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SECTION 01 01 00

SUMMARY OF WORK AND GENERAL PROVISIONS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS:

A. Drawings and General Provisions of Contract, including General and Supplementary
Conditions, Division 1 Specification sections, and all other sections of the specifications shall
also apply to the extent required for proper performance of the Work of the section.

1.2 WORK COVERED BY CONTRACT DOCUMENTS
A.  The Project consists of a phased occupied Chiller Plant Replacement, Arlington County, VA.
1. Project Location: Arlington County Courthouse, 1425 N. Courthouse Road, Arlington,
VA 22201.
2. Owner: Arlington County, Board of Supervisors, 2100 Clarendon Boulevard, Arlington,
VA 22201.
B.  Contract Documents, dated September 30, 2022 were prepared for the Project by:
BOWMAN

0:(703) 713-0300 | D: (703) 995-1829
aelbarasi@bowman.com

C. The Work consists of:
1. ELECTRICAL

The electrical work required for the HVAC and electrical system upgrade generally consists of
the following:

1. Replacement of 6 Automatic transfer Switches (ATS).

D.  The Work will be constructed under a single prime contract.

1.3 WORK UNDER OTHER CONTRACTS

A.  Separate Contracts: The Owner has multiple ongoing contracts for performance of certain
construction operations at the site. Those operations will be conducted simultancously with
work under this Contract.

Arlington County - Courthouse Building ATS Replacement September 30, 2022
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The Owner will inform the Contractor of other contracts in place for coordination of the work.

1.5 WORK SEQUENCE

A.  The Work to be completed in accordance to the following schedule:

1.
2.
3.

N

Carryout the work in accordance with the approved Contractor’s Construction Schedule.
Tentative Award of Contract on February 15", 2023.

Tentative Notice-To-Proceed on March 15", 2023. Construction work which does not
interface with the facility heating or cooling systems can commence at time of Notice-
To-Proceed.

Tentative Pre-construction Conference October 15, 2023.

The building will remain fully operational as a courthouse and be occupied by staff and
the public the entire year.

The work shall be completed by phases.

Systems Demonstrations shall be conducted and completed by December 15th / 2023.

All other work included in the contract to carry the project through SUBSTANTIAL
COMPLETION must be fully complete by December 30™ /2023 as defined by a final
inspection certificate.

B.  See Section 01 30 00 for Submittal Schedule of shop drawings.

1.6 CONTRACTOR USE OF PREMISES

A.  Use of the Site: Limit use of the premises to work in areas indicated. Confine operations to
areas within contract limits indicated. Do not disturb portions of the site beyond the areas in
which the Work is indicated.

1.

General: The Contractor shall limit his use of the premises to the work areas indicated so
as to allow for Owner occupancy and use by the public during the period of construction.
The Contractor shall coordinate with the Owner to establish an identification badge
system to be utilized and worn by all workers while on the site or in the building.

Storage of Materials: Do not unreasonably encumber the site with materials or
equipment. Confine stockpiling of materials and location of storage sheds to areas
indicated. If additional storage is necessary, obtain and pay for such storage off site.
Driveways and Entrances: Keep driveways, fire lanes and entrances serving the premises
clear and available to the Owner, the Owner's employees, and emergency vehicles at all
times. Do not use these areas for parking or storage of materials. Schedule deliveries to
minimize space and time requirements for storage of materials and equipment on-site.
Contractor’s or Worker Vehicles: Lock automotive vehicles, such as passenger cars and
trucks and other mechanized or motorized equipment, when parked or unattended, so as
to prevent unauthorized use. Do not leave any vehicles or equipment unattended with the
motor running or the ignition key in place. Park all vehicles in paved parking lots, streets
and alleys. No parking will be allowed on lawns, sidewalks or playing fields unless
required by construction operations, specifically indicated in the Contract Documents or
approved by the Owner’s Representative. Repair any damage caused to lawns, sidewalks
or playing fields caused as a result of construction operations.
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1.7

1.8

Use of the Existing Building: Maintain the existing building in a weather tight condition
throughout the construction period. Repair damage caused by construction operations. Take all
precautions necessary to protect the building and its occupants during the construction period.
Repair any damage caused by construction operations to match existing conditions and finishes.
Take all precautions necessary to protect the building and its occupants during the construction
period.

1. Keep public areas such as hallways, stairs, elevator lobbies and toilet rooms free from
accumulation of waste material, rubbish or construction debris.

2. Smoking or open fires will not be permitted within the building enclosure or on the
premises at any time.

3. Contractor shall provide their own toilet facilities. Arlington County will not provide
toilet facilities for this project.

4. The Owner will designate a staging and storage area for the Contractor’s use on site. The
Contractor shall assume full responsibility for protection of products, equipment and
materials stored on site, in vehicles or in trailers.

5. There will be no on-site parking spaces allowed for vehicles belonging to the Contractor
and their sub-Contractors. Paid parking spaces are available at parking garages and lots
near the project site. The Contractor is responsible for the payment of any parking
charges or fines resulting from illegal parking.

OCCUPANCY REQUIREMENTS

Owner Occupancy: The Owner reserves the right to occupy the building in accordance with the
work sequence outlined previously and to place and install equipment in completed areas of the
building prior to Substantial Completion, provided such occupancy does not interfere with
completion of the Work. Such placing of equipment and partial occupancy shall not constitute
acceptance of the total Work. During the summer vacation period, school staff will continue to
occupy the building and site. Contractor is responsible for final construction cleaning as part of
substantial completion.

CONTRACTOR’S MANPOWER TO CONDUCT THE WORK

Commencement of each phase of work in existing classrooms shall not occur until sufficient
materials and equipment are available for the particular phase and sufficient numbers of
workmen are available to execute the work in the time period indicated.

Multiple Work Shifts: In order to ensure completion of work phases during the time periods
indicated, the contractor may operate two (2) separate, full time, eight hour shifts per day, six
days per week, employing trades, skills, and specialties including, but not limited to, the
following:

General Labor

Cleaning Staff

Special Systems Technicians

Electrical

Plumbing

HVAC

The Contractor may modify this list to include other trade, skill and specialties required
to comply with the phasing requirements.

NNk W=

Arlington County - Courthouse Building ATS Replacement September 30, 2022

Bowman

010100-3 Summary of Work and General Provisions



ISSUE FOR BID

1.9

1.10

1.12

1.13

8. Qualified supervision for all trades for all work shifts.

OWNER’S REPRESENTATIVE
The Owner’s representative during the course of this work will be:

Mr. Alberto Abosaid, PE

Arlington County

Department of Environmental Services
1400 N. Uhle Street, Suite 601
Arlington, VA 22201

Tel. 702 | 228 | 7516

HAZARDOUS MATERIALS

The Owner’s representative will notify the Contractor of any asbestos or other hazardous
materials that may be encountered in this building during the course of the contract, in
compliance with AHERA regulations and the Virginia Occupational Safety and Health
Program Hazard Communication standard. = Copies of the Arlington County Hazard
Communication Program and Material Safety Data Sheets for each facility are available on site
and from the Owner’s Representative. Copies of the AHERA Asbestos Management Plan for
each facility are available on site and from the Owner’s Representative.

BUILDING PERMITS

The Owner has made application for the Arlington County Building Permit. The Contractor
shall obtain and pay, prior to beginning work, all building permits, including trade permits,
necessary for the completion of this contract. Permits shall be clearly displayed at the project
site and a copy delivered to the Owner’s Representative prior to commencing work. All
inspections required by the Arlington County Code Enforcement Office shall be completed and
certificates delivered to the Owner’s Representative prior to Request for Final Payment.

HEALTH AND SAFETY PROGRAM

Contractor shall comply with and meet all OSHA standards and the AC DES Safety manual
during construction. Contractor shall provide Owner with a copy of a company wide Safety
Program relating to this construction project. Periodic safety meetings will be held and all
safety reports maintained at the construction site. Contractor shall provide Owner with a copy
of HAZMAT Communications Program which includes labeling, MSDS, employee training
and other right-to-know materials.

ELECTRONIC TRANSFER OF DOCUMENTS

All documents, submittals, request for information (RFIs), meeting minutes, proposed change
orders (PCOs), change orders (COs), applications for payment, etc. shall be submitted
electronically. The contractor shall provide document management software with a license for
the owner and the engineer for managing the submitting, posting, and recovery of all code

Arlington County - Courthouse Building ATS Replacement September 30, 2022

Bowman

010100-4 Summary of Work and General Provisions



ISSUE FOR BID

1.14

1.15

procedure. Software can be ProCore, or similar. The owner must have easy access and training
to use the management software provided by the contractor for the project.

WORK HOURS:

The facility is open and available 24 hours a day. Normal working hours are between 7:00am
and 5:00pm on weekdays. These work hours also applies to Contractor performing work the
construction staging areas.

ACCESS:

Access to this secure building is limited and requires any applicants to attend a Security
Orientation Class prior to any on site activities. The Contractor shall coordinate all construction
activities with the County Project Manager, Police Department and the Sheriff's Department as
part of the initial project scheduling and weekly work program.

END OF SECTION 01 01 00
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SECTION 01 01 50

CONSTRUCTION CONTROLS AND TEMPORARY FACILITIES

PART 1 - GENERAL
11 RELATED DOCUMENTS:

A. Drawings and General Provisions of Contract, including General and Supplementary Conditions,
Division 1 Specification sections, and all other sections of the specifications shall also apply to
the extent required for proper performance of the Work of the section.

1.2 SUMMARY

A.  This Section includes requirements for construction facilities and temporary controls, including
temporary utilities, support facilities, and security and protection.

B.  Temporary utilities include, but are not limited to, the following:  potable water and electrical
power.

C.  Support facilities include, but are not limited to, the following:

Field offices and storage sheds.

Temporary enclosures.

Temporary project identification signs and bulletin boards.
Waste disposal services.

Restrooms.

agkrwdE

D.  Security and protection facilities include, but are not limited to, the following:

1. Temporary fire protection.
2. Barricades, warning signs, and lights.
3. Environmental protection.

13 QUALITY ASSURANCE

A.  Regulations: Comply with industry standards and applicable laws and regulations of authorities
having jurisdiction including, but not limited to, the following:

Building code requirements.

Health and safety regulations.

Utility company regulations.

Police, fire department, and rescue squad rules.
Environmental protection regulations.

agrwdE
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B.

C.

14

A

B.

Standards: Comply with NFPA 241 "Standard for Safeguarding Construction, Alterations, and
Demolition Operations,” ANSI A10 Series standards for "Safety Requirements for Construction
and Demolition,” and NECA Electrical Design Library "Temporary Electrical Facilities.”

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

PROJECT CONDITIONS

Temporary Utilities: The Owner will furnish reasonable quantities of potable water and electric
power for the project at no cost to the Contractor.

Conditions of Use: Keep temporary services and facilities clean and neat in appearance.
Operate in a safe and efficient manner. Relocate temporary services and facilities as the Work
progresses. Do not overload facilities or permit them to interfere with progress. Take necessary
fire-prevention measures. Do not allow hazardous, dangerous, or unsanitary conditions, or
public nuisances to develop or persist on-site.

PART 2 - PRODUCTS

2.1

A

2.2

A

B.

C.

MATERIALS

General: Provide new materials. If acceptable to the County and Engineer, the Contractor may
use undamaged, previously used materials in serviceable condition. Provide materials suitable
for use intended.

EQUIPMENT

Fire Extinguishers: Hand carried, portable, UL rated. Provide class and extinguishing agent as
indicated or a combination of extinguishers of NFPA-recommended classes for exposures.

1. Comply with NFPA 10 and NFPA 241 for classification, extinguishing agent, and size
required by location and class of fire exposure.

Self-Contained Toilet Units: Single-occupant units of chemical, aerated recirculation or
combustion type; vented; fully enclosed with a glass-fiber-reinforced polyester shell or similar
nonabsorbent material.

General: Provide new equipment. If acceptable to the Engineer, the Contractor may use
undamaged, previously used equipment in serviceable condition. Provide equipment suitable
for use intended.

PART 3 - EXECUTION

3.1 INSTALLATION
Arlington County - Courthouse Building ~ ATS Replacement September 30, 2022
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3.2

3.3

Use qualified personnel for installation of temporary facilities. Locate facilities where they will
serve the Project adequately and result in minimum interference with performance of the Work.
Relocate and modify facilities as required.

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

SUPPORT FACILITIES INSTALLATION

Locate field offices, storage sheds, and other temporary construction and support facilities for
easy access in area approved by Owner.

Provide incombustible construction for offices, shops, and sheds located within the construction
area or within 30 feet (9 m) of building lines. Comply with requirements of NFPA 241.

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

1. Close openings through floor or roof decks and horizontal surfaces with load-bearing,
wood-framed construction.

Temporary Lifts and Hoists: Provide facilities for hoisting materials and employees. Truck
cranes and similar devices for hoisting materials are considered "tools and equipment™ and not
temporary facilities.

Collection and Disposal of Waste: Collect waste from construction areas and elsewhere daily.
Comply with requirements of NFPA 241 for removal of combustible waste material and debris.
Enforce requirements strictly. Do not hold materials more than 7 days during normal weather
or 3 days when the temperature is expected to rise above 80 deg F. Handle hazardous,
dangerous, or unsanitary waste materials separately from other waste by containerizing
properly. Dispose of material lawfully. Use of Owners dumpsters and waste disposal facilities
is NOT permitted.

Restrooms: The Contractor is not allowed to use the restrooms in the buildings. The Contractor
shall provide their own portable restrooms. The Contractor shall be responsible and provide
daily cleaning and maintenance of the portable restrooms.

SECURITY AND PROTECTION FACILITIES INSTALLATION

The building will remain occupied during construction. Provide barriers as required to prevent
entry into isolated construction areas and to protect adjacent rooms or spaces from damage
during construction operations.

Barricades, Warning Signs, and Lights: Comply with standards and code requirements for
erection of structurally adequate barricades. Paint with appropriate colors, graphics, and
warning signs to inform personnel and the public of the hazard being protected against. On
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3.4

exterior of building, where appropriate and needed, provide lighting, including flashing red or
amber lights, is required.

Environmental Protection: Provide protection, operate temporary facilities, and conduct
construction in ways and by methods that comply with environmental regulations, and minimize
the possibility that air, waterways, and subsoil might be contaminated or polluted or that other
undesirable effects might result. Avoid use of tools and equipment that produce harmful noise.
Restrict use of noise-making tools and equipment to hours that will minimize complaints from
persons or firms near the site.

OPERATION, TERMINATION, AND REMOVAL

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

Maintenance: Maintain facilities in good operating condition until removal. Protect from
damage by freezing temperatures and similar elements.

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

END OF SECTION 01 50 00
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SECTION 01 02 70

APPLICATIONS FOR PAYMENT

PART 1 - GENERAL
1.1 RELATED DOCUMENTS
A. Drawings and General Provisions of Contract, including General and Supplementary Conditions,
Division 1 Specification sections, and all other sections of the specifications shall also apply to the
extent required for proper performance of the Work of the section.

1.2 SUMMARY

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

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

1. Coordinate the Schedule of Values and Applications for Payment with the
Contractor's Construction Schedule, List of Subcontracts, and Submittal Schedule.

C. The Contractor's Construction Schedule and Submittal Schedule are included in Section
"Submittals".

1.3 SCHEDULE OF VALUES

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

1. Provide individual line items for Unit Quantity Work Items as described in Section
010100 and the Bid Form.
B. Each prime Contractor shall coordinate preparation of its Schedule of Values for its part of

the Work with preparation of the Contractors' Construction Schedule.

I. Correlate line items in the Schedule of Values with other required administrative
schedules and forms, including:

Contractor's construction schedule.
Application of Payment form.

List of subcontractors.

List of principal’s suppliers and fabricators.
Schedule of submittals.

List of products

List of principal’s suppliers and fabricators.
Schedule of submittals.

SR Mmoo o
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2. Submit the Schedule of Values to the Engineer at the earliest feasible date, but in no
case later than 7 days before the date scheduled for submittal of the initial
Application for Payment.

C. Format and Content: Use the Project Manual Table of Contents as a guide to establish the
format for the Schedule of Values.

1. Identification: Include the following Project identification on the Schedule of
Values:
a. Project name and location.
b. Name of the Engineer.
c. Project number.
d. Contractor's name and address.
e. Date of submittal.

2. Arrange the Schedule of Values in a tabular form with separate columns to indicate
the following for each item listed; provide a line item for each specification section
and a schedule value of each specification section.

Generic name.

Related Specification Section.

Name of subcontractor.

Name of manufacturer or fabricator.

Name of supplier.

Change Orders (numbers) that have affected value.

Dollar value.

Percentage of Contract Sum to the nearest one-hundredth percent, adjusted
to total 100 percent.

SRmo o o

3. Provide a breakdown of the Contract Sum in sufficient detail to facilitate continued
evaluation of Applications for Payment and progress reports. Break principal
subcontract amounts down into several line items.

4. Each line item in the Schedule of Values shall be broken down into the following
categories.

a. Labor cost
b. Material cost
c. Equipment cost

5. Round amounts off to the nearest whole dollar; the total shall equal the Contract
sum.

6. For each part of the Work where an Application for Payment may include materials
or equipment, purchased or fabricated and stored, but not yet installed, provide
separate line items on the Schedule of Values for initial cost of the materials, for
each subsequent stage of completion, and for total installed value of that part of the
Work.

Arlington County - Courthouse Building ~ ATS Replacement September 30, 2022
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1.4

7. Margins of Cost: Show line items for indirect costs, and margins on actual costs,
only to the extent that such items will be listed individually in Applications for
Payment. Each item in the Schedule of Values and Applications for Payment shall
be complete including its total cost and proportionate share of general overhead and
profit margin.

a. At the Contractor's option, temporary facilities and other major cost items
that are not direct cost of actual work-in-place may be shown as separate
line items in the Schedule of Values or distributed as general overhead
expense.

8. Schedule Updating: Update and resubmit the Schedule of Values when Change
Orders or Construction Change Directives result in a change in the Contract Sum.

APPLICATIONS FOR PAYMENT:

A.

Each Application for Payment shall be consistent with previous applications and payments as
certified by the Engineer and paid for by the Owner.

1. The initial Application for Payment, the Application for Payment at time of
Substantial Completion, and the final Application for Payment involve additional
requirements.

Payment Application Times: Each progress payment date is as indicated in the Agreement.
The period of construction Work covered by each Application or Payment is the period
indicated in the Agreement.

Payment Application Forms: Use AIA G-702 and AIA G-703 - Latest Edition.

Application Preparation: Complete every entry on the form, including notarization and
execution by person authorized to sign legal documents on behalf of the Owner.

1. Entries shall match data on the Schedule of Values and Contractor's Construction
Schedule. Use updated schedules if revisions have been made.

2. Include amounts of Change Orders and Construction Change Directives issued prior
to the last day of the construction period covered by the application.

Transmittal: All documents shall be submitted electronically. Please submit five (5) original
notarized completed copies of the AIA G-702 and AIA G-703, in addition to the electronic
version. Also provide Schedule of Values and Certificate of Payment.

These forms may be xeroxed but the signatures of the Contractor's representative must be
original.

Page 2 of the Schedule of Values should be complete and, if applicable, the original
signatures of the engineer should be obtained before the schedule is submitted to the Owner.

Initial Application for Payment: Administrative actions and submittals that must precede or
coincide with submittal of the first Application for Payment (within 30 days of Notice to
Proceed) include the following:

Arlington County - Courthouse Building ~ ATS Replacement September 30, 2022
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List of subcontractors.

List of principal suppliers and fabricators.

Schedule of Values.

Contractor's Construction Schedule (90-day) detailed-Schematic of Balance.
Schedule of principal products.

Schedule of unit prices.

Submittal Schedule. (Preliminary, if not final).

List of Contractor's staff assignments and their resumes.

. List of Contractor’s principal consultants.

0. Copies of building permits.

1 Copies of authorizations and licenses from governing authorities for performance of
the Work.

12. Initial progress report.

13. Report of pre-construction meeting.

14. Certificates of insurance and insurance policies.

15. Performance and payment bonds.

16. Data needed to acquire Owner's insurance.

17. Initial settlement survey and damage report.

— S0 XN AW~

H. Second Application for Payment: Administrative actions and submittals that must precede or
coincide with submittal of the second Application for Payment (within 45 to 60 days of
Notice to Proceed).

1. Detailed Construction Project Management (CPM) Schedule for entire project.

L Application for Payment at Substantial Completion: Following issuance of the Certificate of
Substantial Completion, submit an Application for Payment; this application shall reflect any
Certificates of Partial Substantial Completion issued previously for Owner occupancy of
designated portion of the Work.

J. Administrative actions and submittals that shall proceed or coincide with this application
include:
1. Occupancy permits and similar approvals.
2. Warranties, guarantees, and maintenance agreements.
3. Test/adjust/balance records.
4. Maintenance instructions.
5. Meter readings.
6. Start-up performance reports.
7. Change-over information related to Owner's occupancy, use, operation and
maintenance.
8. Final Cleaning.
9. Application for reduction of retainage, and consent of surety.
10. Advice on shifting insurance coverages.
11. Final progress photographs.
12. List of incomplete Work, recognized as exceptions to Engineer's Certificate of

Substantial Completion.

K. Final Payment Application: Administrative actions and submittals which must precede or
coincide with submittal of the final payment Application for Payment include the following:

1. Completion of Project closeout requirements.
2. Completion of items specified for completion after Substantial Completion.
Arlington County - Courthouse Building ~ ATS Replacement September 30, 2022
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Assurance that unsettled claims will be settled.

Assurance that Work not complete and accepted will be completed without undue
delay.

Transmittal of required Project construction records to Owner.

Certified property survey.

Proof that taxes, fees and similar obligations have been paid.

Removal of temporary facilities and services.

Removal of surplus materials, rubbish and similar elements.

0. Change of door locks to Owner’s access.

B

e e R

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION (Not Applicable)

END OF SECTION 01 02 70
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SECTION 01 09 00

DEFINITIONS AND STANDARDS

PART 1 - GENERAL

1.1

1.2

RELATED DOCUMENTS:

A.

Drawings and General Provisions of Contract, including General and Supplementary Conditions,
Division 1 Specification sections, and all other sections of the specifications shall also apply to
the extent required for proper performance of the Work of the section.

DEFINITIONS:

A.

Engineer: Where the term Engineer is used it shall mean the Owner’s Prime Consultant for this
contract which is the “Engineer of Record”.

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

Indicated: Refers to graphic representations, notes or schedules on the Drawings, or other
paragraphs or schedules in Specifications, and similar requirements in Contract Documents.
Where terms such as "shown", "noted", "scheduled", and "specified" are used, it is to help locate
the reference; no limitation on location is intended, except as specifically noted.

