with sand, gravel, or concrete at the expense of the Contractor.

E. Protection of Existing Utilities: Existing utility lines to be retained that are shown on the
drawings or the locations of which are made known to the Contractor prior to excavation,
as well as all utility lines uncovered during excavation operations, shall be protected from
damage during excavation and backfilling, and if damaged, shall be repaired by the
Contractor at his expense.

F. Blasting will not be permitted.
3.10 BACKFILLING OF TRENCHES
A. Trenches shall not be backfilled until all required pressure and other tests have been

performed, witnessed by the Engineer, and until the utilities systems as installed confirm
to the requirements of the drawings and specifications.
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B. Normal Backfill: Where compacted backfill is not specified the trenches shall be carefully
backfilled with the materials approved for backfilling (See appropriate section), deposited
in 6” layers and thoroughly and carefully rammed until the pipe has a cover of not less
than one foot. The remainder of the backfill material shall then be carefully placed in the
trench in one foot layers and tamped. Settling the backfill with water will not be
permitted. The surface shall be graded to a reasonable uniformity and the mounding
over trenches left in a uniform and neat condition.

C. Compacted backfill shall be used under slabs on grade, building structure, concrete
paving and asphaltic concrete paving. The soils used in the fill shall be granular in nature
and shall not contain roots, sod, rubbish or stones over 1-1/2” maximum dimension.

1. Required Density

a. All fills shall be compacted to a dry density equal to at least 90% of the
maximum density determined in accordance with the Modified AASHO
Method of Compaction. The maximum density and optimum moisture
content shall be determined on the basis of laboratory tests conducted
on the materials used in the fill.

b. Modified AASHO Compaction Method provides that soil samples be
compacted in 5 equal layers in a standard compaction cylinder having a
volume of 1/30 cu. ft. using 25 18” blows of 10 pound rammer to compact
each layer.

2. Control Tests: Adequacy of compaction shall be determined on the basis of in-
place density determinations that are to be conducted while the fills are being
placed. The results of these tests shall be the basis on which satisfactory
completion of the work is judged. Should the fills fail to meet the specified
densities, the Contractor shall remove and recompact the soils until the specified
densities are achieved.

3. Equipment: The choice of compaction equipment shall be made by the
Contractor; however, the equipment shall be adequate for achieving the specified
densities. Use of hand-operated, power-driven compaction equipment may be
necessary at locations inaccessible to roller-type equipment.

3.11  PAINTING

A. The Contractor shall remove all rust, oil and grease from exposed surfaces and clean all
apparatus or materials specified to be painted under this section of the specifications.
Contractor shall paint equipment, piping, etc., in accordance with Division 9. Equipment
specified to have factory finishes shall be protected until completion of the Contract, with
Contractor being responsible for maintaining finishes.

B. Apply paint to exposed piping according to the following, unless otherwise indicated:

1. Interior, Ferrous Piping: Use semi-gloss, acrylic-enamel finish. Include finish
coat over enamel undercoat and primer.

2. Interior, Galvanized-Steel Piping: Use semi-gloss, acrylic-enamel finish. Include
2 finish coats over galvanized metal primer.

3. Interior, Ferrous Supports: Use semi-gloss, acrylic-enamel finish. Include finish
coat over enamel undercoat and primer.

4. Exterior, Ferrous Piping: Use semi-gloss, acrylic-enamel finish. Include 2 finish
coats over rust-inhibitive metal primer.

5. Exterior, Galvanized-Steel Piping: Use semi-gloss, acrylic-enamel finish. Include
2 finish coats over galvanized metal primer.
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6. Exterior, Ferrous Supports: Use semi-gloss, acrylic-enamel finish. Include 2
finish coats over rust-inhibitive metal primer.

7. Do not paint piping specialties with factory-applied finish.
Damage and Touchup: Repair marred and damaged factory-painted finishes with
materials and procedures to match original factory finish.

9. Galvanized surfaces damaged during installation shall be repaired with a
galvanized repair compound complying with Mil Spec DOD-P-21035B. Any
equipment scratched, marred or damaged will be repainted to the original
condition.

END OF SECTION
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