Directed: Terms such as "directed", "requested", "authorized", "selected", "approved",
"required", and "permitted" mean "directed by the Architect", "requested by the Architect", and
similar phrases. However, no implied meaning shall be interpreted to extend the Architect's
responsibility into the Contractor's area of construction supervision.

Approve: The term "approved", where used in conjunction with the Architect's action on the
Contractor's submittals, applications, and requests, is limited to the duties and responsibilities of
the Architect as stated in General and Supplementary Conditions. Such approval shall not
release the Contractor from responsibility to fulfill Contract requirements unless otherwise
provided in the Contract Documents.

Regulation: The term "Regulations" includes laws, ordinances, statutes, and lawful orders issued
by authorities having jurisdiction, as well as rules, conventions, and agreements within the
construction industry that control performance of The Work, whether lawfully imposed by
authorities having jurisdiction or not.

Furnish: The term "furnish" is generally used to mean "supply and deliver to the project site,
ready for unloading, unpacking, assembly, installation, and similar operations". The Contractor
shall install unless specific exclusions have been provided elsewhere in the Contract Documents.

Install: The term "install" is used to describe operations at project site including the actual
"unloading, unpacking, assembly, erection, placing, anchoring, applying, working to dimension,
finishing, curing, protecting, cleaning, and similar operations".

Arlington County - Courthouse Building ATS Replacement September 30, 2022
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1.3

1.4

Provide: The term "provide" means "to furnish and install, complete and ready for the intended
use".

Installer: An "Installer" is the Contractor, or an entity engaged by the Contractor, either as an
employee, subcontractor, or sub-subcontractor, for performance of a particular construction
activity, including installation, erection, application, and similar operations. Installers are
required to be experienced in the operations they are engaged to perform. The term
"experienced", when used with the term "Installer" means having a minimum of three (3)
previous Projects, similar in size and scope to this Project, being familiar with the precautions
required, and having complied with requirements of the authority having jurisdiction.

Proposed Phasing Plan: Overview provided to help the contractor develop the “Contractor’s
Phasing Plan”.

Contractor’s Phasing Plan: A detailed scope of work that clearly describes the sequence of the
work fully coordinated to the contractor’s schedule. The plan shall clearly identify the project
phases, long lead equipment delivery, crane lifts, outages; equipment start-up, controls
completion, commissioning, substantial completion and project close out. This phasing plan
shall be updated by the Contractor prior to each progress meeting.

Project Site is the space available to the Contractor for performance of construction activities,
either exclusively or in conjunction with others performing other construction activities as part of
the Project. The extent of the Project Site is shown on the Drawings and may or may not be
identical with the description of the land upon which the Project is to be built.

Testing Laboratories: A "testing laboratory" is an independent entity engaged to perform
specific inspections or tests, either at the Project Site or elsewhere, and to report on, and, if
required, to interpret results of those inspections or tests.

DRAWING SYMBOLS

A

Graphic symbols: Where not otherwise noted, symbols are defined by "Architectural Graphic
Standards", published by John Wiley & Sons, Inc., eighth edition.

Mechanical/ Electrical Drawings: Graphic symbols used on mechanical and electrical Drawings
are generally aligned with symbols recommended by ASHRAE. Where appropriate, they are
supplemented by more specific symbols recommended by technical associations, including
ASME, ASPE, IEEE, and similar organizations. Refer instances of uncertainty to the Architect
for clarification before proceeding.

INDUSTRY STANDARDS

A

Applicability of Standards: Except where the Contract Documents include more stringent
requirements, applicable construction industry standards have the same force and effect as if
bound or copied directly into the Contract Documents. Such standards are made a part of the
Contract Documents by reference. Individual sections indicate which codes and standards the
Contractor must keep available at the Project Site for reference.

Publication Dates: Where the date of issue of a referenced standard in not specified, comply with
the standard in effect as of date of Contract Documents.

Arlington County - Courthouse Building ATS Replacement September 30, 2022
Bowman

010900-2 Definitions and Standards



ISSUE FOR BID

1.5

C.

Updated Standards: At the request of the Architect, Contractor, or authority having jurisdiction,
submit a Proposal Request where an applicable code or standard has been revised and reissued
after the date of the Contract Documents and before performance of Work affected. The
Architect will decide whether to issue a Change Order to proceed with the updated standard.

Conflicting Requirements: Where compliance with two or more standards is specified, and they
establish different or conflicting requirements for minimum quantities or quality levels, the most
stringent requirement will be enforced, unless the Contract Documents indicate otherwise. Refer
requirements that are different, but apparently equal, and uncertainties as to which quality level is
more stringent to the Architect for a decision before proceeding.

Minimum Quantity or Quality Levels: In every instance the quantity or quality level shown or
specified shall be the minimum to be provided or performed. The actual installation may comply
exactly, within specified tolerances, with the minimum quantity or quality specified, or it may
exceed that minimum within reasonable limits. In complying with these requirements, indicated
numeric values are minimum or maximum values, as noted, or appropriate for the context of the
requirements. Refer instances of uncertainty to the Architect for a decision before proceeding.

Copies of Standards: Each entity engaged in construction on the Project is required to be familiar
with industry standards applicable to that entity's construction activity. Copies of applicable
standards are not bound with the Contract Documents. Where copies of standards are needed for
performance of a required construction activity, the Contractor shall obtain copies directly from
the publication source. Although copies of standards needed for enforcement of requirements also
may be included as part of required submittals, the Architect reserves the right to require the
Contractor to submit additional copies as necessary for enforcement of requirements.

Abbreviations and Names: Trade association names and titles of general standards are frequently
abbreviated. Where such acronyms or abbreviations are used in the Specifications or other
Contract Documents, they mean the recognized name of the trade association, standards
generating organization, authority having jurisdiction, or other entity applicable to the context of
the text provision. Refer to the "Encyclopedia of Associations", published by Gale Research Co.,
available in most libraries.

SUBMITTALS

A

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

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION (Not Applicable)

END OF SECTION 01 09 00
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SECTION 01 15 30

CHANGE ORDER PROCEDURES

PART 1 - GENERAL

11

1.2

RELATED DOCUMENTS:

A. Drawings and General Provisions of Contract, including General and Supplementary Conditions,
Division 1 Specification sections, and all other sections of the specifications shall also apply to
the extent required for proper performance of the Work of the section.

SUMMARY:

A.

Make such changes in The Work, in the Contract Sum, in the Contract Time of Completion, or
any combination thereof, as are described in written change orders signed by the Owner and the
Engineer and issued after execution of the Contract, in accordance with the provisions of this
section.

Changes in The Work are described further in Article 7 of the General Conditions.

Engineer's Supplemental Instructions (ESIs):

1.

During progress of The Work, the Engineer may issue an "Engineer's Supplemental
Instruction” which interprets the Contract Documents or orders minor changes in The Work
without change in contract sum or contract time.

Should the Contractor consider the instruction inappropriate and that a change in Contract
sum or Contract time is required, he shall notify the Engineer immediately and submit an
itemized proposal to the Engineer for review before proceeding with The Work. The
Engineer will then assign a Request for Proposal and, if the Engineer and Owner determine
the proposal is satisfactory and the work is additional to the Contract, a Change Order will be
processed.

Request for Proposals (RFPs):

1.

During progress of The Work, the Engineer may issue a "Request for Proposal” to the
Contractor for an itemized quotation for possible changes in The Work as provided in the
Contract Documents.

This will not be a Change Order, and will not be a direction to proceed with the changes
described therein.

The Contractor shall respond promptly so that, in the event that the Proposal is accepted and
a Change Order issued, the Project will not be unduly delayed.

Construction Change Directives (CCDs):

1.

During progress of The Work, the Engineer may issue a "Construction Change Directive" to
the Contractor directing changes in The Work as provided in the Contract Documents.
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1.3

1.4

15

1.6

1.7

2. Thiswill not be a formal Change Order but shall be considered direction to the Contractor to
proceed with the changes described therein to avoid possible project delays, while costs can
be determined in a manner agreeable by all parties.

3. A "Construction Change Directive" that will affect contract cost and/or time will also be
assigned a corresponding "Request for Proposal™ number.

4. The Contractor shall respond promptly so that a formal Change Order can be issued.

SUBMITTALS:

A. Make Proposal Requests directly to the Engineer.

QUALITY ASSURANCE:

A. The Contractor shall take such measures as are needed to assure familiarity of the Contractor's
staff and employees (to include subcontractors and material suppliers) with these procedures for
processing Change Orders.

PRODUCT HANDLING:

A. Maintain a Register of Request for Proposals, Architect’s Supplemental Instructions,
Construction Change Directives, and Change Orders at the job site, accurately reflecting current
status of all pertinent data. This will be reviewed by the Engineer and Owner at each
construction progress meeting.

PROCESSING CHANGES INITIATED BY THE OWNER:

A. Should the Owner contemplate or make a change in The Work or a change in the Contract time
of completion, the Engineer will issue a "Proposal Request” to the Contractor.

B. The Contractor shall promptly advise the Engineer as to credit or cost proposed for the described
change, the Contractor shall:

1. Analyze the described change and its impact on costs and time;
2. Secure the required information and forward it to the Engineer for review;

3. Meet with the Engineer and Owner, as required to explain costs and, when appropriate,
determine other acceptable ways to achieve the desired objective;

4. Alertpertinent personnel and subcontractors as to the possible impending change and, to the
maximum extent possible, avoid such work as would increase the Owner's cost for making
the change, advising the Engineer in writing when such avoidance no longer is practicable.

PROCESSING CHANGES INITIATED BY THE CONTRACTOR:

A. Should the Contractor discover a discrepancy among the Contract Documents, a concealed
condition as described in Division 01 General conditions, or other cause for suggesting a change
in The Work, a change in the Contract sum, or a change in the Contract time of Completion, he
shall notify the Engineer by Proposal Request in accordance to the requirements of this section
and other provisions of the Contract Documents.
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B.

Request for extension of completion time due to strikes, lack of materials or any condition over
which the Contractor has no control, will be reviewed by the Owner after written application is
made for a time extension to the Engineer. Any request for an extension of time is to be made
immediately upon occurrence of conditions which, in the opinion of the Contractor, warrant such
an extension with reasons clearly stated and detailed proof given for all delays beyond the
Contractor's control. Time extensions will not be allowed except by formal approval of the
Owner by a Change Order. Requests for extensions of time due to weather conditions will not be
considered unless accompanied by Weather Bureau documentary evidence showing by
comparison the weather occurrence for which the claim is based against any weather within a
time period thirty (30) days preceding through thirty (30) days after the weather occurrence
period for which the claim is based that such weather is abnormal to any weather within the
stipulated comparison period to any of the previous five (5) years.

Approved time extensions will apply to and extend the Contract's final Substantial Completion
date only. Specified early occupancy or early substantial completion dates and incentive dates (if
any) will not be extended, unless in the Owner's sole opinion conditions warrant, the Owner's
decision shall be final. Contractor claims for an increase in the Contract amount as a result of
delays relating to time extension requests will not be considered or allowed.

1.8 PROCESSING REQUEST FOR PROPOSALS:

A.

B.

The Contractor shall make written reply to the Engineer in response to each RFP initiated by the
Engineer, the Owner or the Contractor. Proposals shall be dated and numbered in sequence.
Proposal numbers shall be assigned by the Owner, beginning with number 001.

1.  State proposed change in the Contract Time of completion, if any.

a. If additional time is requested by the Contractor, the proposal shall include the time
requested and a complete justification. General statements reserving the right to
request additional time at a later date shall be considered invalid and shall not be
allowed. If proposal does not include a request for additional time, it will be assumed
additional time will not be required. Extensions of time will not be considered or
granted to the Contractor for changes in The Work that do not significantly impede the
entire Project's construction progress.

2. Clearly describe other changes in The Work, if any, required by the proposed change or
which may be desirable therewith.

3. Include full backup data, such as subcontractor's letter of proposal. Include material
quantities, unit prices, all labor costs, bond cost adjustments, or similar information.
General statements reserving the right to request additional costs at a later date shall be
considered invalid and shall not be allowed.

4.  Submit this response in single copy to the Engineer with a photo copy simultaneously
submitted to the Owner.

Where changes involve both increases and decreases in amount of Work, the actual amounts of
labor and material involved in each case will be shown. On proposals involving both increases
and decreases in the amount of the Contract, the overhead and profit will be allowed on the net
increase only.

C. Where changes involve a decrease in a stipulated allowance amount, Contractor claims for
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D.

E.

overhead and profit on the unused or remaining allowance balance will not be allowed.

When cost or credit and time for the change have been agreed upon by the Engineer, the Owner
and the Contractor, the Engineer will issue a Change Order to the Contractor. Unless authorized
by a Construction Change Directive, the work associated with a Change Order shall not
commence until processing of the Change Order is completed and signed by the Owner.

Without the written consent of the Owner, all costs for any work which the Contractor considers
additional to the Contract and performed by the Contractor without a properly executed
Construction Change Directive or Change Order shall not be additional to the Contract.

1.9 PROCESSING CHANGE ORDERS:

A.

B.

Change Orders will be dated and will be numbered in sequence.

The Change Order will describe the change or changes, will refer to the Request for Proposal(s)
involved and will be signed by the Engineer (first), the Contractor (second), and the Owner (last).

The Engineer will issue four (4) copies of each Change Order, signed by the Engineer, to the
Contractor.

1. The Contractor promptly shall sign all four (4) copies and forward them to the Owner.

2. The Owner will sign and retain two (2) fully executed copies in his file, will forward one
fully executed copy to the Engineer, and will forward one fully executed copy to the
Contractor.

Should the Contractor disagree with the stipulated change in Contract Sum or change in Contract
Time of completion, or both:

1. The Contractor, promptly, shall return three (3) copies of the Change Order, unsigned by
him, to the Engineer with a letter signed by the Contractor and stating the reason or reasons
for the Contractor's disagreement.

2. The Contractor's disagreement with the Change Order shall not in any way relieve the
Contractor of his responsibility to proceed with the change if ordered to proceed in writing
by the Owner and to seek settlement of the dispute under pertinent provisions of the Contract
Documents.

END OF SECTION 01 15 30
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SECTION 01 20 00

PROJECT MANAGEMENT AND COORDINATION

PART 1 - GENERAL

1.1

1.2

1.3

1.4

A.

RELATED DOCUMENTS

Drawings and General Provisions of Contract, including General and Supplementary
Conditions, Division 1 Specification sections, and all other sections of the specifications shall
also apply to the extent required for proper performance of the Work of the section.

SUMMARY

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

General coordination procedures.
Coordination drawings.

RFIs.

Digital project management procedures.
Project meetings.

A e

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

DEFINITIONS

BIM: Building Information Modeling.

RFI: Request for Information. Request from Contractor seeking information required by or

clarifications of the Contract Documents.

INFORMATIONAL SUBMITTALS

Subcontract List: Prepare a written summary identifying individuals or firms proposed for each

portion of the Work, including those who are to furnish products or equipment fabricated to a

special design. Include the following information in tabular form:

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

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

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

Key Personnel Names: Within 15 days of starting construction operations, submit a list of key
personnel assignments, including superintendent and other personnel in attendance at Project
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1.5

site. Identify individuals and their duties and responsibilities; list addresses and cellular
telephone numbers and e-mail addresses. Provide names, addresses, and telephone numbers of
individuals assigned as alternates in the absence of individuals assigned to Project.

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

GENERAL COORDINATION PROCEDURES

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

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

2. Coordinate installation of different components to ensure maximum performance and
accessibility for required maintenance, service, and repair.
3. Make adequate provisions to accommodate items scheduled for later installation.

Coordination: The contractor shall cooperate with Owner’s Project Manager who
shall coordinate its activities in the building with the Contractor’s superintendent. The
superintendant shall coordinate construction operations with those of other contractors and
entities to ensure efficient and orderly installation of each part of the Work. Each contractor
shall coordinate its own operations with operations included in different Sections that depend on
each other for proper installation, connection, and operation.

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

2. Coordinate installation of different components with other contractors to ensure
maximum performance and accessibility for required maintenance, service, and repair.
3. Make adequate provisions to accommodate items scheduled for later installation.

Prepare memoranda for distribution to each party involved, outlining special procedures
required for coordination. Include such items as required notices, reports, and list of attendees at
meetings.

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

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

1. Preparation of Contractor's construction schedule.

2. Preparation of the schedule of values.

3. Installation and removal of temporary facilities and controls.
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1.6

B.

Delivery and processing of submittals.
Progress meetings.

Preinstallation conferences.

Project closeout activities.

Startup and adjustment of systems.

e A

COORDINATION DRAWINGS

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

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

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

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

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

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

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

f. Indicate required installation sequences.

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

Coordination Drawing Organization: Organize coordination drawings as follows:

1. Floor Plans: Show architectural and structural elements, and mechanical, plumbing, fire-
protection, fire-alarm, and electrical Work. Supplement plan drawings with section
drawings where required to adequately represent the Work.

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

3. Indicate locations and sizes of metal fabrications, sleeves, anchor bolts, bearing plates,
angles, door openings, louvers, curbs and housekeeping pads, and similar items.

4. Mechanical and Plumbing Work: Show the following:
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a. Sizes and bottom elevations of ductwork, piping, and conduit runs, including
insulation, bracing, flanges, and support systems.
b. Dimensions of major components, such as dampers, valves, diffusers, access

doors, cleanouts and electrical distribution equipment.
Electrical Work: Show the following:

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

b. Panel board, switch board, transformer, and motor-control center locations.

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

Review: Engineer will review coordination drawings to confirm that in general the Work
is being coordinated, but not for the details of the coordination, which are Contractor's
responsibility. If 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 suitable modifications and resubmit.

Coordination Drawing Prints: Prepare coordination drawing prints according to
requirements in Section 013000 "Submittals."

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

1.

2.
3.

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

File Preparation Format: AutoCAD or Revit 2017, Version for Windows OS 10,

File Submittal Format: Submit or post coordination drawing files using ACAD files or
Revit files and PDF.

Engineer will furnish Contractor one set of Revit or ACAD digital data files of Drawings
for use in preparing coordination digital data files.

a. Architect makes no representations as to the accuracy or completeness of digital
data files as they relate to Drawings.

b. Digital Data Software Program: Drawings are available in ACAD or Revit 2017.

c. Contractor shall execute a data licensing agreement in the form of
AIA Document C106 Agreement form acceptable to Owner and Engineer.

1.7 REQUEST FOR INFORMATION (RFI)

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

1. Engineer will return without response those RFIs submitted to Engineer by other entities
controlled by Contractor.
2. Coordinate and submit RFIs in a prompt manner so as to avoid delays in Contractor's
work or work of subcontractors.
B. Content of the RFI: Include a detailed, legible description of item needing information or

interpretation and the following:
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1. Project name.

2. Project number.

3. Date.

4. Name of Contractor.

5. Name of Engineer.

6. RFI number, numbered sequentially.

7. RFI subject.

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

9. Drawing number and detail references, as appropriate.

10.  Field dimensions and conditions, as appropriate.

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

12.  Contractor's signature.

13.  Attachments: Include sketches, descriptions, measurements, photos, Product Data, Shop

Drawings, coordination drawings, and other information necessary to fully describe items
needing interpretation.

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

C.  RFI Forms: AIA Document G716.
1. Attachments shall be electronic files in PDF format.
D.  Engineer’s Action: Engineer will review each RFI, determine action required, and respond.

Allow seven working days for Engineer’s response for each RFI. RFIs received by Engineer
after 1:00 p.m. will be considered as received the following working day.

1. The following Contractor-generated RFIs will be returned without action:
a. Requests for approval of submittals.
b. Requests for approval of substitutions.
c. Requests for approval of Contractor's means and methods.
d. Requests for coordination information already indicated in the Contract
Documents.
e. Requests for adjustments in the Contract Time or the Contract Sum.
f. Requests for interpretation of Engineer’s actions on submittals.

g. Incomplete RFIs or inaccurately prepared RFIs.

2. Engineer’s action may include a request for additional information, in which case
Engineer’s time for response will date from time of receipt by Engineer of additional
information.

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

Contract Sum may be eligible for Contractor to submit Change Proposal according to
Section 011530 "Change Order Procedure."

a. If Contractor believes the RFI response warrants change in the Contract Time or
the Contract Sum, notify Engineer in writing within 10 days of receipt of the RFI
response.
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E. RFI Log: Prepare, maintain, and submit a tabular log of RFIs organized by the RFI number.
Submit log weekly. Use software log that is part of web-based Project software. Include the
following:

Project name.

Name and address of Contractor.

Name and address of Engineer.

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

RFI description.

Date the RFI was submitted.

Date Engineer’s response was received.

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

Identification of related Field Order, Work Change Directive, and Proposal Request, as
appropriate.

PXNAN R WD =

e

F. On receipt of Engineer’s action, update the RFI log and immediately distribute the RFI response
to affected parties. Review response and notify Engineer within 7 days if Contractor disagrees
with response.

1.8 DIGITAL PROJECT MANAGEMENT PROCEDURES

A.  Use of Engineer’s Digital Data Files: Digital data files of Architect/Engineer’s Revit or ACAD
drawings will be provided by Engineer for Contractor's use during construction. The Contractor
must sign a liability waiver provided by the Architect/Engineer prior to receiving the electronic

files.
1. Digital data files may be used by Contractor in preparing coordination drawings, Shop
Drawings, and Project record Drawings.
2. Engineer makes no representations as to the accuracy or completeness of digital data files
as they relate to Contract Drawings.
3. Digital Drawing Software Program: Contract Drawings are available in Revit or ACAD
2017.
4. Contractor shall execute a data licensing agreement in the form of AIA Document C106
Digital Data Licensing Agreement.
a. Subcontractors, and other parties granted access by Contractor to Engineer’s
digital data files shall execute a data licensing agreement in the form of
AIA Document C106.
5. The Engineer will require the Contractor to sign a waiver of responsibility to use the

Engineer’s files.
6. The following digital data files will be furnished for each appropriate discipline:

a. Floor plans.

B.  PDF Document Preparation: Where PDFs are required to be submitted to Architect, prepare as
follows:
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1. Assemble complete submittal package into a single indexed file incorporating submittal
requirements of a single Specification Section and transmittal form with links enabling
navigation to each item.

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

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

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

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

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

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

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

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

2. Agenda: Discuss items of significance that could affect progress, including the following:
a. Responsibilities and personnel assignments.

b. Tentative construction schedule.

c. Phasing.

d. Critical work sequencing and long lead items.

e. Designation of key personnel and their duties.

f. Lines of communications.

g. Use of web-based Project software.

h. Procedures for processing field decisions and Change Orders.

1. Procedures for RFIs.

J- Procedures for testing and inspecting.

k. Procedures for processing Applications for Payment.

1. Distribution of the Contract Documents.

m.  Submittal procedures.

n. Sustainable design requirements.

0. Preparation of Record Documents.

p. Use of the existing building.

qg. Work restrictions.

r. Working hours.

S. Owner's occupancy requirements.

t. Responsibility for temporary facilities and controls.

u. Procedures for moisture and mold control.
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Procedures for disruptions and shutdowns.
Construction waste management and recycling.
Parking availability.

Office, work, and storage areas.

Equipment deliveries and priorities.

First aid.

bb.  Security.

cc.  Progress cleaning.

BNW xE s

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

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

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

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

a. Contract Documents.

b. Options.

c. Related RFIs.

d. Related Change Orders.

e. Purchases.

f. Deliveries.

g. Submittals.

h. Sustainable design requirements.

1. Review of mockups.

J- Possible conflicts.

k. Compeatibility requirements.

1. Time schedules.

m.  Weather limitations.

n. Manufacturer's written instructions.

0. Warranty requirements.

p. Compatibility of materials.

qg. Acceptability of substrates.

I. Temporary facilities and controls.

S. Space and access limitations.

t. Regulations of authorities having jurisdiction.

u. Testing and inspecting requirements.

v. Installation procedures.

w.  Coordination with other work.

X. Required performance results.

y. Protection of adjacent work.

A Protection of construction and personnel.
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3. Record significant conference discussions, agreements, and disagreements, including
required corrective measures and actions.

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

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

D.  Project Closeout Conference: A project closeout conference, at a time convenient to Owner and

Engineer, but no later than 90 days prior to the scheduled date of Substantial Completion.

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

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

3. Agenda: Discuss items of significance that could affect or delay Project closeout,
including the following:

a. Preparation of Record Documents.

b. Procedures required prior to inspection for Substantial Completion and for final
inspection for acceptance.

C. Procedures for completing and archiving web-based Project software site data
files.

d. Submittal of written warranties.

e. Requirements for completing sustainable design documentation.

f. Requirements for preparing operations and maintenance data.

g. Requirements for delivery of material samples, attic stock, and spare parts.

h. Requirements for demonstration and training.

1. Preparation of Contractor's punch list.

J- Procedures for processing Applications for Payment at Substantial Completion and
for final payment.

k. Submittal procedures.

1. Coordination of separate contracts.

m.  Owner's partial occupancy requirements.

n. Installation of Owner's furniture, fixtures, and equipment.

0. Responsibility for removing temporary facilities and controls.

4. Minutes: Entity conducting meeting will record and distribute meeting minutes.
E. Progress Meetings: Conduct progress meetings at weekly intervals.

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

2. Attendees: In addition to representatives of Owner and Engineer, each contractor,
subcontractor, supplier, and other entity concerned with current progress or involved in
planning, coordination, or performance of future activities shall be represented at these
meetings. All participants at the meeting shall be familiar with Project and authorized to
conclude matters relating to the Work.
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3. Agenda: Review and correct or approve minutes of previous progress meeting. Review
other items of significance that could affect progress. Include topics for discussion as
appropriate to status of Project.

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

1)  Review schedule for next period.
2) Review Contractor’s phasing plan.

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

1)  Interface requirements.

2) Sequence of operations.

3) Resolution of BIM component conflicts.

4) Status of submittals.

5) Status of sustainable design documentation.
6) Deliveries.

7) Off-site fabrication.

8)  Access.

9) Site use.

10) Temporary facilities and controls.

11)  Progress cleaning.

12)  Quality and work standards.

13) Status of correction of deficient items.

14)  Field observations.

15)  Status of RFIs.

16)  Status of Proposal Requests.

17)  Pending changes.

18)  Status of Change Orders.

19) Pending claims and disputes.

20) Documentation of information for payment requests.

4. Minutes: Contractor is responsible for recording and distributing the meeting minutes to
each party present and to parties requiring information.

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

F. Coordination Meetings: Conduct project coordination meetings at regular intervals. Project
coordination meetings are in addition to specific meetings held for other purposes, such as
progress meetings and preinstallation conferences.

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

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

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

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

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

1) Interface requirements.
2) Sequence of operations.
3)  Resolution of coordinate drawing conflicts.
4) Status of submittals.
5) Deliveries.
6) Off-site fabrication.
7)  Access.
8) Site use.
9)  Temporary facilities and controls.
10)  Work hours.
11) Hazards and risks.
12)  Progress cleaning.
13)  Quality and work standards.
14)  Status of RFIs.
15) Proposal Requests.
16) Change Orders.
17)  Pending changes.
3. Reporting: Record meeting results and distribute copies to everyone in attendance and to

others affected by decisions or actions resulting from each meeting.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 01 20 00
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PART 1 - GENERAL

11 SUMMARY

SECTION 01 26 00

CONTRACT MODIFICATION PROCEDURES

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

1.2 MINOR CHANGES IN THE WORK

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

13 PROPOSAL REQUESTS

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

1. Work Change Proposal Requests issued by the Owner are not instructions either
to stop work in progress or to execute the proposed change.
2. Within time specified in Proposal Request or fourteen (14) days, when not

otherwise specified, after receipt of Proposal Request, submit a quotation
estimating cost adjustments to the Contract Sum and the Contract Time necessary
to execute the change.

a.

e.

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

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

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

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

Quotation Form: Use forms acceptable to Owner.

B. Contractor-Initiated Work Change Proposals: Contractor may initiate a claim by
submitting a request for a change to the Owner in accordance with the contract document..
1. Include a statement outlining reasons for the change and the effect of the change
on the Work. Provide a complete description of the proposed change. Indicate the
effect of the proposed change on the Contract Sum and the Contract Time.
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7.

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

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

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

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

Comply with requirements in Section 016000 ‘“Materials and Equipment”,
section 1.4 if the proposed change requires substitution of one product or system
for product or system specified.

Work Change Proposal Request Form: Use form acceptable to Engineer.

14 CHANGE ORDER PROCEDURES

A. On approval of a Work Changes Proposal Request, the Contractor will issue a Change
Order for signatures by Owner and Contractor on AIA Document G701.

15 CONSTRUCTION CHANGE DIRECTIVE

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

1.

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

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

1.

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

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 01 26 00
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SECTION 01 30 00

SUBMITTALS

PART 1 - GENERAL

11 RELATED DOCUMENTS:

A. Drawings and General Provisions of Contract, including General and Supplementary Conditions,
Division 1 Specification sections, and all other sections of the specifications shall also apply to
the extent required for proper performance of the Work of the section.

1.2 SUMMARY

A.  This Section includes administrative and procedural requirements for submittals required for
performance of the Work, including the following:

Contractor's construction schedule.
Submittal schedule.

Daily construction reports.

Shop Drawings.

Product Data.

Samples.

Quality assurance submittals.

NoookrwdE

B. Administrative Submittals: Refer to other Division 1 Sections and other Contract Documents
for requirements for administrative submittals. Such submittals include, but are not limited to,
the following:

Permits.

Applications for Payment.
Performance and payment bonds.
Insurance certificates.

List of subcontractors.

agrwbdE

13 DEFINITIONS

A.  Coordination Drawings show the relationship and integration of different construction elements
that require careful coordination during fabrication or installation to fit in the space provided or
to function as intended.

1. Preparation of Coordination Drawings is specified in Division 1 Section 014010

"Coordination” and may include components previously shown in detail on Shop
Drawings or Product Data.

14 SUBMITTAL SCHEDULE
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A.  Submittals of shop drawings and product data for all equipment, materials and operations shall
be submitted to the engineer for review within 45 days of notice of award.

1. Any long lead items requiring an expedited review (to be delivered to the engineer) as
early as the pre-construction conference or within 15 days of notice of award.

15 SUBMITTAL PROCEDURES

A.  Coordination: Coordinate preparation and processing of submittals with performance of
construction activities. Transmit each submittal sufficiently in advance of performance of
related construction activities to avoid delay.

1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other
submittals, and related activities that require sequential activity.

2. Coordinate transmittal of different types of submittals for related elements of the Work so
processing will not be delayed by the need to review submittals concurrently for
coordination.

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

3. Processing: To avoid the need to delay installation as a result of the time required to
process submittals, allow sufficient time for submittal review, including time for re-
submittals.

a. Allow 2 weeks for initial review. Allow additional time if the Engineer must delay
processing to permit coordination with subsequent submittals.

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

C. Allow 2 weeks for reprocessing each submittal.

d. No extension of Contract Time will be authorized because of failure to transmit
submittals to the Engineer sufficiently in advance of the Work to permit
processing.

B.  Submittal Preparation: Place a permanent label or title block on each submittal for
identification. Indicate the name of the entity that prepared each submittal on the label or title
block.

1. Provide a space approximately 4 by 5 inches (100 by 125 mm) on the label or beside the
title block on Shop Drawings to record the Contractor's review and approval markings
and the action taken.

2. Include the following information on the label for processing and recording action taken.
a. Project name.

b. Date.

C. Name and address of the Engineer.

d. Name and address of the Contractor.

e. Name and address of the Subcontractor.

f. Name and address of the Supplier.

g. Name of the Manufacturer.

h. Number and title of appropriate Specification Section.
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i Drawing number and detail references, as appropriate.

C.  Submittal Transmittal: Package each submittal appropriately for transmittal and handling.
Transmit each submittal from the Contractor to the Engineer using a transmittal form. The
Engineer will not accept submittals received from sources other than the Contractor.

1. On the transmittal, record relevant information and requests for data. On the form, or
separate sheet, record deviations from Contract Document requirements, including
variations and limitations. Include Contractor's certification that information complies
with Contract Document requirements.

2. Electronic Submittals: Identify and incorporate information in each electronic submittal
file as follows:

I. 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.

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

3. File name shall use project identifier and Specification Section number followed by a
decimal point and then a sequential number (e.g., NHS-061000.01). Resubmittals shall
include an alphabetic suffix after another decimal point (e.g., LNHS-061000.01.A).

i. Provide means for insertion to permanently record Contractor’s review and

approval markings and action taken by Architect.

1.6 CONTRACTOR'S CONSTRUCTION SCHEDULE AND PHASING PLAN

A. Bar-Chart Schedule: Prepare a fully developed, horizontal bar-chart-type, contractor's
construction schedule.

1. Provide a separate time bar for each significant construction activity. Provide a
continuous vertical line to identify the first working day of each week. Use the same
breakdown of units of the Work as indicated in the "Schedule of Values."

2. Within each time bar, indicate estimated completion percentage in 10 percent increments.
As Work progresses, place a contrasting mark in each bar to indicate Actual Completion.

3. Prepare the schedule on a sheet, or series of sheets, of stable transparency, or other
reproducible media, of sufficient width to show data for the entire construction period.

4, Secure time commitments for performing critical elements of the Work from parties
involved. Coordinate each element on the schedule with other construction activities;
include minor elements involved in the sequence of the Work. Show each activity in
proper sequence. Indicate graphically the sequences necessary for completion of related
portions of the Work.

5. Coordinate the Contractor's Construction Schedule with the Schedule of Values, list of
subcontracts, Submittal Schedule, progress reports, payment requests, and other
schedules.

6. Indicate completion in advance of the date established for Substantial Completion.
Indicate Substantial Completion on the schedule to allow time for the Engineer's
procedures necessary for certification of Substantial Completion.

7. Contractor’s Phasing Plan: Identify the project phases, long lead equipment delivery,
crane lifts, outages, equipment start-up, controls completion, commissioning, substantial
completion and project close-out.

i. The Contractor’s phasing schedule shall be updated prior to each progress meeting.
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1.7

Work Stages: Indicate important stages of construction for each major portion of the Work,
including submittal review, testing, and installation.

Area Separations: Provide a separate time bar to identify each major construction area for each
major portion of the Work. Indicate where each element in an area must be sequenced or
integrated with other activities.

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

Distribution: Following response to the initial submittal, print and distribute copies to the
Engineer, Owner, subcontractors, and other parties required to comply with scheduled dates.
Post copies in the Project meeting room and temporary field office.

1. When revisions are made, distribute to the same parties and post in the same locations.
Delete parties from distribution when they have completed their assigned portion of the
Work and are no longer involved in construction activities.

Schedule Updating: Revise the schedule and the phasing plan after each meeting, event, or
activity where revisions have been recognized or made. Issue the updated schedule
concurrently with the report of each meeting.

SHOP DRAWINGS

Submit newly prepared information drawn accurately to scale. Highlight, encircle, or otherwise
indicate deviations from the Contract Documents. Do not reproduce Contract Documents or
copy standard information as the basis of Shop Drawings. Standard information prepared
without specific reference to the Project is not a Shop Drawing.

Shop Drawings include fabrication and installation Drawings, setting diagrams, schedules,
patterns, templates and similar Drawings. Include the following information:

Dimensions.

Identification of products and materials included by sheet and detail number.

Compliance with specified standards.

Notation of coordination requirements.

Notation of dimensions established by field measurement.

Sheet Size: Except for templates, patterns and similar full-size Drawings, submit Shop

Drawings on sheets at least 8-1/2 by 11 inches (215 by 280 mm) but no larger than 36 by

48 inches (890 by 1220 mm).

9. Final Submittal: Submit submittals in electronic format; submit 5 prints where required
for maintenance manuals. The Engineer will retain 2 prints and return the remainder.

10.  Final Submittal: Submit submittal in electronic format and 2 additional prints where

required for maintenance manuals, plus the number of prints needed by the Engineer for

distribution. The Engineer will retain 2 prints and return the remainder.

oMb E

a. One of the prints returned shall be marked up and maintained as a "Record
Document."”
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1.8

19

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

PRODUCT DATA

Collect Product Data into a single submittal for each element of construction or system.
Product Data includes printed information, such as manufacturer's installation instructions,
catalog cuts, standard color charts, roughing-in diagrams and templates, standard wiring
diagrams, and performance curves.

1. Mark each copy to show applicable choices and options. Where printed Product Data
includes information on several products that are not required, mark copies to indicate the
applicable information. Include the following information:

Manufacturer's printed recommendations.

Compliance with trade association standards.
Compliance with recognized testing agency standards.
Application of testing agency labels and seals.
Notation of dimensions verified by field measurement.
Notation of coordination requirements.

hD OO0 o

2. Do not submit Product Data until compliance with requirements of the Contract
Documents has been confirmed.

3. Preliminary Submittal:  Submit a preliminary single copy of Product Data where
selection of options is required.

4. Submittals: Submit 2 copies of each required submittal; submit 4 copies where required
for maintenance manuals. The Engineer will retain one and will return the other marked
with action taken and corrections or modifications required.

a. Unless noncompliance with Contract Document provisions is observed, the
submittal may serve as the final submittal.

5. Distribution: Furnish copies of final submittal to installers, subcontractors, suppliers,
manufacturers, fabricators, and others required for performance of construction activities.
Show distribution on transmittal forms.

a. Do not proceed with installation until a copy of Product Data is in the Installer's
possession.

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

SAMPLES

Submit full-size, fully fabricated Samples cured and finished as specified and physically
identical with the material or product proposed. Samples include partial sections of
manufactured or fabricated components, cuts or containers of materials, color range sets, and
swatches showing color, texture, and pattern.
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1. Mount or display Samples in the manner to facilitate review of qualities indicated.
Prepare Samples to match the Engineer's sample. Include the following:

Specification Section number and reference.
Generic description of the Sample.

Sample source.

Product name or name of the manufacturer.
Compliance with recognized standards.
Availability and delivery time.

hD o0 T

2. Submit Samples for review of size, kind, color, pattern, and texture. Submit Samples for
a final check of these characteristics with other elements and a comparison of these
characteristics between the final submittal and the actual component as delivered and
installed.

a. Where variation in color, pattern, texture, or other characteristic is inherent in the
material or product represented, submit at least 3 multiple units that show
approximate limits of the variations.

b. Refer to other Specification Sections for requirements for Samples that illustrate
workmanship, fabrication techniques, and details of assembly, connections,
operation, and similar construction characteristics.

C. Refer to other Sections for Samples to be returned to the Contractor for
incorporation in the Work. Such Samples must be undamaged at time of use. On
the transmittal, indicate special requests regarding disposition of Sample
submittals.

d. Samples not incorporated into the Work, or otherwise designated as the Owner's
property, are the property of the Contractor and shall be removed from the site
prior to Substantial Completion.

3. Preliminary Submittals: Submit a full set of choices where Samples are submitted for
selection of color, pattern, texture, or similar characteristics from a range of standard
choices.

a. The Engineer will review and return preliminary submittals with the Engineer's
notation, indicating selection and other action.

4. Submittals: Except for Samples illustrating assembly details, workmanship, fabrication
techniques, connections, operation, and similar characteristics, submit 3 sets. The
Engineer will return one set marked with the action taken.

5. Maintain sets of Samples, as returned, at the Project Site, for quality comparisons
throughout the course of construction.

a. Unless noncompliance with Contract Document provisions is observed, the
submittal may serve as the final submittal.

b. Sample sets may be used to obtain final acceptance of the construction associated
with each set.

B.  Distribution of Samples:  Prepare and distribute additional sets to subcontractors,
manufacturers, fabricators, suppliers, installers, and others as required for performance of the
Work. Show distribution on transmittal forms.
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1. Field samples are full-size examples erected on-site to illustrate finishes, coatings, or
finish materials and to establish the Project standard.

a. Comply with submittal requirements to the fullest extent possible. Process
transmittal forms to provide a record of activity.

1.10 QUALITY ASSURANCE SUBMITTALS

A.  Submit quality-control submittals, including design data, certifications, manufacturer's
instructions, manufacturer's field reports, and other quality-control submittals as required under
other Sections of the Specifications.

B.  Certifications: Where other Sections of the Specifications require certification that a product,
material, or installation complies with specified requirements, submit a notarized certification
from the manufacturer certifying compliance with specified requirements.

1. Signature: Certification shall be signed by an officer of the manufacturer or other
individual authorized to sign documents on behalf of the company.

C. Inspection and Test Reports: Requirements for submittal of inspection and test reports from
independent testing agencies are specified in Division 1 Section "Quality Control Services."

1.11 ENGINEER'S ACTION

A.  Except for submittals for the record or information, where action and return is required, the
Engineer will review each submittal, mark to indicate action taken, and return promptly.

1. Compliance with the characteristics specified in the Contract Documents is the
Contractor's responsibility.

B.  Action Stamp: The Engineer will stamp each submittal with a uniform, action stamp. The
Engineer will mark the stamp appropriately to indicate the action taken, as follows:

1. Final Unrestricted Release: When the Engineer marks a submittal "No Exception
Taken," the Work covered by the submittal may proceed provided it complies with
requirements of the Contract Documents. Final payment depends on that compliance.

2. Final-But-Restricted Release: When the Engineer marks a submittal "Make Corrections
Noted,"” the Work covered by the submittal may proceed provided it complies with
notations or corrections on the submittal and requirements of the Contract Documents.
Final payment depends on that compliance.

3. Returned for Resubmittal: When the Engineer marks a submittal "Revise and Resubmit
or Rejected,” do not proceed with Work covered by the submittal, including purchasing,
fabrication, delivery, or other activity. Revise or prepare a new submittal according to
the notations; resubmit without delay. Repeat if necessary to obtain different action
mark. “Rejected “does not meet the requirements of the Contract Documents. Resubmit
another product or material that is in compliance with the Contract Documents.

a. Do not use, or allow others to use, submittals marked "Revise and Resubmit or
Rejected" at the Project Site or elsewhere where Work is in progress.
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4. Other Action: Where a submittal is for information or record purposes or special
processing or other activity, the Engineer will return the submittal marked "Action Not
Required.”

C.  Unsolicited Submittals: The Engineer will return unsolicited submittals to the sender without
action.
PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION (Not Applicable)

END OF SECTION 01 30 00
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SECTION 01 32 33

PHOTOGRAPHIC DOCUMENTATION

PART 1 - GENERAL

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

1. Preconstruction photographs.
2. Periodic construction photographs.

B.  Related Requirements:
1. Section 017000 “Project Closeout" for submitting photographic documentation as Project
Record Documents at Project closeout.
1.02 INFORMATIONAL SUBMITTALS
A.  Key Plan: Submit key plan of Project site and building with notation of vantage points marked
for location and direction of each photograph. Indicate elevation or story of construction.

Include same information as corresponding photographic documentation.

B.  Digital Photographs: Submit unaltered, original, full-size image files within three days of taking

photographs.
I. Digital Camera: Minimum sensor resolution of 15 megapixels.
2. Identification: Provide the following information with each image description in file

metadata tag:

a. Name of Project.
b. Name and contact information for photographer.
c. Date photograph was taken.
d. Description of vantage point, indicating location, direction (by compass point), and
elevation or story of construction.
C. Construction Photographs: Submit digital copies of each photographic view to the Owner and
Architect within three days of taking photographs.
1. Identification: Provide a cover/index page with the following information:
a. Name of Project.
b. Name and contact information for photographer.
C. Name of Owner
d. Name of Architect
e. Name of Contractor.
f. Date photograph was taken if not date stamped by camera.
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g. Description of vantage point, indicating location, direction (by compass point), and
elevation or story of construction.
h. Unique sequential identifier keyed to accompanying key plan.

1.03 USAGE RIGHTS
A. Obtain and transfer copyright usage rights from photographer to Owner for unlimited
reproduction of photographic documentation.

PART 2 - PRODUCTS

2.01 PHOTOGRAPHIC MEDIA

A.  Digital Images: Provide images in JPG or other format mutually agreed with the Owner.

PART 3 - EXECUTION

3.01 CONSTRUCTION PHOTOGRAPHS
A.  Photographer: Engage a qualified photographer to take construction photographs.

B.  General: Take photographs using the maximum range of depth of field, and that are in focus, to
clearly show the Work. Photographs with blurry or out-of-focus areas will not be accepted.

1. Maintain key plan with each set of construction photographs that identifies each
photographic location.

C.  Digital Images: Submit digital images exactly as originally recorded in the digital camera,
without alteration, manipulation, editing, or modifications using image-editing software.

1. Date and Time: Include date and time in file name for each image.

2. Field Office Images: Maintain one set of images accessible in the field office at Project
site, available at all times for reference. Identify images in the same manner as those
submitted to the Owner and the Architect.

D.  Preconstruction Photographs: Before starting construction, take photographs of Project site and
surrounding properties, including existing items to remain during construction, from different
vantage points, as directed by the Owner.

1. Flag construction limits before taking construction photographs.

2. Take a minimum of 20 photographs to show existing conditions adjacent to property
before starting the Work.

3. Take a minimum of 20 photographs of existing buildings either on or adjoining property

to accurately record physical conditions at start of construction.
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E. Periodic Construction Photographs: Take a minimum of 10 color photographs monthly,
coinciding with the cutoff date associated with each Application for Payment. Select vantage
points to show status of construction and progress since last photographs were taken.

F. Final Completion Construction Photographs: Take a minimum of 20 color photographs after
date of Substantial Completion for submission as Project Record Documents. Owner will
inform photographer of desired vantage points.

G.  Additional Photographs: Owner may request photographs in addition to periodic photographs
specified. Additional photographs will be paid for by Change Order and are not included in the
Contract Sum.

1. Three days' notice will be given, where feasible.
2. In emergency situations, take additional photographs within 24 hours of request.
3. Circumstances that could require additional photographs include, but are not limited to,

the following:

a Special events planned at Project site.

b. Immediate follow-up when on-site events result in construction damage or losses.

C. Photographs to be taken at fabrication locations away from Project site. These
photographs are not subject to unit prices or unit-cost allowances.

d. Substantial Completion of a major phase or component of the Work.

e. Extra record photographs at time of final acceptance.

f. Owner's request for special publicity photographs.

END OF SECTION 01 32 33
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SECTION 01 40 00
QUALITY CONTROL SERVICES
PART 1 - GENERAL
1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. This Section specifies administrative and procedural requirements for quality control
services.
B. Quality control services include inspections and tests and related actions including reports,

performed by independent agencies, governing authorities, and the Contractor. They do not
include Contract enforcement activities performed by the Engineer.

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

1. Specific quality control requirements for individual construction activities are
specified in the Sections that specify those activities. Those requirements, including
inspections and tests, cover production of standard products as well as customized
fabrication and installation procedures.

2. Inspections, test and related actions specified are not intended to limit the
Contractor's quality control procedures that facilitate compliance with Contract
Document requirements.

3. Requirements for the Contractor to provide quality control services required by the
Engineer, Owner, or authorities having jurisdiction are not limited by provisions of
this Section.

1.3 DEFINITIONS

A. Commissioning Process: The commissioning process is a quality process which is
intended to monitor the construction process, including but not limited to, submittal
conformance with the contract documents, construction installation and associated testing
and system startup, prove-out and seasonal performance monitoring.

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

C. Quality-Control Services: Tests, inspections, procedures, and related actions during and
after execution of the Work to evaluate that actual products incorporated into the Work
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and completed construction comply with requirements. Services do not include contract
enforcement activities performed by Engineer.

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

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

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

1.4 CONFLICTING REQUIREMENTS

A.

General: If compliance with two or more standards is specified and the standards establish
different or conflicting requirements for minimum quantities or quality levels, comply with
the most stringent requirement. Refer uncertainties and requirements that are different, but
apparently equal, to Engineer for a decision before proceeding.

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

1.5 RESPONSIBILITIES

A. Associated Services: The Contractor shall cooperate with agencies performing required
inspections, tests and similar services and provide reasonable auxiliary services as requested.
Notify the agency sufficiently in advance of operations to permit assignment of personnel.
Auxiliary services required include but are not limited to:
1. Providing access to the Work and furnishing incidental labor and facilities necessary
to facilitate inspections and tests.
2. Taking adequate quantities of representative samples of materials that require testing
or assisting the agency in taking samples.
3. Providing facilities for storage and curing of test samples, and delivery of samples to
testing laboratories (example, concrete).
4. Providing the agency with a preliminary design mix proposed for use for materials
mixes that require control by the testing agency.
5. Security and protection of samples and test equipment at the Project site.
B. Owner Responsibilities: The Owner will provide inspections, tests and similar quality
control services specified to be performed by independent agencies and not by the
Contractor, except where they are specifically indicated as the Contractor's responsibility or
are provided by another identified entity. Costs for these services are not included in the
Arlington County - Courthouse Building ATS Replacement September 30, 2022
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Contract Sum.

1. The Owner will employ and pay for the services of an independent agency, testing
laboratory or other qualified firm to perform services which are the Owner's
responsibility.

Duties of the Testing Agency: The independent testing agency engaged to perform
inspections, sampling and testing of materials and construction specified in individual
Specification Sections shall cooperate with the Engineer and Contractor in performance of its
duties, and shall provide qualified personnel to perform required inspections and tests.

1. The agency shall notify the Engineer and Contractor promptly of irregularities or
deficiencies observed in the Work during performance of its services.

2. The agency is not authorized to release, revoke, alter or enlarge requirements of the
Contract Documents, or approve or accept any portion of the Work.

3. The agency shall not perform any duties of the Contractor.

Coordination: The Contractor and each agency engaged to perform inspections, tests and
similar services shall coordinate the sequence of activities to accommodate required services
with a minimum of delay. In addition the Contractor and each agency shall coordinate
activities to avoid the necessity of removing and replacing construction to accommodate
inspections and tests.

1. The Contractor is responsible for scheduling times for inspections, tests, taking
samples and similar activities.

2. Any deviation from the design intent that result additional time or cost for testing and
inspections will be borne by the contractor.

3. Failure to coordinate the work in an efficient manner that result in undue testing and

inspections (cost) may result in the Owner seeking reimbursement for additional
testing and inspections.

1.6 SUBMITTALS

A.

The Contractor's testing agency shall submit a certified written report of each inspection, test
or similar service, to the Engineer, in duplicate.

Qualification Data: For testing agencies demonstrate their capabilities and experience.
Include proof of qualifications in the form of a recent report on the inspection of the
testing agency by a recognized authority.

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

Schedule of Tests and Inspections: Prepare in tabular form and include the following
within 30 calendar days after the Notice to Proceed. Failure of contractor to submit this
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information may result in Arlington County withholding the monthly progress

payment(s):

1. Specification Section number and title.

2. Description of test and inspection.

3. Identification of applicable standards.

4. Identification of test and inspection methods.

5. Number of tests and inspections required.

6. Time schedule or time span for tests and inspections.
7. Entity responsible for performing tests and inspections.
8. Requirements for obtaining samples.

9. Unique characteristics of each quality-control service.

E. Project Quality Control/Quality Assurance Plan: Prepare a written and/or graphical plan
that includes the following within 30 calendar days after the Notice to Proceed. Failure
for contractor to submit this information may result in Arlington County withholding the
monthly progress payment(s) :

1. Project organization
2. Work approach for providing the required quality control/quality assurance.

F. Test Reports: Prepare and submit certified written reports that include the following:

Date of issue.

Project title and number.

Name, address, and telephone number of testing agency.

Dates and locations of samples and tests or inspections.

Names of individuals making tests and inspections.

Description of the Work and test and inspection method.

Identification of product and Specification Section.

Complete test or inspection data.

Test and inspection results and an interpretation of test results.

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

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

with the Contract Document requirements.
12. Name and signature of laboratory inspector.
13. Recommendations on retesting and reinspecting.

=0 XNk WD =

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

1.7 QUALITY ASSURANCE

B.  Fabricator Qualifications: A firm experienced in producing products similar to those
indicated for this Project and with a record of successful in-service performance, as well
as sufficient production capacity to produce required units.
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Factory-Authorized Service Representative Qualifications: An authorized representative
of manufacturer who is trained and approved by manufacturer to inspect installation of
manufacturer’s products that are similar in material, design, and extent to those indicated
for this Project.

Installer Qualifications: A firm or individual experienced in installing, erecting, or
assembling work similar in material, design, and extent to that indicated for this Project,
whose work has resulted in construction with a record of successful in-service
performance. Most specifically, this firm must have experience installing Variable
Refrigerant Volume equipment as specified in Section 15730 “VRV and Split-System
Heat Pump/Air-Conditioning Units” with at least three systems installed within the last 3
years with least two systems of 20 tons or greater. Training certification proof must be
submitted with bidding documents.

Manufacturer Qualifications: A firm experienced in manufacturing products or systems
similar to those indicated for this Project and with a record of successful in-service
performance.

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

1. Requirement for specialists shall not supersede building codes and regulations
governing the Work, nor interfere with local trade-union jurisdictional settlements
and similar conventions.

Testing Agency Qualifications: An independent agency with the experience and
capability to conduct testing and inspecting indicated, as documented according to
ASTM E 548; and with additional qualifications specified in individual Sections; and
where required by authorities having jurisdiction, that is acceptable to authorities.

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

2. Testing Agency Responsibilities: Submit a certified written report of each test,
inspection, and similar quality-assurance service to Engineer, with copy to
Contractor. Interpret tests and inspections and state in each report whether tested
and inspected work complies with or deviates from the Contract Documents.

1.8 QUALITY CONTROL

A.  Contractor Responsibilities: Unless otherwise indicated, provide quality-control services,
specified and required by authorities having jurisdiction.
1. Engage a qualified testing agency to perform quality-control services, excluding
concrete and soil compacting testing.
2. Notify testing agencies and Arlington County at least 72 hours in advance of time
when Work that requires testing or inspecting will be performed.
3. Submit a certified written report, in duplicate, of each quality-control service.
Arlington County - Courthouse Building ATS Replacement September 30, 2022
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4. Testing and inspecting requested by Contractor and not required by the Contract
Documents are Contractor's responsibility.
5. Submit additional copies of each written report directly to authorities having

jurisdiction, when they so direct.

B.  Manufacturer's Field Services: Where indicated, engage a factory-authorized service
representative to inspect field-assembled components and equipment installation,
including service connections. Report results in writing as specified in Division 1
Section "Submittal Procedures.”

C.  Tests and Inspections: Contractor shall engage a testing agency to conduct special tests
and inspections as required by the Engineer, Commissioning Authority or authorities
having jurisdiction as the responsibility of Contractor.

1. Testing agency will notify the county, Engineer, Commissioning Authority and
Contractor promptly of irregularities and deficiencies observed in the Work during
performance of its services.

2. Testing agency will submit a certified written report of each test, inspection, and
similar quality-control service to Engineer with copy to Contractor and to authorities
having jurisdiction.

3. Testing agency will submit a final report of special tests and inspections at Substantial

Completion, which includes a list of unresolved deficiencies.

4. Testing agency will interpret tests and inspections and state in each report whether
tested and inspected work complies with or deviates from the Contract Documents.

5. Testing agency will retest and re-inspect corrected work.

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

1. Retesting/Reinspection as a result of the contractor may result in the Owner seeking
reimbursement at the contractor’s expense.

E. Testing Agency Responsibilities: Cooperate with Engineer and Commissioning Authority in
performance of duties. Provide qualified personnel to perform required tests and inspections.

1. Testing agency shall notify the Commissioning Authority and Contractor promptly
of irregularities or deficiencies observed in the Work during performance of its
services.

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

3. Conduct and interpret tests and inspections and state in each report whether tested and
inspected work complies with or deviates from requirements.
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4, Submit a certified written report, in duplicate, of each test, inspection, and similar
quality-control service through Contractor.

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

Coordination: Coordinate sequence of activities to accommodate required quality-assurance
and -control services with a minimum of delay and to avoid necessity of removing and
replacing construction to accommodate testing and inspecting.

Schedule of Tests and Inspections: Prepare a schedule of tests, inspections, and similar
quality-control services required by the Contract Documents. Submit schedule within 30
days of date established for the Notice to Proceed.

1. Distribution: Distribute schedule to Arlington County CM, Commissioning Authority,
testing agencies, and each party involved in performance of portions of the Work
where tests and inspections are required.

PART 2 - PRODUCTS (Not Applicable).

PART 3 - EXECUTION

3.1 REPAIR AND PROTECTION

A.

General: Upon completion of inspection, testing, sample-taking and similar services, repair
damaged construction and restore substrates and finishes to eliminate deficiencies, including
deficiencies in visual qualities of exposed finishes. Comply with Contract Document
requirements for "Cutting and Patching."

Protect construction exposed by or for quality control service activities, and protect repaired
construction.

Repair and protection is the Contractor's responsibility, regardless of the assignment of
responsibility for inspection, testing or similar services.

3.2 TEST AND INSPECTION LOG

A.

Prepare a record of tests and inspections. Include the following:

Date test or inspection was conducted.

Description of the Work tested or inspected.

Date test or inspection results were transmitted to Engineer.

Identification of testing agency or special inspector conducting test or inspection.

b s

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

END OF SECTION 01 40 00

Arlington County - Courthouse Building ATS Replacement September 30, 2022

Bowman

014000-7 Quality Control Services



ISSUE FOR BID

SECTION 01 40 10

COORDINATION

PART 1 - GENERAL

1.1 RELATED DOCUMENTS:

A. Drawings and General Provisions of Contract, including General and Supplementary
Conditions, Division 1 Specification sections, and all other sections of the specifications shall
also apply to the extent required for proper performance of the Work of the section.

1.2 SUMMARY

A.  This Section includes administrative and supervisory requirements necessary for coordinating
construction operations including, but not necessarily limited to, the following:

L. General project coordination procedures, especially as relating to the continued
occupancy of the facility during part of the contract time.

Conservation.

Coordination Drawings.

Administrative and supervisory personnel.

Cleaning and protection.

nhkwb

1.3 COORDINATION

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

L. SEE SECTION 01 01 00, SUMMARY OF WORK for project WORK SEQUENCE
requirements. The building will remain in operation as a courthouse facility during part
of the contract time. The Contractor will schedule his work so as to not interfere with the
operations of the building. Schedule construction operations in the sequence required to
obtain the best results where installation of one part of the Work depends on installation
of other components, before or after its own installation.

2. Coordinate installation of different components to assure maximum accessibility for
required maintenance, service, and repair.
3. Make provisions to accommodate items scheduled for later installation.
B.  Where necessary, prepare memoranda for distribution to each party involved, outlining special

procedures required for coordination. Include such items as required notices, reports, and
attendance at meetings.
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C.

D.

1.4

A.

B.

1. Prepare similar memoranda for the Owner and separate contractors where coordination of
their work is required.

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

Preparation of schedules.

Installation and removal of temporary facilities.

Delivery and processing of submittals.

Progress meetings.

Project closeout activities.

Identification badges for al works on site; coordinate procedure with Owner.

AN ol o e

Conservation: Coordinate construction operations to assure that operations are carried out with
consideration given to conservation of energy, water, and materials.

SUBMITTALS

Coordination Drawings: Prepare coordination drawings where careful coordination is needed
for installation of products and materials and to coordinate with the Owner the scheduling of
the execution of the work within the existing occupied building.

Staff Names: Within 15 days of commencement of construction operations, submit a list of the
Contractor's principal staff assignments, including the superintendent and other personnel in
attendance at the Project Site. Identify individuals and their duties and responsibilities. List
their addresses, telephone numbers, including pagers and 24 hour emergency telephone
numbers.

1. Post copies of the list in the Project meeting room, the temporary field office, and each
temporary telephone.

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION

3.1 GENERAL COORDINATION PROVISIONS
A.  Inspection of Conditions: Require the Installer of each major component to inspect both the
substrate and conditions under which Work is to be performed. Do not proceed until
unsatisfactory conditions have been corrected in an acceptable manner.
B. Coordinate temporary enclosures with required inspections and tests to minimize the necessity
of uncovering completed construction for that purpose.
32 CLEANING AND PROTECTION
Arlington County - Courthouse Building ATS Replacement September 30, 2022
Bowman 014010-2 Coordination



ISSUE FOR BID

Clean the work area the end of each work day. Protect construction in progress and adjoining
materials in place, during handling and installation. Apply protective covering to walls, floors,
ceilings, furnishings and equipment to remain in place where required to assure protection from
damage or deterioration at throughout the construction period until substantial completion.

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

Limiting Exposures: Supervise construction operations to assure that no part of the
construction, completed or in progress, is subject to harmful, dangerous, damaging, or otherwise
deleterious exposure during the construction period. Where applicable, such exposures include,
but are not limited to, the following:

1. Dangerous exposure to building occupants.

2. Excessively high or low humidity.

3. Air contamination or pollution.

4. Water or ice.

5. Solvents.

6. Chemicals.

7. Soiling, staining, and corrosion.

8. Bacteria.

9. Rodent and insect infestation.

10. Combustion.

11.  Electrical current.

12.  Contact between incompatible materials.

13.  Misalignment.

14.  Excessive weathering.

15.  Unprotected storage.

16.  Improper shipping or handling.

17.  Theft.

18.  Vandalism.

Scheduled Outages:

1. Outages for any existing system operation shall be identified on the Contractor’s phasing
plan and shall be shown on the detailed projected schedule. The project, schedule shall
be generated by the contractor and shall be updated before each progress meeting.

2. Coordinate all mechanical and electrical work to minimize chilled after and power
outages. Notify owner 14 days in advance for any outages. Outages shall occur after
normal business hours or over the weekend as determined by the Owner.

3. The contractor shall be responsible for all coordinate with the Owner’s Representative for

the electrical power distribution circuit breaker installation.

END OF SECTION 01 04 10
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SECTION 01 40 50

CUTTING AND PATCHING

PART 1 - GENERAL

11 RELATED DOCUMENTS:

A. Drawings and General Provisions of Contract, including General and Supplementary
Conditions, Division 1 Specification sections, and all other sections of the specifications shall
also apply to the extent required for proper performance of the Work of the section.

1.2 SUMMARY

A.  This Section includes administrative and procedural requirements for cutting and patching.

1.3 SUBMITTALS

A.  Cutting and Patching Proposal: Submit a proposal describing procedures well in advance of the
time cutting and patching will be performed. Include product data for patching materials.
Request approval to proceed.

14 QUALITY ASSURANCE

A.  Requirements for Structural Work: Do not cut and patch structural elements in a manner that
would change their load-carrying capacity or load-deflection ratio.

1. Obtain approval of the cutting and patching proposal before cutting and patching the
following structural elements:

Foundation and pier construction.
Load bearing and basement walls.
Structural concrete.

Structural steel

Lintels and lintel bearing.

Bar joists

Roof deck

coopoow

B.  Visual Requirements: Do not cut and patch construction exposed on the exterior or in occupied
spaces in a manner that would, in the Owner's opinion, reduce the building's aesthetic qualities.
Do not cut and patch construction in a manner that would result in visual evidence of cutting
and patching. Remove and replace construction cut and patched in a visually unsatisfactory
manner, at no additional cost to the Owner.
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A

WARRANTY

Existing Warranties: Replace, patch, and repair material and surfaces cut or damaged by
methods and with materials in such a manner as not to void any warranties required or existing.

PART 2 - PRODUCTS

2.1

A.

MATERIALS, GENERAL

Use materials identical to existing materials. For exposed surfaces, use materials that visually
match existing adjacent surfaces to the fullest extent possible if identical materials are
unavailable or cannot be used. Use materials whose installed performance will equal or surpass
that of existing materials.

PART 3 - EXECUTION

3.1

A

3.2

A

3.3

INSPECTION

Examine surfaces to be cut and patched and conditions under which cutting and patching is to
be performed before cutting. If unsafe or unsatisfactory conditions are encountered, take
corrective action before proceeding.

1. Before proceeding, meet at the Project Site with parties involved in cutting and patching,
including mechanical and electrical trades. Review areas of potential interference and
conflict with structural elements and utilities. Coordinate procedures and resolve
potential conflicts before proceeding. Locate under-slab or in-slab utilities prior to
proceeding with cutting and demolition of concrete slab areas or concrete
equipment pads.

PREPARATION

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

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

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

Avoid cutting existing pipe, conduit, or ductwork serving the building but scheduled to be
removed or relocated until provisions have been made to bypass them.

PERFORMANCE
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A.

3.4

General: Employ skilled workmen to perform cutting and patching. Proceed with cutting and
patching at the earliest feasible time and complete without delay.

1. Cut existing construction to provide for installation of other components or performance
of other construction activities and the subsequent fitting and patching required to restore
surfaces to their original condition.

Cutting: Cut existing construction using methods least likely to damage elements retained or
adjoining construction. Where possible, review proposed procedures with the original Installer;
comply with the original Installer's recommendations.

1. In general, where cutting, use hand or small power tools designed for sawing or grinding,
not hammering and chopping. Cut holes and slots as small as possible, neatly to size
required, and with minimum disturbance of adjacent surfaces. Temporarily cover
openings when not in use.

2. To avoid marring existing finished surfaces cut or drill from the exposed or finished side
into concealed surfaces.

3. Cut through concrete and masonry using a cutting machine, such as a Carborundum saw
or a diamond-core drill.

4, Where services are required to be removed, relocated, or abandoned, by-pass utility
services, such as pipe or conduit, before cutting. Cut-off pipe or conduit in walls or
partitions to be removed. Cap, valve, or plug and seal the remaining portion of pipe or
conduit to prevent entrance of moisture or other foreign matter after by-passing and
cutting.

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

1. Inspect and test patched areas to demonstrate integrity of the installation.

2. Restore exposed-to-view finishes of patched areas and extend finish restoration into
retained adjoining construction in a manner that will eliminate evidence of patching and
refinishing.

3. Patch and repair floor surfaces to provide an even surface; provide troweled finish to
match existing adjacent concrete.

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

CLEANING

Clean areas and spaces where cutting and patching are performed. Completely remove paint,
mortar, oils, putty, and similar items. Thoroughly clean piping, conduit, and similar features
before applying paint or other finishing materials. Restore damaged pipe covering to its
original condition.

END OF SECTION 01 04 50
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SECTION 01 60 00

MATERIALS AND EQUIPMENT

PART 1 - GENERAL
11 RELATED DOCUMENTS

A. Drawings and General Provisions of Contract, including General and Supplementary Conditions,
Division 1 Specification sections, and all other sections of the specifications shall also apply to
the extent required for proper performance of the Work of the section.

1.2 SUMMARY

A. This section specifies administrative and procedural requirements governing the Contractor's
selection of products for use in the project and administrative procedures for handling requests
for substitutions made after award of the Contract.

1.3 DEFINITIONS

A. "Products" are new items purchased for incorporation in The Work, whether purchased for the
project or taken from previously purchased stock. The term "product” includes the terms

"material", "equipment"”, "system", and terms of similar intent.

B. "Named Products" are items identified by manufacturer's product name, including make or model
designation indicated in the manufacturer's published product literature that is current as of the
date of the Contract Documents.

C. "Materials" are products that are substantially shaped, cut, worked, mixed, finished, refined or
otherwise fabricated, processed, or installed to form a part of The Work.

D. "Equipment" is a product with operational parts, whether motorized or manually operated, that
may require service connections such as wiring or piping.

E. Substitutions: Requests for changes in products, materials, equipment, and methods of
construction required by Contract Documents proposed by the Contractor after award of the
Contract are considered requests for "substitutions”. The following are not considered
substitutions:

1. Substitutions requested by Bidders during the bidding period and/or voluntary alternates
presented by the Bidders in accordance with the Substitution Procedures and accepted ten
(10) days prior to bid opening, are considered as included in the Contract Documents and are
not subject to requirements specified in this section for substitutions.

2. Revisions to Contract Documents requested by the Owner.

3. Specified options of products and construction methods included in Contract Documents.
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4.

The Contractor's determination of, and compliance with governing regulations and orders
issued by governing authorities.

14 SUBSTITUTION REQUEST SUBMITTAL

A. Requests for substitution will be considered if received 10 days prior to bid accordance with the
Invitation to bid schedule. Requests may be considered or rejected without justification to the
Contractor by the Owner. The Owner's decision shall be final.

B. Submit three (3) copies of each request for substitution for consideration.

C. ldentify the product, or the fabrication or installation method to be replaced in each request.
Include related Specification section and Drawing numbers. Provide completed documentation
showing compliance with the requirements for substitutions, and the following information, as
appropriate:

1.

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

Samples, where applicable or requested.

A detailed comparison of significant qualities of the proposed substitution with those of The
Work specified. Significant qualities may include efficiency, size, weight, clearances,
durability, performance, sound, vibration and visual effect.

Coordination information, including a list of changes or modifications needed to other parts
of The Work, and to other construction performed by the Owner, and separate Contractors,
that will become necessary to accommodate the proposed substitution. The Contractor shall
assume responsibility for coordination of the substitution into The Work and any revisions or
modifications required to accommodate the substitution will be at the sole expense of the
Contractor.

A statement indicating the substitution's effect on the Contractor's construction schedule
compared to the schedule without approval of the substitution. Indicate the effect of the
proposed substitution on overall Contract time.

Cost information, including a proposal of the net change, if any, in the Contract sum and/or
time.

Certification by the Contractor that the substitution proposed is equal-to or better in every

significant respect to that required by the Contract Documents, and that it will perform

adequately in the application indicated. Include the Contractor's waiver of rights to

additional payment or time that may subsequently become necessary because of the failure of

the substitution to perform adequately.

a.  Submitting a letter stating the product substitution complies with requirements will not
be considered sufficient information and will be rejected unless accompanied with
other required or requested documentation.

D. Following receipt of the request for substitution, the Engineer may request additional information
or documentation necessary for evaluation of the request. Following receipt of the request, or
receipt of the additional information or documentation, the Engineer will notify the Contractor of
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acceptance or rejection of the proposed substitution. Acceptance will be in the form of a Change
Order or as a formal Architect's Supplemental Instruction.

15 QUALITY ASSURANCE

A. Source Limitations: To the fullest extent possible, provide products of the same kind, from a
single source.

B. Compatibility of Options: When the Contractor is given the option of selecting between two or
more products for use on the project, the product selected shall be compatible with products
previously selected, even if previously selected products were also options.

C. Nameplates: Except for required labels and operating data, do not attach or imprint
manufacturers or producer's nameplates or trademarks on exposed surfaces of products which
will be exposed to view in occupied spaces or on the exterior. Locate required product labels and
stamps on a concealed surface or, where required for observation after installation, on an
accessible surface that is not conspicuous.

D. The General Contractor shall submit a notarized statement to the Owner through the Engineer
that all materials used in this entire project are certified asbestos free.

1.6 PRODUCT DELIVERY, STORAGE, AND HANDLING

A. Deliver, store and handle products in accordance with the manufacturer's recommendations,
using means and methods that will prevent damage, deterioration and loss, including theft.

1. Schedule delivery and installation times. (The Owner will not receive or handle any of the
Contractor's products that are to be incorporated into The Work.)

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

3. Provide cranes, hoists, towers, or other lifting devices necessary for the proper and efficient
movement of products. Provide qualified operating personnel for equipment as required.
Provide equipment with proper guys, bracing and other safety devices as required by
Federal, local or State codes. Remove towers and hoisting equipment when they are no
longer needed, and as required by the local authorities having jurisdiction.

a. Use of cranes or other lifting devices shall occur after normal business hours and on
the weekend.

4. Inspect products upon delivery to ensure compliance with the Contract Documents, and to
ensure that products are undamaged and properly protected.

5. Store products at the site in a manner that will facilitate inspection and measurement of
quantity or counting of units.

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

7. Store products subject to damage by the elements, above ground, under cover, in a weather-
tight enclosure (including masonry products), with ventilation adequate to prevent
condensation. Maintain temperature and humidity within range required by manufacturer's
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instructions.

B. Rigging shall be the contractor’s responsibility:

1. Remove and replace sections of doors and walls to make access for rigging in equipment.

2. Protect existing roof, floors, pavers and waterproofing from damage while rigging heavy

equipment.

3. Maintain the building construction weatherproof throughout the duration of this contract.

4. Obtain crane permits from the local authorities having jurisdiction.

PART 2 - PRODUCTS

21 PRODUCT SELECTION

A. Provide products that comply with the Contract Documents, that are undamaged and unless
otherwise indicated, new and unused at the time of installation. Provide products complete with
all accessories, trim, and other features needed for a complete installation and for the intended

use.

B. Product selection is governed by the Contract Documents and governing regulations, not by
previous Project experience. Procedures governing product selection include the following:

1.

Proprietary Specification Requirements: Where only a single product or manufacturer is
named, (Siemens Integration, for example) provide the product indicated. No substitutions
will be permitted.

Semi-proprietary Specification Requirements:  Where two or more products or
manufacturers equipment are named, (chillers, for example) provide one of the products
indicated. No substitutions will be permitted.

"Or Equal” or "or approved Equal": Where products or manufacturers are specified by
name, accompanied by the term "or equal”, or "or approved equal”, comply with provisions
concerning "substitutions" to obtain approval for use of an unnamed product. The Engineer
and Owner will determine what is considered "equal”. Their decision shall be final.

Non-Proprietary Specifications: When the Specifications list products or manufacturers that
are available and may be incorporated in The Work, but do not restrict the Contractor to use
of these products only (i.e. "but not limited to the following"), the Contractor may propose
any available product that complies with Contract requirements. Comply with specified
provisions concerning "substitutions" to obtain approval for use of an unnamed product.

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

Compliance with Standards, Codes and Regulations: Where the Specifications only require
compliance with an imposed code, standard or regulations, select a product that complies
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with the standards, codes or regulations specified.

Visual Matching: Where Specifications require matching an established sample, the
Engineer's decision will be final on whether a proposed product matches satisfactorily.

Visual Selection: Where specified product requirements include the phrase ". . . as selected
from manufacturer's standard colors, patterns, textures. . ." or a similar phrase, select a
product and manufacturer that complies with other specified requirements. The Engineer
will select the color pattern and texture from the product line selected.

Where the specified product is no longer available, provide a product of the same
manufacturer with the latest Model number meeting or exceeding the intent of the specified
product at no additional cost. In the event the manufacturer of the specified product does not
manufacture a compatible replacement, than an alternate manufacturer's product shall be
submitted for review. The submitted product shall meet or exceed the requirements of the
specified product at no additional cost.

22 SUBSTITUTIONS

A. The Contractor's substitution request will be received and considered by the Owner and Engineer
when the following conditions are satisfied, as determined by the Owner and Engineer;
otherwise, requests will be returned without action except to record noncompliance with these
requirements.

1. Proposed changes for Semi-proprietary products or equipment are submitted and approved
not less than ten (10) days prior to bid.

2. Proposed changes are acceptable to the Owner.

3. Extensive revisions to Contract Documents are not required.

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

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

6. The request is directly related to an "or equal” clause, or similar language, in the Contract
Documents.

7. The specified product, or method of construction, cannot be provided within the Contract
time or is no longer available. The request will not be considered if the product or method
cannot be provided as a result of failure to pursue The Work promptly or coordinate
activities properly.

8. The specified product, or method of construction cannot receive necessary approval by a
governing authority, and the requested substitution can be approved.

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

10. The specified product or method of construction cannot be coordinated with other materials,
and where the Contractor certifies that the proposed substitution can be coordinated.
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11. The specified product or method of construction cannot provide the warranty required by
the Contract Documents and where the Contractor certifies that the proposed substitution
will provide the required warranty.

B. The Contractor's submittal and Engineer's acceptance of Shop Drawings, Product Data or

Samples that relate to construction activities not complying with the Contract Documents does
not constitute an acceptable or valid request for substitution, nor does it constitute approval.

PART 3 - EXECUTION
3.1 INSTALLATION OF PRODUCTS
A. Comply with manufacturer's instructions and recommendations for installation of products in the
applications indicated. Anchor each product securely in place, accurately located and aligned
with other work.
B. Clean exposed surfaces and protect as necessary to ensure freedom from damage and
deterioration at time of Substantial Completion. Contractor shall bear all costs incurred to re-

establish all damaged products to a new condition and to the Owner's satisfaction.

END OF SECTION 01 60 00
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SECTION 01 66 00

TESTING, ADJUSTING AND BALANCING OF SYSTEMS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS:

A. Drawings and General Provisions of Contract, including General and Supplementary
Conditions, Division 1 Specification sections, and all other sections of the specifications shall
also apply to the extent required for proper performance of the Work of the section.

1.2 SUMMARY:

A. Division 23 Specifications: Section 23 05 93, Testing Adjusting and Balancing for HVAC,

for the detailed requirements and procedure.
1.3 WORK DESCRIPTION:

A. This Section covers the general requirements for testing, adjusting and balancing of
environmental systems including but not limited to: air distribution systems, chiller water
cooling systems, and the equipment and apparatus connected thereto.

B. The Contractor shall provide all labor, materials, equipment and service and shall perform all
operations required for testing, adjusting, and balancing of systems and related work to obtain
the performance of the systems as shown on the Drawings and in the Specifications.

C. The balancing agency shall submit for review to the Engineer. An acceptable procedure for
performing this work. This procedure shall be submitted within sixty (60) days after the
agreement between the Owner and Contractor has been signed.

D. The Contractor shall contract the Balancing Agency directly. The Contractor shall provide
one of the TAB Agencies listed in Section 23 05 93 to perform the TAB scope of work.

E. After the work of testing, adjusting and balancing the systems has been completed, the
balancing agency shall submit final reports to the Engineer for review. The final reports shall
be submitted within thirty (30) days after substantial completion of the environmental
systems.

1.4 QUALITY ASSURANCE:

A. The testing, adjusting and balancing of systems shall be performed by an independent
balancing agency whose supervisor is certified by the National Environmental Balancing
Bureau (NEBB), the Associated Air Balance Council (AABC), or an independent balancing
agency operating full time in this specialty, and whose supervisor is a registered professional
engineer in the Commonwealth of Virginia. The balancing agency shall not be affiliated in
any way with the Division 23 contractor, equipment suppliers, or installers.
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B. The environmental systems, including all equipment, apparatus and distribution systems,
shall be tested, adjusted and balanced in accordance with the latest edition of the NEBB
"Procedural Standards for Testing, Adjusting and Balancing of Environmental Systems" or
"The AABC National Standard for Total System Balancing."

PART 2 - PRODUCTS
21 INSTRUMENTS:

A. The balancing agency shall supply all the instruments and other material required to perform
the work.

B. All instruments used for measurements shall be accurate, and calibration histories for each
instrument shall be available for examination. Calibration and maintenance of all instruments
shall be in accordance with the requirements of NEBB.

C. Accuracy of measurements shall be in accordance with NEBB standards.

22 ADDITIONAL MATERIALS:

A. The balancing agency shall be responsible for all items or materials necessary for connection
of its instrumentation onto the ductwork, piping or equipment regardless of whether or not
they are specifically mentioned in the specifications or on the drawings.

B. Balancing specialties such as small parts of balancing equipment shall be the responsibility of
the balancing agency.

C. Each item or material shall be furnished to the appropriate workman with instructions for its
installation in time to be incorporated into its respective system.

D. Major permanently installed measuring or balancing devices not shown or specified but
found necessary as the work progresses shall be identified, justified in a report and shall be
provided under separate documentation.

PART 3 - EXECUTION

3.1 PROCEDURES:

A. A procedure shall be prepared for testing, adjusting and balancing the systems in accordance
with the latest edition of the NEBB "Procedural Standards for Testing, Adjusting and
Balancing of Environmental Systems." The procedures shall be reviewed by the Engineer
before any field work is started.

3.2 FIELD WORK:

A. Tt shall be the responsibility of the balancing agency to notify the Engineer and the Owner in
writing of any deficiencies that are found such as, but not limited to, inadequate starters or
motor horsepower, improper sheave and belt sizes, missing, improperly installed, or
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malfunctioning volume control dampers, air extractors, air terminals, air monitors, variable or
constant volume boxes, power wiring, controls and any and all other items that prevent the
Contractor from completing his work. The notification may be for single or multiple
deficiencies. The work necessary to correct items on the listing shall be done and verified by
the affected trade before the balancing agency returns to work in the reported area. In the
event a discrepancy is found to remain after the repair is reported as corrected, the balancing
agency may submit an itemized request for its lost time involved in re-documenting the
problem.

The balancing agency shall be responsible for adjusting sheaves to achieve required air
quantities. If the sheaves require replacement, the sheaves and belts will be replaced under
Division 23.

The balancing agency shall set all outside air dampers to the final minimum position during
the testing, adjusting and balancing period.

3.3 REPORTS:

A. Three (3) certified hard bound copies of the final report shall be submitted on applicable

NEBB reporting forms for review within thirty days after substantial completion. If either the
heating or cooling cycle test cannot be made because of the time of the year, the final report
shall be filed without this test. A supplement to the final report shall be made when the test is
completed.

Each individual final reporting form submitted shall bear the name of the person who
recorded the data.

Identification of all types of instruments used and their last dates of calibration shall be
submitted with the final report.

Each hard bound copy of the final report shall be signed by the supervisor in charge of
testing, adjusting and balancing this project to certify that the environmental systems are
operating as designed.

END OF SECTION 01 66 00
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SECTION 01 70 00

PROJECT CLOSEOUT

PART 1 - GENERAL

11 RELATED DOCUMENTS:

A. Drawings and General Provisions of Contract, including General and Supplementary Conditions,
Division 1 Specification sections, and all other sections of the specifications shall also apply to
the extent required for proper performance of the Work of the section.

1.2 SUMMARY

A.  This Section includes administrative and procedural requirements for contract closeout
including, but not limited to, the following:

Inspection procedures.

Project record document submittal.

Operation and maintenance manual submittal.
Submittal of warranties.

Final cleaning.

Demonstration and Training.

ogakrwhE

B. Closeout requirements for specific construction activities are included in the appropriate
Sections in Divisions 2 through 26.

13 SUBSTANTIAL COMPLETION

A.  Preliminary Procedures:  Before requesting inspection for certification of Substantial
Completion, complete the following. List exceptions in the request.

1. Inthe Application for Payment that coincides with, or first follows, the date of request for
inspection to certify substantial completion, show 100 percent completion for the portion
of The Work claimed as substantially complete.

2. If 100 percent completion cannot be shown, include a list of incomplete items, the value

of incomplete construction, and reasons The Work is not complete.

Advise Owner of pending insurance change-over requirements.

Submit specific warranties in accordance with Section 017300.

Obtain and submit releases enabling the Owner unrestricted use of The Work and access

to services and utilities; include Certificates of Final inspections, occupancy permits,

operating certificates and similar releases.

6.  Submit operating and maintenance manuals, and similar final record information.

7. Deliver tools, spare parts, and similar items.

o~ w
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10.
11.
12.
13.

14.
15.

16.
17.

Deliver to the Owner extra stock of materials as specified. The Contractor shall submit a
composite list, in log format, of all extra stock required, to the Architect for approval.
The log shall identify the Specification Section, minimum quantities required, quantities
actually provided, and the date of transmittal. Provide space for signature of Owner’s
representative that will acknowledge receipt.

Make final change-over of permanent locks and transmit keys to the Owner. Advise the
Owner’s personnel of change-over in security provisions.

Complete start up and testing of systems.

Commission the Mechanical Systems with the EOR.

Demonstrate equipment and systems to Owner’s personnel.

Provide 40 hours of on-site and classroom training for the Owner’s Maintenance staff.
The training hours shall be scheduled as determined by the Owner.

Review operating and maintenance manuals with Owner’s personnel.

Remove temporary facilities from the site, along with construction tools, mock-ups, and
similar elements.

Complete final clean up requirements.

Submit final meter readings for utilities, a measured record of stored fuel, and similar
data as of the date of Substantial Completion, or when the Owner took possession of and
responsibility for, corresponding elements of The Work.

B.  On receipt of a request for inspection, the Architect will either proceed with inspection or advise
the Contractor of unfulfilled requirements. The Engineer will prepare the Certificate of
Substantial Completion following inspection, or advise the Contractor of construction that must
be completed or corrected before the certificate will be issued.

1.

The Architect and Owner will provide a second inspection when requested and assured
that The Work has been substantially completed. In the event The Work is not
substantially completed, then all costs relative to any additional inspection by the
Engineer and Owner shall be incurred by the Contractor.

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

14 FINAL ACCEPTANCE

A.  Procedures: Before requesting final inspection for certification of final acceptance and final
payment, complete the following. List exceptions in the request.

1.

2.

oA

Submit the Application for Final Payment with releases. Include certificates of insurance
for products and completed operations where required.

Submit a certification that all items of the Engineer’s final inspection list have been
completed or otherwise resolved for acceptance.

Submit Record Drawings.

Submit consent of surety to final payment on AIA Form G707.

Submit affidavit form included in Supplementary Conditions (9.10.2.1).

Submit evidence of continuing bonding and insurance requirements.

B.  The Engineer and Owner will re-inspect The Work upon receipt of notice that The Work
including inspection list items from earlier inspections, has been completed.
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15

1. Upon completion of reinspection, the Engineer will prepare a certificate of final
acceptance or advise the Contractor of Work that is incomplete or of obligations that have
not been fulfilled but are required for final acceptance. All costs relative to any
additional inspections by the Engineer and Owner shall be borne by the Contractor.

RECORD DOCUMENT SUBMITTALS

General: Do not use record documents for construction purposes. Protect record documents
from deterioration and loss in a secure, fire-resistant location. Provide access to record
documents for the Engineer's reference during normal working hours.

Record Drawings: Maintain a clean, undamaged set of blue or black line white-prints of
Contract Drawings and Shop Drawings. Mark the set to show the actual installation where the
installation varies substantially from the Work as originally shown. Mark which drawing is
most capable of showing conditions fully and accurately. Where Shop Drawings are used,
record a cross-reference at the corresponding location on the Contract Drawings. Give
particular attention to concealed elements that would be difficult to measure and record at a
later date.

1. Mark record sets with red erasable pencil. Use other colors to distinguish between
variations in separate categories of the Work.

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

Drawings or Shop Drawings.

Note related change-order numbers where applicable.

4. Organize record drawing sheets into manageable sets. Bind sets with durable-paper
cover sheets; print suitable titles, dates, and other identification on the cover of each set.

5. Record Documents must be complete, accurate, and legible with regard to concealed
pipe, drains, mains, conduit (underground, under floor, and overhead), raceways, ducts,
temperature control piping or wiring, and all like equipment or devices. Unless Record
Documents are sufficiently accurate to permit immediate location and identification of
concealed work, with a minimum tolerance, Record Documents will be considered
inadequate and the Work deemed incomplete.

6. Upon completion of mark-up, submit the complete set of blue or black line Record
Documents along with a scanned copy of the mark-up Record Documents scanned at 300
dpi and saved as an Adobe Acrobat PDF (latest version). Each sheet should be an
individual file, named after the corresponding sheet.

@

Record Specifications: Maintain one complete copy of the Project Manual, including addenda.
Include with the Project Manual one copy of other written construction documents, such as
Change Orders and modifications issued in printed form during construction.

1. Mark these documents to show substantial variations in actual Work performed in
comparison with the text of the Specifications and modifications.

2. Give particular attention to substitutions and selection of options and information on

concealed construction that cannot otherwise be readily discerned later by direct

observation.

Note related record drawing information and Product Data.

4. Upon completion of the Work, submit record Specifications to the Engineer for the
Owner's records.

w
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D. Record Product Data: Maintain one copy of each Product Data submittal. Note related Change
Orders and markup of record drawings and Specifications.

1. Mark these documents to show significant variations in actual Work performed in
comparison with information submitted. Include variations in products delivered to the
site and from the manufacturer's installation instructions and recommendations.

2. Give particular attention to concealed products and portions of the Work that cannot
otherwise be readily discerned later by direct observation.

3. Upon completion of markup, submit complete set of record Product Data to the Engineer
for the Owner's records.

E. Record Sample Submitted: Immediately prior to Substantial Completion, the Contractor shall
meet with the Engineer and the Owner's personnel at the Project Site to determine which
Samples are to be transmitted to the Owner for record purposes. Comply with the Owner's
instructions regarding delivery to the Owner's Sample storage area.

F. Miscellaneous Record Submittals: Refer to other Specification Sections for requirements of
miscellaneous record keeping and submittals in connection with actual performance of the
Work.  Immediately prior to the date or dates of Substantial Completion, complete
miscellaneous records and place in good order. Identify miscellaneous records properly and
bind or file, ready for continued use and reference. Submit to the Engineer for the Owner's
records.

G.  Operating and Maintenance Manuals: Provide five (5) CD’s or USB Drives containing all the
documents listed below. Also provide two (2) hard copies of the operation and maintenance
manuals. Organize electronic and hard copy operation and maintenance data into suitable sets
of manageable size for use and printing from electronic media. Bind properly indexed data in
individual, heavy-duty, 2-inch (51-mm), 3-ring, vinyl-covered binders, with pocket folders for
folded sheet information. Mark appropriate identification on front and spine of each binder.
Include the following types of information:

1. Emergency operations procedures and instructions.

2. Spare parts list with manufacturer and/or distributor’s telephone numbers.

Copies of 5-year warranties, including separate long term warranties for chillers and
cooling towers.

4 Wiring diagrams.

5. Recommended "turn-around” cycles.

6. Inspection procedures.
7
8

w

Shop Drawings and Product Data.
. Fixture lamping schedule.

9. Start-up forms (completed) and operations procedures.

10. Detailed sequence of operation for all automatic equipment.

11.  All submittals for the project, including Engineers comments and technical data.

12. CWCS submittals (approved).

13. EMS submittals (approved).

14. Laminated P&ID diagrams (mounted in glass format).

15. Complete parts lists with installation and maintenance manuals for each piece of
equipment.

H. Owner Training: Provide 40 hours of site and classroom training for the Owner’s Facility
Maintenance Staff.
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PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION

3.1 CLOSEOUT PROCEDURES
A.  Operation and Maintenance Instructions: Arrange for each Installer of equipment that requires
regular maintenance to meet with the Owner's personnel to provide instruction in proper
operation and maintenance. Provide instruction by manufacturer's representatives if installers
are not experienced in operation and maintenance procedures. Include a detailed review of the
following items:
1. Maintenance manuals.
2. Record documents.
3. Spare parts and materials.
4. Tools.
5. Lubricants.
6. Fuels.
7. Identification systems.
8. Control sequences.
9. Hazards.
10.  Cleaning.
11.  Warranties and bonds.
12.  Maintenance agreements and similar continuing commitments.
B.  As part of instruction for operating equipment, demonstrate the following procedures:
1. Startup.
2. Shutdown.
3. Emergency operations.
4. Noise and vibration adjustments.
5. Safety procedures.
6. Economy and efficiency adjustments.
7. Effective energy utilization.
8. Plant optimization for maximum energy efficiency.
3.2 OWNER TRAINING
A.  General: The contractor shall organize owner training with the Owner’s facility managers and
staff.
1. Refer to Section 01 79 00 for additional requirements for Owner training on the new
chilled water system and associated controls.
B. Provide all training materials to each of the Owner’s personnel who attend the training, but not
fewer than 6 persons.
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C. Provide a training video to AC DES Facilities Management Division documenting the detailed
training course. The training video shall be delivered on MP4 or equal (easy to access) on a CD
or a USB thumb drive (8 copies).

D.  The training video shall be comprised of the Manufacturer’s preventative and operations and
maintenance recommendations and shall have detailed explanations of exactly how to control
the chilled water system for optimal energy efficiency.

E. Describe and set up the chiller plant optimization software for this chilled water system
mapping the efficiencies for the equipment actually installed.

F. Present the algorithms embedded in the software that clearly demonstrates the operational
system used in this facility.

G. Include demonstration of the operation to each pad interface for scheduling, setpoint, and other
optimization strategies.
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3.3

FINAL CLEANING

General: The General Conditions require general cleaning during construction. Regular site
cleaning shall be performed in accordance with 23 01 00.3.6 and other sections where indicated.

Cleaning: Employ experienced workers or professional cleaners for final cleaning. Clean each
surface or unit to the condition expected in a normal, commercial building cleaning and
maintenance program. Comply with manufacturer's instructions.

1. Complete the following cleaning operations before requesting inspection for certification
of Substantial Completion.

Remove labels that are not permanent labels.

Replace chipped or broken glass and other damaged transparent materials.

Leave tile and concrete floors broom clean. Vacuum carpeted surfaces.

Wipe surfaces of mechanical and electrical equipment. Remove excess lubrication
and other substances. Clean light fixtures and lamps.

e. Clean the site, including landscape development areas, of rubbish, litter, and other
foreign substances. Sweep paved areas broom clean; remove stains, spills, and
other foreign deposits. Rake grounds that are neither paved nor planted to a
smooth, even-textured surface. Remove mud and dirt from pavement.

cooTe

Removal of Protection: Remove temporary protection and facilities installed for protection of
the Work during construction.

Compliance: Comply with regulations of authorities having jurisdiction and safety standards
for cleaning. Do not burn waste materials. Do not bury debris or excess materials on the
Owner's property. Do not discharge volatile, harmful, or dangerous materials into drainage
systems. Remove waste materials from the site and dispose of lawfully.

END OF SECTION 01 70 00
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SECTION 01 73 00

WARRANTIES

PART 1 - GENERAL
11 RELATED DOCUMENTS:

A. Drawings and General Provisions of Contract, including General and Supplementary Conditions,
Division 1 Specification sections, and all other sections of the specifications shall also apply to
the extent required for proper performance of the Work of the section.

1.2 SUMMARY:

A. This section specifies general administrative and procedural requirements for warranties and
guarantees required by the Contract Documents, including manufacturers standard warranties on
products and special warranties.

B. Refer to the General Conditions for terms of the Contractor's special warranty of workmanship
and materials.

C. General closeout requirements are included in Section 01 70 00, Project Closeout.

D. Specific requirements for warranties for the Work and products and installation that are specified
to be warranted, are specified elsewhere in the Contract Documents.

E. Certifications and other commitments and agreements for continuing services to Owner are
specified elsewhere in the Contract Documents.

1.3 DISCLAIMERS AND LIMITATIONS:

A. Manufacturer's disclaimers and limitations on product warranties do not relieve the Contractor of
the warranty on the Work that incorporates the products, nor does it relieve suppliers,
manufacturers, and subcontractors required to countersign special warranties with the Contractor.

14 DEFINITIONS:

A. Standard Product Warranties are preprinted written warranties published by individual
manufacturers for particular products and are specifically endorsed by the manufacturer to the
Owner.

B. Special Warranties are written warranties required by or incorporated in the Contract Documents,
either to extend time limits provided by standard warranties or to provide greater rights for the
Owner

C. Warranty/Guarantee are terms that, where used, shall be considered interchangeable within the
Contract Documents.
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15 WARRANTY REQUIREMENTS:

A. Every system and associated piece of equipment shall be warranted for a minimum of five (5)
years for all labor and material for any problems in craftsmanship or defects in materials or
equipment that can affect system operation.

B. Related Damages and Losses: When correcting warranted Work that has failed, remove and/or
replace other Work and any furnishings that have been damaged as a result of such failure or that
must be removed and replaced to provide access for correction of warranted Work.

C. Reinstatement of Warranty: When Work covered by a warranty has failed and been corrected by
replacement or rebuilding, the warranty shall be reinstated. The reinstated warranty shall be
equal to the original warranty.

D. Replacement Cost: Upon determination that Work covered by a warranty has failed, replace or
rebuild the Work to an acceptable condition complying with requirements of Contract
Documents. The Contractor is responsible for the cost of replacing or rebuilding defective Work
and furnishings regardless of whether the Owner has benefited from use of the Work through a
portion of its anticipated useful service life.

E. Owner's Recourse: Written warranties made to the Owner are in addition to implied warranties,
and shall not limit the duties, obligations, right and remedies otherwise available under the law,
nor shall warranty periods be interpreted as limitations on time in which the Owner can enforce
such other duties, obligations, rights, or remedies.

F. Rejection of Warranties: The Owner reserves the right to reject warranties and to limit selections
to products with warranties not in conflict with requirements of the Contract Documents.

G. The Owner reserves the right to refuse to accept Work for the Project where a special warranty,
certifications, or similar commitment is required on such Work or part of the Work, until
evidence is presented that entities required to countersign such commitments are willing to do so.

1.6 SUBMITTALS:

A. Submit written warranties to the Engineer prior to the date certified for Substantial Completion.
If the Architect's Certificate of Substantial Completion designates a commencement date for
warranties other than the date of Substantial Completion for the Work submit written warranties
upon Owner's acceptance of that portion of the Work.

B. When a special warranty is required to be executed by the Contractor, or the Contractor and a
subcontractor, supplier or manufacturer, prepare a written document that contains appropriate
terms and identification, ready for execution by the required parties. Submit a draft to the Owner
through the Architect for approval prior to final execution. Refer to individual sections of
Divisions-2 through - 26 for specific content requirements, and particular requirements for
submittal of special warranties.

C. Form of Submittal: At Final Completion compile three (3) copies of each required 5 year
warranty properly executed by the Contractor, or by the Contractor, subcontractor, supplier, or
manufacturer. Organize the warranty documents into an orderly sequence based on the table of
contents of the Project Manual.
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1.

Bind warranties and bonds in heavy-duty, commercial quality, durable three (3) ring vinyl
covered loose-leaf binders, thickness as necessary to accommodate contents, and sized to
receive 8-1/2" x 11" paper.

Provide heavy paper dividers with plastic covered tabs for each separate warranty. Mark the
tab to identify the product or installation. Provide a typed description of the product or
installation, including the name of the product, and the name, address and telephone number
of the installer.

Identify each binder on the front and the spine with the typed or printed title
"WARRANTIES", the project title or name, and the name of the Contractor.

D. In addition to warranties included in bound Warranty Manuals, provide additional copies in
appropriate sections of each Operation and Maintenance Manual.

PART 2 - PRODUCTS

(Not applicable.)

PART 3 - EXECUTION

31 WARRANTY PROCEDURE:

A. The following procedure will be followed for specified warranties for five (5) years duration.

1.  When a deficiency or malfunction of the work is discovered, the Arlington County
designee, Facilities Management Division employee, or Facilities Services Construction
Division employee shall contact the Arlington County Facilities Management Division.

2. Based upon a description of the suspected problem, the Arlington County Facilities
Management Division will deploy appropriate personnel to evaluate problem conditions.

3. Problem conditions determined as defective and covered by the project warranty(ies) will
be submitted by Arlington County Facilities Management Division to the ARLINGTON
COUNTY Facilities Services Construction Division on an Internal Work Order System.

4.  The Arlington County Facilities Services Construction Division will review the request and
upon determination that the request is appropriate will then issue a"WARRANTY REPAIR
REQUEST" and will assign a warranty work order number.

5. The Contractor will be notified of the "Warranty Repair Request” by FAX or E-MAIL.

6. The Contractor shall promptly respond to the "Warranty Repair Request" within a time
limitation commensurate with the implication of the services required.

7. Immediately upon entering the Owner's premises, the Contractor shall report to the building
maintenance office to sign in and request access to areas requiring warranty repairs. The
Contractor shall cooperate as necessary with the facility and coordinate repair activities so
as to minimize disruption of normal county activities. The Contractor shall report to the
building maintenance office and sign out at the conclusion of each day's activities.

8. Upon completion of the warranty repairs, the Contractor shall fully complete the
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"Contractor/Subcontractor” section of the "Warranty Repair Request"” form.

9. The Contractor shall obtain written acknowledgment of the completed repairs by the
building principal as designated on the "Warranty Repair Request™ form.

10. The Contractor shall then FORWARD, FAX or E-MAIL a copy of the completed

"Warranty Repair Request” form to:
Arlington County

1400 N. Uhle Street, Suite 601
Arlington, VA 22201

11. The Arlington County Facilities Services Construction Division and/or Facilities
Management Division will verify completeness of warranty repairs.

END OF SECTION 01 73 00
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SECTION 01 74 00

CONSTRUCTION WASTE MANAGEMENT

PART 1 - GENERAL

1.01 RELATED DOCUMENTS

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

1.02 SUMMARY

A. This Section includes administrative and procedural requirements for the following:
1. Salvaging nonhazardous demolition and construction waste.
2. Recycling nonhazardous demolition and construction waste.
3. Disposing of nonhazardous demolition and construction waste.

1.03 DEFINITIONS

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

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

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

D. Recycle: Recovery of demolition or construction waste for subsequent processing in

preparation for reuse.

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

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

1.04 PERFORMANCE REQUIREMENTS

A General: Develop waste management plan that results in end-of-Project rates for
salvage/recycling of 50 percent by weight of total waste generated by the Work.

B. Salvage/Recycle Requirements: Owner's goal is to salvage and recycle as much
nonhazardous demolition and construction waste as possible.

1. Demolition Waste:
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Concrete.

Concrete reinforcing steel.
Concrete masonry units.
Structural and miscellaneous steel.
Rough hardware.
Equipment.

Piping.

Supports and hangers.
Valves.

Mechanical equipment.
Refrigerants.

Electrical conduit.

Copper wiring.

Electrical devices.
Panelboards.

OS3IT—RTTS@P a0 T

2. Construction Waste:

Masonry and CMU.

Metals.

Piping.

Electrical conduit.

Packaging: Regardless of salvage/recycle goal indicated above, salvage
or recycle 100 percent of the following uncontaminated packaging

® o0 o

materials:

1) Paper.

2) Cardboard.
3) Boxes.

4) Plastic sheet and film.
5) Polystyrene packaging.
6) Wood crates.

7) Plastic pails.

1.05 SUBMITTALS
A. Waste Management Plan: Submit plan within 30 days of Notice to Proceed.
B. Waste Reduction Progress Reports: Concurrent with each Application for Payment,

submit three copies of report. Include separate reports for demolition and construction
waste. Include the following information:

1. Material category.
2. Total quantity of waste in tons.
3. Total quantity of waste recovered (salvaged plus recycled) in tons.
C. Waste Reduction Calculations: Before request for Substantial Completion, submit three

copies of calculated end-of-Project rates for salvage, recycling, and disposal as a
percentage of total waste generated by the Work.
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Records of Donations: Indicate receipt and acceptance of salvageable waste donated to
individuals and organizations. Indicate whether organization is tax exempt.

Records of Sales: Indicate receipt and acceptance of salvageable waste sold to
individuals and organizations. Indicate whether organization is tax exempt.

Recycling and Processing Facility Records: Indicate receipt and acceptance of recyclable
waste by recycling and processing facilities licensed to accept them. Include manifests,
weight tickets, receipts, and invoices.

Landfill and Incinerator Disposal Records: Indicate receipt and acceptance of waste by
landfills and incinerator facilities licensed to accept them. Include manifests, weight
tickets, receipts, and invoices.

Qualification Data: For Waste Management Coordinator and refrigerant recovery
technician.

Statement of Refrigerant Recovery:  Signed by refrigerant recovery technician
responsible for recovering refrigerant, stating that all refrigerant that was present was
recovered and that recovery was performed according to EPA regulations. Include name
and address of technician and date refrigerant was recovered.

1.06 QUALITY ASSURANCE

A

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

Waste Management Conference: Conduct conference at Project site to comply with
requirements in Division 1 Section "Project Management and Coordination." Review
methods and procedures related to waste management including, but not limited to, the
following:

1. Review and discuss waste management plan including responsibilities of Waste
Management Coordinator.

2. Review requirements for documenting quantities of each type of waste and its
disposition.

3. Review and finalize procedures for materials separation and verify availability of
containers and bins needed to avoid delays.

4. Review procedures for periodic waste collection and transportation to recycling
and disposal facilities.

5. Review waste management requirements for each trade.

1.07 WASTE MANAGEMENT PLAN

A General: Develop plan consisting of waste identification, waste reduction work plan, and
cost/revenue analysis. Include separate sections in plan for demolition and construction
waste. Indicate quantities by weight or volume, but use same units of measure throughout
waste management plan.
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B. Waste Identification: Indicate anticipated types and quantities of demolition and
construction waste generated by the Work. Include estimated quantities and assumptions
for estimates.

C. Waste Reduction Work Plan: List each type of waste and whether it will be salvaged,
recycled, or disposed of in landfill or incinerator. Include points of waste generation,
total quantity of each type of waste, quantity for each means of recovery, and handling
and transportation procedures.

1. Salvaged Materials for Reuse: For materials that will be salvaged and reused in
this Project, describe methods for preparing salvaged materials before
incorporation into the Work.

2. Salvaged Materials for Sale: For materials that will be sold to individuals and
organizations, include list of their names, addresses, and telephone numbers.

3. Salvaged Materials for Donation: For materials that will be donated to
individuals and organizations, include list of their names, addresses, and
telephone numbers.

4, Recycled Materials: Include list of local receivers and processors and type of
recycled materials each will accept. Include names, addresses, and telephone
numbers.

5. Disposed Materials: Indicate how and where materials will be disposed of.
Include name, address, and telephone number of each landfill and incinerator
facility.

6. Handling and Transportation Procedures: Include method that will be used for
separating recyclable waste including sizes of containers, container labeling, and
designated location on Project site where materials separation will be located.

D. Cost/Revenue Analysis: Indicate total cost of waste disposal as if there was no waste
management plan and net additional cost or net savings resulting from implementing
waste management plan. Include the following:

1. Total quantity of waste.

2. Estimated cost of disposal (cost per unit). Include hauling and tipping fees and
cost of collection containers for each type of waste.

3. Total cost of disposal (with no waste management).

4, Revenue from salvaged materials.

5. Revenue from recycled materials.

6. Savings in hauling and tipping fees by donating materials.

7. Savings in hauling and tipping fees that are avoided.

8. Handling and transportation costs. Include cost of collection containers for each
type of waste.

9. Net additional cost or net savings from waste management plan.

E. Forms: Prepare waste management plan on forms included at end of Part 3.
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PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.01

3.02

3.03

PLAN IMPLEMENTATION

A.

General: Implement waste management plan as approved by Owner. Provide handling,
containers, storage, signage, transportation, and other items as required to implement
waste management plan during the entire duration of the Contract.

Waste Management Coordinator: Engage a waste management coordinator to be

responsible for implementing, monitoring, and reporting status of waste management
work plan. Coordinator shall be present at Project site full time for duration of Project.

Training: Train workers, subcontractors, and suppliers on proper waste management
procedures, as appropriate for the Work occurring at Project site.

1. Distribute waste management plan to everyone concerned within seven days of
submittal return.

2. Distribute waste management plan to entities when they first begin work on-site.
Review plan procedures and locations established for salvage, recycling, and
disposal.

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

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

SALVAGING DEMOLITION WASTE

A.

Salvaged Items for Reuse in the Work:

Clean salvaged items.

Pack or crate items after cleaning. ldentify contents of containers.

Store items in a secure area until installation.

Protect items from damage during transport and storage.

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.

agkrwbdE

Salvaged Items for Sale and Donation: Not permitted on Project site.

Doors and Hardware: Brace open end of door frames. Except for removing door closers,
leave door hardware attached to doors.

RECYCLING DEMOLITION AND CONSTRUCTION WASTE, GENERAL

A

General: Recycle paper and beverage containers used by on-site workers.
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B. Recycling Incentives: Revenues, savings, rebates, tax credits, and other incentives
received for recycling waste materials shall accrue to Contractor.

C. Procedures: Separate recyclable waste from other waste materials, trash, and debris.
Separate recyclable waste by type at Project site to the maximum extent practical.

1. Provide appropriately marked containers or bins for controlling recyclable waste
until they are removed from Project site. Include list of acceptable and
unacceptable materials at each container and bin.

a. Inspect containers and bins for contamination and remove contaminated
materials if found.

2. Stockpile processed materials on-site without intermixing with other materials.
Place, grade, and shape stockpiles to drain surface water. Cover to prevent
windblown dust.

3. Stockpile materials away from construction area. Do not store within drip line of

remaining trees.

Store components off the ground and protect from the weather.

Remove recyclable waste off Owner's property and transport to recycling

receiver or processor.

o ks

3.04 RECYCLING CONSTRUCTION WASTE

A. Packaging:

1. Cardboard and Boxes: Break down packaging into flat sheets. Bundle and store
in a dry location.

2. Polystyrene Packaging: Separate and bag materials.

3. Pallets: As much as possible, require deliveries using pallets to remove pallets

from Project site. For pallets that remain on-site, break down pallets into
component wood pieces and comply with requirements for recycling wood.

4. Crates: Break down crates into component wood pieces and comply with
requirements for recycling wood.

B. Wood Materials:

1. Clean Cut-Offs of Lumber: Grind or chip into small pieces.
2. Clean Sawdust: Bag sawdust that does not contain painted or treated wood.
C. Gypsum Board: Stack large clean pieces on wood pallets and store in a dry location.
1. Clean Gypsum Board: Grind scraps of clean gypsum board using small mobile

chipper or hammer mill. Screen out paper after grinding.
3.05 DISPOSAL OF WASTE

A. General: Except for items or materials to be salvaged, recycled, or otherwise reused,
remove waste materials from Project site and legally dispose of them in a landfill or
incinerator acceptable to authorities having jurisdiction.
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1. Except as otherwise specified, do not allow waste materials that are to be
disposed of accumulate on-site.
2. Remove and transport debris in a manner that will prevent spillage on adjacent

surfaces and areas.
B. Burning: Do not burn waste materials.
C. Burning: Burning of waste materials is permitted only at designated areas on Owner's

property, provided required permits are obtained. Provide full-time monitoring for
burning materials until fires are extinguished.

D. Disposal: Transport waste materials and dispose of at designated spoil areas on Owner's
property.
E. Disposal: Transport waste materials off Owner's property and legally dispose of them.

END OF SECTION 01 74 00
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SECTION 01 78 23

OPERATION AND MAINTENANCE DATA

PART 1 - GENERAL

11 SUMMARY

A.  Section includes administrative and procedural requirements for preparing operation and
maintenance manuals, including the following:

Operation and maintenance documentation directory.
Emergency manuals.

Operation manuals for systems, subsystems, and equipment.
Product maintenance manuals.

Systems and equipment maintenance manuals.

Lockout Tagout Procedures.

IR N

1.2 CLOSEOUT 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 revisions
and field conditions.

B.  Format: Submit operations and maintenance manuals in the following format:

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

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. Three paper copies. Include a complete operation and maintenance directory. Enclose
title pages and directories in clear plastic sleeves. Architect will return two copies.

C.  Manual Submittal: Submit each manual in final form prior to requesting inspection for
Substantial Completion and at least 15 working days before commencing demonstration and
training. Architect and Commissioning Authority will return copy with comments.

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

PART 2 - PRODUCTS

2.1 REQUIREMENTS FOR EMERGENCY, OPERATION, AND MAINTENANCE MANUALS

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.

B.  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.

C.  Title Page: Include the following information:

1. Subject matter included in manual.

2. Name and address of Project.

3. Name and address of Owner.

4. Date of submittal.

5. Name and contact information for Contractor.

6. Name and contact information for Construction Manager.

7. Name and contact information for Architect.

8. Name and contact information for Commissioning Authority.

9. Names and contact information for major consultants to the Architect that designed the
systems contained in the manuals.

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

D. 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.

E. 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.

F. 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
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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.

G.  Manuals, Paper Copy: Submit manuals in the form of hard copy, bound and labeled volumes in
addition to a Digital Copy with bookmarks.

1. Binders: Heavy-duty, three-ring, vinyl-covered, loose-leaf 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. Identify each binder on front and spine, with printed title "OPERATION AND
MAINTENANCE MANUAL," Project title or name, subject matter of
contents, and indicate Specification Section number on bottom of spine. Indicate
volume number for multiple-volume sets.

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.

4. 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.

2.2 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:

1. Fire.

2. Flood.

3. Gas leak.

4. Water leak.

5. Power failure.
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6.
7.
8.

Water outage.
System, subsystem, or equipment failure.
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:

arwbdE

Instructions on stopping.

Shutdown instructions for each type of emergency.

Operating instructions for conditions outside normal operating limits.
Required sequences for electric or electronic systems.

Special operating instructions and procedures.

2.3 OPERATION MANUALS

A. Content: In addition to requirements in this Section, include operation data required in
individual Specification Sections and the following information:

1.

HBOoNoOR~WN

0.

System, subsystem, and equipment descriptions. Use designations for systems and
equipment indicated on Contract Documents.

Performance and design criteria if Contractor is delegated design responsibility.
Operating standards.

Operating procedures.

Operating logs.

Wiring diagrams.

Control diagrams.

Piped system diagrams.

Precautions against improper use.

License requirements including inspection and renewal dates.

B.  Descriptions: Include the following:

1.

©CoNOR~WN

Product name and model number. Use designations for products indicated on Contract
Documents.

Manufacturer's name.

Equipment identification with serial number of each component.

Equipment function.

Operating characteristics.

Limiting conditions.

Performance curves.

Engineering data and tests.

Complete nomenclature and number of replacement parts.

C.  Operating Procedures: Include the following, as applicable:

1. Startup procedures.
2. Equipment or system break-in procedures.
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24

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.
Special operating instructions and procedures.

©ooN O W

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.

PRODUCT MAINTENANCE MANUALS

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.

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.

Product Information: Include the following, as applicable:

Product name and model number.

Manufacturer's name.

Color, pattern, and texture.

Material and chemical composition.

Reordering information for specially manufactured products.

agrwbdE

Maintenance Procedures: Include manufacturer's written recommendations and the following:

Inspection procedures.

Types of cleaning agents to be used and methods of cleaning.

List of cleaning agents and methods of cleaning detrimental to product.
Schedule for routine cleaning and maintenance.

Repair instructions.

aogrwbnE

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

Warranties and Bonds: Include copies of warranties and bonds and lists of circumstances and
conditions that would affect validity of warranties or bonds.
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2.5 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.

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.

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.

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.

2.6 LOCKOUT TAGOUT PROCEDURES.

A.  Contractor shall generate Logout Tagout Procedures to comply with the following:
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1. Procedures shall be custom created with all the essential elements for OSHA compliance.
These procedures shall be developed to establish the minimum requirements for the
lockout of energy isolating devices whenever maintenance or servicing is done on
machines or equipment. It shall include the process to ensure that the machine or
equipment is stopped, isolated from all potentially hazardous energy sources and locked
out before employees perform any servicing or maintenance where the unexpected
energization or start-up of the machine or equipment or release of stored energy could
cause injury.

2. Procedures shall be graphical indicating isolation Point Tags and installed at point-of-use.
3. Provide a reference binder with all the procedures.

4. Digital copies of the files shall be provided to be compatible Link 360 (created by Brady
Inc.).

5. Certifications: Engineers shall be certified to develop procedures that ensures quality and
safety. Engineers shall be certified to train new personnel.

6. Comply with the most up to date Federal Regulation 1910.147

PART 3 - EXECUTION

3.1

A

MANUAL PREPARATION

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.

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

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.

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.

Drawings: Prepare drawings supplementing manufacturers' printed data to illustrate the
relationship of component parts of equipment and systems and to illustrate control sequence and
flow diagrams. Coordinate these drawings with information contained in record Drawings to
ensure correct illustration of completed installation.

1. Do not use original project record documents as part of operation and maintenance
manuals.
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F. Comply with Section 017000 "Project Closeout" for schedule for submitting operation and
maintenance documentation.

END OF SECTION 01 78 23
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ECTION 01 79 00

DEMONSTRATION AND TRAINING

PART 1 - GENERAL

1.01 RELATED DOCUMENTS

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

1.02 SUMMARY

A The training requirements of this section are critical to the overall long-term success of
the installed mechanical and electrical systems and is intended to educate the client
operations and maintenance personnel in the following:

Basic operations of the system

Troubleshooting problems which are typical of the installed systems
Basic maintenance requirements which are critical to operations
Basic repair approach

Complex maintenance requirements which may require specialists
Emergency operations

oo wd =~

B. This Section includes administrative and procedural requirements for instructing
Owner's personnel, including the following:

1. Demonstration of operation of systems, subsystems, and equipment.
2. Training in operation and maintenance of systems, subsystems, and equipment.

1.03 SUBMITTALS

A. Instruction Program: Submit outline of instructional program for demonstration and
training, including 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. At completion of training, submit three complete training manuals for Owner's
use.
B. Qualification Data: For firms and persons specified in "Quality Assurance" Article

to demonstrate their capabilities and experience. Include lists of completed
projects with project names and addresses, names and addresses of architects and
owners, and other information specified.

C. Attendance Record: For each training module, submit list of participants and length
of instruction time.
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1.04

1.05

A

A

Evaluations: For each participant and for each training module, submit results and
documentation of performance-based test.

Demonstration and Training Recording: Submit a Digital copy and two DVD’s at end
of each training module.

QUALITY ASSURANCE

Facilitator Qualifications: A firm or individual experienced in training or educating
maintenance personnel in a training program similar in content and extent to that
indicated for this Project, and whose work has resulted in training or education
with a record of successful learning performance.

Instructor Qualifications: A factory-authorized service representative, complying
with requirements in Division 1 Section 014000 "Quality Control Services,"
experienced in operation and maintenance procedures and training.

Pre-instruction Conference: Conduct conference at Project site to comply with
requirements in Division 1 Section 012000 "Project Management and Coordination."
Review methods and procedures related to demonstration and training including, but
not limited to, the following:

1. Inspect and discuss locations and other facilities required for instruction.

2. Review and finalize instruction schedule and verify availability of educational

materials, instructors' personnel, audiovisual equipment, and facilities

needed to avoid delays.

Review required content of instruction.

4. For instruction that must occur outside, review weather and forecasted
weather conditions and procedures to follow if conditions are unfavorable.

w

COORDINATION

The contractor and training facilitator shall attend a coordination meeting with the
owner, the CxA Arlington County Construction Manager to review the training
objectives and initiate training schedules.

Coordinate instruction schedule with Owner's operations. Adjust schedule as required
to minimize disrupting Owner's operations.

Coordinate instructors, including providing notification of dates, times, length of
instruction time, and course content.

Coordinate content of training modules with content of approved emergency,
operation, and maintenance manuals. Do not submit instruction program until

operation and maintenance data has been reviewed and approved by Engineer.

O&M Manuals shall be approved as Final prior to Demonstration and Training.
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PART 2 - PRODUCTS

2.01 INSTRUCTION PROGRAM

A General: The training shall be sufficiently comprehensive so that employees
responsible for building operations will fully understand all building systems. This
includes emergency operations in case of fire, spills, leaks etc. The training shall
include “hands on” exercises which are deemed appropriate by the owner. They
should also understand how to inspect the building for proper functioning and
operation, as well as of safety system function and operation.

B. Program Structure: Develop an instruction program that includes individual training
modules for each system and equipment not part of a system, as required by
individual specification sections, and as follows:

1. ATS

C. 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:

1. Basis of System Design, Operational Requirements, and Criteria:
Include the following:
a. System, subsystem, and equipment descriptions.
b. Performance and design criteria if the Contractor is delegated
design re- sponsibility.
C. Operating standards.
d. Regulatory requirements.
e. Equipment function.
f. Operating characteristics.
g. Limiting conditions.
2. Documentation: Review the following items in detail:
a. Emergency manuals.
b. Operations manuals.
C. Maintenance manuals.
d. Project Record Documents.
e. Identification systems.
f. Warranties and bonds.
g. Maintenance service agreements and similar continuing commitments.
3. Emergencies: Include the following, as applicable:
a. Instructions on meaning of warnings, trouble indications, and error
messages.
b. Shutdown instructions for each type of emergency.
C. Operating instructions for conditions outside of normal operating limits.
d. Sequences for electric or electronic systems.
e. Special operating instructions and procedures.
Arlington County - Courthouse Building ATS Replacement September 30, 2022
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Operations: Include the following, as applicable:

Startup procedures.

Routine and normal operating instructions.

Regulation and control procedures.

Control sequences.

Safety procedures.

Normal shutdown instructions.

Operating procedures for emergencies.

Operating procedures for system, subsystem, or equipment failure.
Required sequences for electric or electronic systems.

Special operating instructions and procedures.

TTSQ om0 a0 T

Adjustments: Include the following:

a. Checking adjustments.
b. Noise and vibration adjustments.
C. Economy and efficiency adjustments.

Troubleshooting: Include the following:

a. Diagnostic instructions.
b. Test and inspection procedures.

Maintenance: Include the following:

a. Inspection procedures.

b. Types of cleaning agents to be used and methods of cleaning.

C. List of cleaning agents and methods of cleaning detrimental to product.

d. Procedures for routine cleaning

e. Procedures for preventive maintenance.

f. Procedures for routine maintenance.

g. Instruction on use of special tools.

Repairs: Include the following:

a. Diagnosis instructions.

b. Repair instructions.

c. Disassembly; component removal, repair, and replacement; and
reassembly instructions.

d. Instructions for identifying parts and components.

Review of spare parts needed for operation and maintenance.

PART 3 - EXECUTION

3.01  PREPARATION

A Assemble educational materials necessary for instruction, including documentation
and training module. Assemble training modules into a combined training manual.

B. Set up video recording equipment as well as instructional equipment at instruction

location.
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3.02

INSTRUCTION

A

Facilitator: Engage a qualified facilitator to prepare instruction program and
training modules, to coordinate instructors, and to coordinate between Contractor
and Owner for number of participants, instruction times, and location.

Engage qualified instructors to instruct Owner's personnel to adjust, operate, and
maintain systems, subsystems, and equipment not part of a system.

1. Owner will furnish Contractor with names and positions of participants.

Scheduling: Provide instruction at mutually agreed on times. For equipment that
requires seasonal operation, provide similar instruction at start of each season.

1. Schedule training with the Owner with at least seven days' advance notice
or as required by individual specification sections.

Video Recording: Provide high definition recording all training sessions with clear
voice quality. Recording equipment shall be operated by a qualified videographer.

Cleanup: Collect used and leftover educational materials and remove from Project
site. Remove instructional equipment. Restore systems and equipment to condition
existing before initial training use.

END OF SECTION 01 79 00
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SECTION 260000

ELECTRICAL SYSTEMS

PART 1 - GENERAL

11

12

13

14

15

DESCRIPTION

A.

The work under this Section shall conform to the requirements of "Division 01, General Re-
quirements,” "Conditions of the Contract™" and "Supplementary Conditions." Specific attention
is called to the "Division 26 General Requirements" located in Section 26 00 10.

It is the intent of these Specifications for the Contractor to provide an electrical system com-
plete, fully operational, fully adjusted, and ready for use.

PARTIAL LIST OF WORK INCLUDED IN DIVISION 26

A

B.

C.

Equipment pads/
Installing access doors and access panels.
Painting (except as otherwise specified herein).

Furnishing, installing, and connecting telephone wiring, cables, and equipment unless other-
wise indicated.

Any control wiring for Automatic Transfer Switches (ATS), Generator Annunciator, ATS
Remote Annunciator, and Building Management System (BMS). Control wiring shall be con-
sidered both "line 120 & 277V." and "low" voltage wiring.

UNIT PRICING

Pricing information provided for unit costs, separate line items, alternates, and value engineering
items shall be all inclusive pricing that accounts for the impact and ripple effects on adjacent or re-
lated systems affected by the alternate product, material, or system. Acceptance of an alternate
product, material or system shall not result in additional cost to the project beyond the price indicat-
ed for the alternate product, material or system.

ADDITIONAL REQUIREMENTS

A

The Division 26 Contractor shall be responsible for providing the conduit system including,
but not limited to, pull boxes, power circuits, outlet boxes, junction boxes and other electrical
work as indicated on the various specialty consultant’s design documents. The Division 26
Contractor shall be responsible to review the design documents of the various specialty con-
sultants which include, but are not limited to, the Security Consultant, the Information Tech-
nology Consultant, Telephone and Communications Consultant, and Audio/Visual Consultant
to determine the complete scope of work required to be provided by Division 26.

QUALITY ASSURANCE

Arlington County - Courthouse Building ~ ATS Replacement September 30, 2022
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A. Surveys and Measurements

1. The Contractor shall base all measurements, both horizontal and vertical, from estab-
lished benchmarks. All work shall agree with these established lines and levels.
Verify all measurements at site and check the correctness of same as related to the
work.

2. Should the Contractor discover any discrepancy between actual measurements and
those indicated, which prevents following good practice or the intent of the Drawings
and Specifications, the Contractor shall notify the Architect, and shall not proceed
with the work until instruction has been received from the Architect.

B. Drawings

1. Drawings are diagrammatic and indicate the general arrangement of systems and
work included in the Contract. Drawings are not to be scaled. Where they are not
definitely located, this information shall be obtained from the Owner's Representa-
tive.

2. The Contractor shall follow Drawings in laying out work to verify spaces in which
work will be installed. Maintain maximum headroom and space conditions at all
points. Where headroom or space conditions appear inadequate, the Owner's Repre-
sentative shall be notified before proceeding with installation.

3. [If directed by the Owner’s Representative, the Contractor shall, without extra charge,
make reasonable modifications in the layout as needed to prevent conflict with work
of other trades or for proper execution of the work, if such directions are made prior
to the performance of the affected work.

C. Protection

1. The Contractor shall protect all work and material from damage by the Contractors'
work or workmen, Subcontractors' work or workmen, and shall be liable for all dam-
age thus caused.

2. The Contractor shall be responsible for work and equipment until work is final in-
spected, tested, and accepted; the Contractor shall protect work against theft, injury
or damage; and shall carefully store material and equipment received on site which
are not immediately installed. The Contractor shall close open ends of work with
temporary covers or plugs during storage and construction to prevent entry of ob-
structing material.

3. All stored on-site or installed absorptive materials are protected at all times from
moisture damage.

D. Material and Workmanship

1. Work shall be executed in strict accordance with the best practice of the trades in a
thorough, substantial, workmanlike manner by competent workmen. The Contractor
shall furnish the services of a full-time, experienced superintendent, who shall be
constantly in charge of the installation of the work, together with all skilled work-
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men, fitters, metal workers, welders, helpers, and laborers required to unload, trans-
fer, erect, connect, adjust, start, operate, and test each system.

E. Manufacturer’s Recommendations

1.

In addition to the requirements indicated in the drawings and specifications; manu-
factured products, articles, materials, and equipment shall be applied, installed, con-
nected, erected, used, cleaned, conditioned, inspected, started-up, tested, operated,
and commissioned in accordance with the manufacturer's current printed recommen-
dations. Keep copies of such printed recommendations at job site and make them
available as required. When conditions on this project are not covered by the manu-
facturer's printed recommendations, at the discretion of and as requested by the own-
er's representative, the manufacturer's authorized representative shall review the con-
ditions and provide written supplemental recommendations to address the special sit-
uation. If the manufacturer’s recommendations are in conflict with the requirements
of the drawings and specifications, the Contractor shall advise the Owner’s repre-
sentative of the conflict prior to purchase and installation.

F. Space Limitations

1.

Equipment has been chosen which will fit into the physical spaces provided and indi-
cated, allowing ample room for access, servicing, removal and replacement of parts,
etc. Adequate space shall be allowed for clearance in accordance with the Code re-
guirements and the requirements of the local inspection department.

In the preparation of Drawings, a reasonable effort to accommodate approved equip-
ment manufacturer's space requirements has been made. However, since space re-
quirements and equipment arrangement vary according to each manufacturer, the re-
sponsibility for initial access and proper fit rests with the Contractor. The Contractor
will be responsible for obtaining approvals from the Engineer and Local Authority
where equipment the Contractor is providing on the Project differs in size or space
considerations from that shown on Contract Documents.

Physical dimensions and arrangements of equipment to be installed shall be subject
to the Architect's review.

G. Coordination with Installation Conditions

1.

The requirements of Division 26 systems shall be coordinated with the installation
conditions. The Contractor shall visit the site, survey the installation conditions, and
verify exact measurements. Means and methods of building access, rigging, and
modifications to installation conditions to accommodate the installation of new Divi-
sion, 26 work shall be the responsibility of the Contractor. Disassembly, reassembly,
and certification testing of equipment as required to accommodate the installation
conditions shall be included in the base bid. Prior to the ordering, purchasing, and
fabricating of Division 26 systems, coordination with installation conditions shall be
completed by the Contractor.

H. Commissioning:

1.

The Contractor shall provide adequate personnel with the appropriate level of spe-
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cialized training, experience, and expertise at the general contractor and sub-
contractor levels to properly install, check, verify, supervise, start-up, trouble-shoot,
de-bug, pre-test, commission, and make the necessary corrections to all MEP systems
in accordance with the Contract Documents. The Contractor shall be responsible for
the operational demonstration of the completed MEP systems to the Owner’s Repre-
sentative, Architect and Engineer. The Contractor shall complete the MEP systems
in accordance with the contract documents including start-up, trouble-shooting, de-
bugging, pre-testing, and commissioning of the MEP systems prior to requesting that
the Owner’s Representative, Architect, and Engineer attend the operational demon-
strations of the MEP systems. Additional costs incurred by the Owner related to re-
reviewing, re-witnessing, re-testing, re-inspecting, and re-commissioning all or part
of the MEP systems due to incomplete or non-compliant work shall be reimbursed by
the Contractor to the Owner. Refer to the various sections of the specifications for
additional commissioning requirements.

I. Additional Information

1.

Information provided by the Engineer to the Contractors during construction must be
reviewed and approved by the Architect and Owner's Representative. The Contractor
shall not proceed without prior review and authorization from the Architect and Own-
er's Representative. The Contractor shall not proceed with work that will increase the
cost of the project or impact the project schedule without prior review and authoriza-
tion from the Architect and Owner's Representative. If information provided by the
Engineer to the Contractor will increase the cost of the project or impact the project
schedule, the Contractor shall advise the Architect and Owner's Representative in a
reasonably timely manner so as to minimize the cost and impact to the project. Refer
to the General Conditions of the Contract and the Architectural documents for addi-
tional information.

16 SHOP DRAWINGS, PRODUCT DATA AND SAMPLES

A. Submit electronic shop drawings for all fixtures and devices. Obtain approval before equip-
ment is ordered, built or installed. Catalogs, pamphlets, or other documents submitted to de-
scribe items for which approval is being requested shall be as specified and identification cat-
alog, pamphlet, etc. of item submitted shall be clearly named in ink. Data of a general nature
and faxes will not be accepted. Submittal shall include contractors nhame and name of job.

CoNoOR~wWNE

Grounding

Hangers and Supports

Identification for Electrical Systems

Building Wire, including control wiring

Raceways (RGS, IMC, EMT, PVC conduits)

Automatic Transfer Switches and Associated Annunciator
Safety Switches

Fuses

Generator Day-tank Controls

PART 2 - PRODUCTS

21 EQUIPMENT

A. General: All equipment shall be new, of the capacity and type specified herein, and as shown
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on the Drawings. Equipment shall be of a listed manufacturer and model number and shall be
in accordance with the space limitations of the project.

Single Source: To maximize ease of maintenance and part replacement, equipment of a simi-
lar nature shall be provided by a single manufacturer.

Approved Equal: Equipment and materials selected by the Contractor within the context of
"equal as approved by the Engineer”, "approved equal”, "equivalent as determined by the En-
gineer" and similar terminology shall be submitted to the Engineer for review, approval and
inclusion into the Contract Documents prior to the finalization of the contract between the
Owner and the Contractor, and prior to the shop drawing submittal phase of the Project. All
equipment and materials submitted to the Engineer under the terms of "approved equal™ dur-
ing the shop drawing phase of the Project without prior review and approval shall be returned

to the Contractor without review under the status of "No Action".

2.2 MATERIAL

A

B.

All material required for a complete and proper installation shall be as specified and as se-
lected by the Contractor subject to the approval of the Architect.

Material shall be new, listed and approved by UL, and bear the inspection label if subject to
such approval.

2.3 CONTRACTOR APPROVALS

A

The contractor shall submit in writing and obtain written approval from the Owner, Architect,
and/or Engineer for all equipment substitutions, installation deviations from that shown on
the contract drawings, and all other miscellaneous approvals required from the Owner, Archi-
tect, and/or Engineer as referenced throughout these specifications.

PART 3 - EXECUTION

3.1 CONDITIONS

A

Inspection: Prior to proceeding with the work of this Division, carefully inspect the installed
work of all other trades and verify that all such work is complete to the point where this in-
stallation may properly commence. Verify that the work of this Division may be completed
in strict accordance with all pertinent codes and regulations, the reviewed shop drawings, and
the manufacturers' recommendations.

Discrepancies: In the event of discrepancy, immediately notify the Owner's Representative.
Do not proceed in areas of discrepancy until all such discrepancies have been resolved. If
there is a discrepancy between the Drawings and the Specifications, the Specifications shall
typically govern. However, any discrepancy of this type shall be immediately brought to the
attention of the Owner's Representative for formal interpretation prior to proceeding with the
work.

Interpretation of Documents: Any and all contractual requirements may be indicated solely on
the Drawings, solely in the Specifications, in both the Specifications and on the Drawings, in
reference standards indicated in the Specifications and/or in the Owner's and Contractor's Con-
tract. If Contract requirements are indicated in both the Specifications and the Drawings, the
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3.2

3.3

3.4

Contractor shall comply with both requirements unless the requirements are mutually exclu-
sive of each other. If Contract requirements are indicated in both a reference standard and the
Specifications, the more stringent requirement shall apply. Any and all contractual require-
ments shall be interpreted within the overall context of the complete scope of work. All mate-
rials, equipment, systems and installation methods shall be suitable for the intended service,
coordinated with other trades and be complete, fully operational, adjusted, tested and ready for
use by the Owner.

INSTALLATION OF EQUIPMENT

A

Locations: Install all equipment in the locations shown on the approved shop drawings, ex-
cept where specifically approved otherwise on the job by the Architect and/or Owner's Rep-
resentative.

Interferences: Avoid interference with structure and with work of other trades, while preserv-
ing adequate headroom and clearing all doors and passageways to the approval of the Archi-
tect and/or Owner's Representative. Where busway is installed on a job, Electrical Contractor
shall coordinate location early with other trades. Horizontal runs of bus shall be run above all
piping and ductwork so as to maximize clear headroom below busway and maintain manufac-
turers recommended access clearances to all sides of busway. All section joints shall be ac-
cessible.

Inspection: Check each piece of equipment in the system for defects. Verify that all parts are
properly furnished and installed, function properly, and that all adjustments have been made.

In addition to the requirements indicated in the drawings and specifications; manufactured
products, articles, materials, and equipment shall be applied, installed, connected, erected,
used, cleaned, conditioned, inspected, started-up, tested, operated, and commissioned in ac-
cordance with the manufacturer's current printed recommendations. Keep copies of such
printed recommendations at job site and make them available as required. When conditions
on this project are not covered by the manufacturer's printed recommendations, at the discre-
tion of and as requested by the owner's representative, the manufacturer's authorized repre-
sentative shall review the conditions and provide written supplemental recommendations to
address the special situation. If the manufacturer’s recommendations are in conflict with the
requirements of the drawings and specifications, the Contractor shall advise the Owner’s rep-
resentative of the conflict prior to purchase and installation

CONNECTIONS TO EQUIPMENT

A. Mechanical Equipment: The Contractor shall make final electrical connections to all items of

mechanical equipment, including all motors and unit heaters for a complete and operational
system.

CLOSING-IN OF UNINSPECTED WORK

A. General: Do not allow or cause any of the work of this Division to be covered up or enclosed

B.

until it has been inspected, tested, and approved by the Architect and/or Owner's Representa-
tive and by the authorities having jurisdiction.

Uncovering: Should any of the work of this Division be covered up or enclosed before it has
been completely inspected, tested and approved, the Contractor shall provide all services, la-
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3.5

3.6

3.7

3.8

bor, materials and equipment necessary to uncover such work without additional cost to the

Owner. After the work has been completely inspected, tested, and approved, the Contractor
shall provide all services, labor, materials and equipment to make all repairs necessary to re-
store the work to its original and proper condition at no additional cost to the Owner.

CLEANING

A

It is the intent of these Specifications that all work, including the inside of equipment, be left
in a clean condition. All construction dirt shall be removed from material and equipment.
Level of cleanliness shall be defined as "broom" clean unless noted otherwise. All exterior
surfaces of Division 26 equipment shall be wiped down and cleaned of all dust and dirt. All
interior surfaces of electrical equipment including but not limited to switchboards, motor con-
trollers, and panelboards shall be wiped down and vacuum cleaned so as to be delivered to
the Owner in factory new condition. Surfaces to be painted shall be cleaned and prepared in
accordance with architectural division of the contract and as noted in other sections herein.

COMPLETENESS

A

It is the intent of these Specifications to provide complete systems. Completeness shall mean
that all materials, equipment, and systems as installed and operating on this project have been
installed properly with the best practices of the trade; are suitable for the intended purpose,
location, and environment; properly fit within the physical space limitations for the project;
are in conformance with applicable codes and reference standards; have been started-up, test-
ed, adjusted, and commissioned for the intended use; have maintained applicable UL List-
ings; are in compliance with manufacturer's recommendations and warranty requirements;
ready for the Owner’s use, and in the opinion of the Architect, performing as designed.

ADJUSTMENT OF CONTROLS

A

The Contractor shall provide the personnel and equipment to completely adjust the controls to
the satisfaction of the Architect. At the completion of the project, the Architect will arrange a
meeting at the job site to allow the Contractor to demonstrate the proper operation of the elec-
trical controls.

NOISE

A.

It is the intent of these Specifications to provide a system free from objectionable audible
noise and vibration. Any equipment that is generating objectionable noise or vibration, in the
opinion of the Architect, shall be corrected and dampened as required to eliminate the objec-
tionable level.

END OF SECTION 26 00 00
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SECTION 260519

LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1 - GENERAL

11 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A.  Section Includes:
1. Copper building wire rated 600 V or less.
2. Connectors, splices, and terminations rated 600 V and less.
B.  Related Requirements:
1. Section 260523 "Control-Voltage Electrical Power Cables" for control systems
communications cables and Classes 1, 2, and 3 control cables.
1.3 DEFINITIONS
A.  PV:Photovoltaic.
B.  ROHS: Restriction of Hazardous Substances.
C.  VFC: Variable-frequency controller.
14 ACTION SUBMITTALS
A.  Product Data: For each type of product.
B.  Product Schedule: Indicate type, use, location, and termination locations.
15 INFORMATIONAL SUBMITTALS
A.  Qualification Data: For testing agency.
B.  Field quality-control reports.
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1.6

A

QUALITY ASSURANCE
Testing Agency Qualifications: Member company of NETA.

1. Testing Agency's Field Supervisor: Certified by NETA to supervise on-site testing.

PART 2 - PRODUCTS

2.1 COPPER BUILDING WIRE
A.  Description: Flexible, insulated and uninsulated, drawn copper current-carrying conductor with
an overall insulation layer or jacket, or both, rated 600 V or less.
B. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
1. Alpha Wire Company.
2. Belden Inc.
3. Encore Wire Corporation.
4, Southwire Company.
C.  Standards:
1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for
intended location and use.
2. RoHS compliant.
3. Conductor and Cable Marking: Comply with wire and cable marking according to UL's
"Wire and Cable Marking and Application Guide."
D.  Conductors: Copper, complying with ASTM B3 for bare annealed copper and with ASTM B8
for stranded conductors.
E.  Conductor Insulation:
1. Type SE: Comply with UL 854.
2. Type THHN and Type THWN-2: Comply with UL 83.
3. Type XHHW-2: Comply with UL 44,
2.2 CONNECTORS AND SPLICES
A.  Description: Factory-fabricated connectors, splices, and lugs of size, ampacity rating, material,
type, and class for application and service indicated; listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and use.
B. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
1. 3M Electrical Products.
2. Appleton - O-Z/Gedney; Emerson Electric Co., Automation Solutions.
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3. Hubbell Incorporated, Power Systems.
4, TE Connectivity Ltd.

C.  Jacketed Cable Connectors: For steel and aluminum jacketed cables, zinc die-cast with set
screws, designed to connect conductors specified in this Section.

D.  Lugs: One piece, seamless, designed to terminate conductors specified in this Section.
1. Material: Copper

2. Type: One or Two hole with standard or long barrels.
3. Termination: Compression.

PART 3 - EXECUTION

3.1 CONDUCTOR MATERIAL APPLICATIONS
A.  Feeders: Copper; solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.

B.  Feeders: Copper for feeders smaller than No. 4 AWG; copper. Conductors shall be solid for
No. 10 AWG and smaller; stranded for No. 8 AWG and larger.

C.  Branch Circuits: Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and
larger.

D. Branch Circuits: Copper. Solid for No. 12 AWG and smaller; stranded for No. 10 AWG and
larger.

E. Power-Limited Fire Alarm and Control: Solid for No. 12 AWG and smaller.

3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND
WIRING METHODS

A.  Exposed Feeders: Type THHN/THWN-2, single conductors in raceway.

B. Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces: Type THHN/THWN-2,
single conductors in raceway.

C. Feeders Concealed in Concrete, below Slabs-on-Grade, and Underground:
Type THHN/THWN-2, single conductors in raceway.

D.  Exposed Branch Circuits, Including in Crawlspaces: Type THHN/THWN-2, single conductors
in raceway.

E. Branch Circuits Concealed in Ceilings, Walls, and Partitions: Type THHN/THWN-2, single
conductors in raceway.

F. Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground:
Type THHN/THWN-2, single conductors in raceway.
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G.  Temporary Feeders: Type SE, DLO or approved equivalent.
3.3 INSTALLATION OF CONDUCTORS AND CABLES

A.  Conceal cables in finished walls, ceilings, and floors unless otherwise indicated.

B. Complete raceway installation between conductor and cable termination points according to
Section 260533 "Raceways and Boxes for Electrical Systems" prior to pulling conductors and
cables.

C.  Use manufacturer-approved pulling compound or lubricant where necessary; compound used
must not deteriorate conductor or insulation. Do not exceed manufacturer's recommended
maximum pulling tensions and sidewall pressure values.

D.  Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will
not damage cables or raceway.

E. Install exposed cables parallel and perpendicular to surfaces of exposed structural members, and
follow surface contours where possible.

F. Support cables according to Section 260529 "Hangers and Supports for Electrical Systems."

G. Complete cable tray systems installation according to Section 260536 "Cable Trays for
Electrical Systems" prior to installing conductors and cables.

3.4 CONNECTIONS

A. Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values. If manufacturer's torque values are not indicated, use those specified in
UL 486A-486B.

B. Make splices, terminations, and taps that are compatible with conductor material and that
possess equivalent or better mechanical strength and insulation ratings than unspliced
conductors.

1. Use oxide inhibitor in each splice, termination, and tap for aluminum conductors.

C. Wiring at Outlets: Install conductor at each outlet, with at least 6 inches of slack.

3.5 IDENTIFICATION

A. Identify and color-code conductors and cables according to Section 260553 "ldentification for
Electrical Systems."

B.  Identify each spare conductor at each end with identity number and location of other end of
conductor, and identify as spare conductor.
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3.6 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS

A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies. Comply
with requirements in Section 260544 "Sleeves and Sleeve Seals for Electrical Raceways and
Cabling."

3.7 FIRESTOPPING

A.  Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore

original fire-resistance rating of assembly.
3.8 FIELD QUALITY CONTROL

A.  Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections.

B.  Testing Agency: Engage a qualified testing agency to perform tests and inspections.

C.  Manufacturer's Field Service: Engage a factory-authorized service representative to test and
inspect components, assemblies, and equipment installations, including connections.

D.  Perform tests and inspections on all new cables and existing to remain Automatic Transfer
Switches (ATS) normal, emergency and load side cables. For existing cables, provide report
that include, existing conditions, test results, defects, and recommendations.

1. After installing conductors and cables and before electrical circuitry has been energized,
test service entrance and feeder conductors for compliance with requirements.

2. After installing conductors and cables and before electrical circuitry has been energized,
test conductors feeding the following critical equipment and services for compliance with
requirements:

a. Automatic Transfer Switch
3. Perform each of the following visual and electrical tests:
a. Inspect exposed sections of conductor and cable for physical damage and correct
connection according to the single-line diagram.
b. Test bolted connections for high resistance using one of the following:
1)  Alow-resistance ohmmeter.
2)  Calibrated torque wrench.
3)  Thermographic survey.
C. Inspect compression-applied connectors for correct cable match and indentation.
d. Inspect for correct identification.
e. Inspect cable jacket and condition.
f. Insulation-resistance test on each conductor for ground and adjacent conductors.
Apply a potential of 500-V dc for 300-V rated cable and 1000-V dc for 600-V
rated cable for a one-minute duration.
g. Continuity test on each conductor and cable.
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h. Uniform resistance of parallel conductors.

4. Initial Infrared Scanning: After Substantial Completion, but before Final Acceptance,
perform an infrared scan of each splice in conductors No. 3 AWG and larger. Remove
box and equipment covers so splices are accessible to portable scanner. Correct
deficiencies determined during the scan.

a. Instrument: Use an infrared scanning device designed to measure temperature or to
detect significant deviations from normal values. Provide calibration record for
device.

b. Record of Infrared Scanning: Prepare a certified report that identifies switches
checked and that describes scanning results. Include notation of deficiencies
detected, remedial action taken, and observations after remedial action.

5. Follow-up Infrared Scanning: Perform an additional follow-up infrared scan of each
switch 11 months after date of Substantial Completion.

E.  Cables will be considered defective if they do not pass tests and inspections.
F. Prepare test and inspection reports to record the following:

1. Procedures used.

2. Results that comply with requirements.

3. Results that do not comply with requirements, and corrective action taken to achieve
compliance with requirements.

END OF SECTION 260519
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SECTION 260523

CONTROL-VOLTAGE ELECTRICAL POWER CABLES

PART 1 - GENERAL

11

A.

1.2

13

14

15

RELATED DOCUMENTS

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

SUMMARY
Section Includes:

Category 5e balanced twisted pair cable.
Category 6 balanced twisted pair cable.
Category 6a balanced twisted pair cable.
RS-485 cabling.

Low-voltage control cabling.
Control-circuit conductors.
Identification products.

NookrwdE

DEFINITIONS
EMI: Electromagnetic interference.

Low Voltage: As defined in NFPA 70 for circuits and equipment operating at less than 50 V or
for remote-control and signaling power-limited circuits.

Plenum: A space forming part of the air distribution system to which one or more air ducts are
connected. An air duct is a passageway, other than a plenum, for transporting air to or from
heating, ventilating, or air-conditioning equipment.

RCDD: Registered Communications Distribution Designer.

ACTION SUBMITTALS

Product Data: For each type of product.

INFORMATIONAL SUBMITTALS

Qualification Data: For testing agency, RCDD, layout technician, installation supervisor, and
field inspector.
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B.

C.

1.6

A.

Source quality-control reports.

Field quality-control reports.

QUALITY ASSURANCE
Testing Agency Qualifications: Accredited by NETA.

1. Testing Agency's Field Supervisor: Currently certified by BICSI as an RCDD to
supervise on-site testing.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A.  Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by
a qualified testing agency, and marked for intended location and application.

B. Flame Travel and Smoke Density in Plenums: As determined by testing identical products
according to NFPA 262, by a qualified testing agency. Identify products for installation in
plenums with appropriate markings of applicable testing agency.

1. Flame Travel Distance: 60 inches or less.
2. Peak Optical Smoke Density: 0.5 or less.
3. Average Optical Smoke Density: 0.15 or less.

C. Flame Travel and Smoke Density for Riser Cables in Non-Plenum Building Spaces: As
determined by testing identical products according to UL 1666.

D. Flame Travel and Smoke Density for Cables in Non-Riser Applications and Non-Plenum
Building Spaces: As determined by testing identical products according to UL 1685.

E. RoHS compliant.

2.2 CATEGORY 5e BALANCED TWISTED PAIR CABLE

A.  Description: Four-pair, balanced-twisted pair cable, certified to meet transmission
characteristics of Category 5e cable at frequencies up to 100 MHz.

B. <Double click here to find, evaluate, and insert list of manufacturers and products>.

C.  Standard: Comply with ICEA S-90-661, NEMA WC 63.1, and TIA-568-C.2 for Category 5e
cables.

D.  Conductors: 100-ohm, 24 AWG solid copper.

E.  Shielding/Screening: Unshielded twisted pairs (UTP) or Shielded twisted pairs (FTP) .
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F. Cable Rating: Plenum.
G.  Jacket: White thermoplastic.
2.3 CATEGORY 6 BALANCED TWISTED PAIR CABLE
A.  Description: Four-pair, balanced-twisted pair cable, certified to meet transmission
characteristics of Category 6 cable at frequencies up to 250MHz.
B. <Double click here to find, evaluate, and insert list of manufacturers and products>.
C.  Standard: Comply with NEMA WC 66/ICEA S-116-732 and TIA-568-C.2 for Category 6
cables.
D.  Conductors: 100-ohm, 23 AWG solid copper.
E.  Shielding/Screening: Unshielded twisted pairs (UTP) or Shielded twisted pairs (FTP) .
F. Cable Rating: Plenum.
G.  Jacket: White thermoplastic.
2.4 CATEGORY 6a BALANCED TWISTED PAIR CABLE
A.  Description: Four-pair, balanced-twisted pair cable, certified to meet transmission
characteristics of Category 6a cable at frequencies up to 500MHz.
B. <Double click here to find, evaluate, and insert list of manufacturers and products>.
C.  Standard: Comply with TIA-568-C.2 for Category 6a cables.
D.  Conductors: 100-ohm, 23 AWG solid copper.
E.  Shielding/Screening: Unshielded twisted pairs (UTP) or Shielded twisted pairs (FTP) .
F. Cable Rating: Plenum.
G.  Jacket: White thermoplastic.
2.5 RS-485 CABLE
A.  Standard Cable: NFPA 70, Type CMG.
1. Paired, one pair or two pairs, twisted, No. 22 AWG, stranded (7x30) tinned-copper
conductors.
2. PVC insulation.
3. Unshielded.
4. PVC jacket.
5. Flame Resistance: Comply with UL 1685.
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B.  Plenum-Rated Cable: NFPA 70, Type CMP.

Paired, one pair or two pairs, No. 22 AWG, stranded (7x30) tinned-copper conductors.
Fluorinated ethylene propylene insulation.

Unshielded.

Fluorinated ethylene propylene jacket.

Flame Resistance: NFPA 262.

akrowbdPE

2.6 LOW-VOLTAGE CONTROL CABLE
A.  Paired Cable: NFPA 70, Type CMG.

One or Multi-pair, twisted, No. 16 AWG, stranded (19x29) tinned-copper conductors.
PVC insulation.

Unshielded.

PVC jacket.

Flame Resistance: Comply with UL 1685.

arwdE

B. Plenum-Rated, Paired Cable: NFPA 70, Type CMP.

One or Multi-pair, twisted, No. 16 AWG, stranded (19x29) tinned-copper conductors.
PVC insulation.

Unshielded.

PVC jacket.

Flame Resistance: Comply with NFPA 262.

arwnE

2.7 SOURCE QUALITY CONTROL
A.  Testing Agency: Engage a qualified testing agency to evaluate cables.
B.  Factory test twisted pair cables according to TIA-568-C.2.
C.  Cable will be considered defective if it does not pass tests and inspections.

D.  Prepare test and inspection reports.

PART 3 - EXECUTION

3.1 EXAMINATION
A.  Test cables on receipt at Project site.

1. Test each pair of twisted pair cable for open and short circuits.
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3.2 INSTALLATION OF RACEWAYS AND BOXES

A.  Comply with requirements in Section 260533 "Raceways and Boxes for Electrical Systems" for
raceway selection and installation requirements for boxes, conduits, and wireways as
supplemented or modified in this Section.

1.
2.

3.

Outlet boxes shall be no smaller than 2 inches wide, 3 inches high, and 2-1/2 inches deep.
Outlet boxes for cables shall be no smaller than 4 inches square by 1-1/2 inches deep with
extension ring sized to bring edge of ring to within 1/8 inch of the finished wall surface.
Flexible metal conduit shall not be used.

B. Comply with TIA-569-D for pull-box sizing and length of conduit and number of bends
between pull points.

C. Install manufactured conduit sweeps and long-radius elbows if possible.

D. Raceway Installation in Equipment Rooms:

1.

akrwn

Position conduit ends adjacent to a corner on backboard if a single piece of plywood is
installed, or in the corner of the room if multiple sheets of plywood are installed around
perimeter walls of the room.

Install cable trays to route cables if conduits cannot be located in these positions.

Secure conduits to backboard if entering the room from overhead.

Extend conduits 3 inches above finished floor.

Install metal conduits with grounding bushings and connect with grounding conductor to
grounding system.

3.3 INSTALLATION OF CONDUCTORS AND CABLES

A.  Comply with NECA 1.

B.  General Requirements for Cabling:

1. Comply with TIA-568-C Series of standards.

2. Comply with BICSI ITSIMM, Ch. 5, "Copper Structured Cabling Systems."

3. Terminate all conductors; no cable shall contain unterminated elements. Make
terminations only at indicated outlets, terminals, and cross-connect and patch panels.

4, Cables may not be spliced and shall be continuous from terminal to terminal. Do not
splice cable between termination, tap, or junction points.

5. Cables serving a common system may be grouped in a common raceway. Install network
cabling and control wiring and cable in separate raceway from power wiring. Do not
group conductors from different systems or different voltages.

6. Secure and support cables at intervals not exceeding 30 inches and not more than 6
inches from cabinets, boxes, fittings, outlets, racks, frames, and terminals.

7. Bundle, lace, and train conductors to terminal points without exceeding manufacturer's
limitations on bending radii, but not less than radii specified in BICSI ITSIMM, Ch. 5,
"Copper Structured Cabling Systems." Install lacing bars and distribution spools.

8. Do not install bruised, kinked, scored, deformed, or abraded cable. Remove and discard
cable if damaged during installation and replace it with new cable.
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9. Cold-Weather Installation: Bring cable to room temperature before dereeling. Do not use
heat lamps for heating.

10. Pulling Cable: Comply with BICSI ITSIMM, Ch.5, "Copper Structured Cabling
Systems." Monitor cable pull tensions.

11.  Support: Do not allow cables to lie on removable ceiling tiles.

12.  Secure: Fasten securely in place with hardware specifically designed and installed so as
to not damage cables.

13.  Provide strain relief.

14.  Keep runs short. Allow extra length for connecting to terminals. Do not bend cables in a
radius less than 10 times the cable OD. Use sleeves or grommets to protect cables from
vibration at points where they pass around sharp corners and through penetrations.

15.  Ground wire shall be copper, and grounding methods shall comply with IEEE C2.
Demonstrate ground resistance.

C. Installation of Control-Circuit Conductors:

1. Install wiring in raceways.

2. Use insulated spade lugs for wire and cable connection to screw terminals.

3. Comply with requirements specified in Section 260533 "Raceways and Boxes for

Electrical Systems."

3.4 REMOVAL OF CONDUCTORS AND CABLES

A. Remove abandoned conductors and cables. Abandoned conductors and cables are those
installed that are not terminated at equipment and are not identified with a tag for future use.

3.5 CONTROL-CIRCUIT CONDUCTORS

A. Minimum Conductor Sizes:

1.
2.
3.

Class 1 remote-control and signal circuits; No 14 AWG.
Class 2 low-energy, remote-control, and signal circuits; No. 16 AWG.
Class 3 low-energy, remote-control, alarm, and signal circuits; No 12 AWG.

3.6 FIRESTOPPING

A.  Comply with TIA-569-D, Annex A, "Firestopping."

B.  Comply with BICSI TDMM, "Firestopping" Chapter.

3.7 GROUNDING

A.  For data communication wiring, comply with TIA-607-B and with BICSI TDMM, "Bonding
and Grounding (Earthing)" Chapter.

B.  For low-voltage control wiring and cabling, comply with requirements in Section 260526
"Grounding and Bonding for Electrical Systems."
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3.8

3.9

A

IDENTIFICATION

Comply with requirements for identification specified in Section 260553 "lIdentification for
Electrical Systems."

Identify data and communications system components, wiring, and cabling according to TIA-
606-B; label printers shall use label stocks, laminating adhesives, and inks complying with
UL 969.

Identify each wire on each end and at each terminal with a number-coded identification tag.
Each wire shall have a unique tag.

FIELD QUALITY CONTROL
Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections.
Testing Agency: Engage a qualified testing agency to perform tests and inspections.

Manufacturer's Field Service: Engage a factory-authorized service representative to test and
inspect components, assemblies, and equipment installations, including connections.

Perform tests and inspections
Tests and Inspections:

1. Visually inspect cable jacket materials for UL or third-party certification markings.
Inspect cabling terminations to confirm color-coding for pin assignments, and inspect
cabling connections to confirm compliance with TIA-568-C.1.

2. Visually inspect cable placement, cable termination, grounding and bonding, equipment
and patch cords, and labeling of all components.

3. Test cabling for direct-current loop resistance, shorts, opens, intermittent faults, and
polarity between conductors. Test operation of shorting bars in connection blocks. Test
cables after termination, but not after cross-connection.

a. Test instruments shall meet or exceed applicable requirements in TIA-568-C.2.
Perform tests with a tester that complies with performance requirements in its
"Test Instruments (Normative)" Annex, complying with measurement accuracy
specified in its "Measurement Accuracy (Informative)" Annex. Use only test cords
and adapters that are qualified by test equipment manufacturer for channel or link
test configuration.

Document data for each measurement. Print data for submittals in a summary report that is
formatted using Table 10.1 in BICSI TDMM as a guide, or transfer the data from the instrument
to the computer, save as text files, print, and submit.

End-to-end cabling will be considered defective if it does not pass tests and inspections.

Prepare test and inspection reports.

END OF SECTION 260523
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SECTION 260526

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

11 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 grounding and bonding systems and equipment.
B.  Section includes grounding and bonding systems and equipment, plus the following special
applications:
1. Underground distribution grounding.
2. Ground bonding common with lightning protection system.
3. Foundation steel electrodes.
1.3 ACTION SUBMITTALS
A.  Product Data: For each type of product indicated.
14 INFORMATIONAL SUBMITTALS
A.  Coordination Drawings: Plans showing dimensioned locations of grounding features specified
in "Field Quality Control" Article, including the following:
1. Grounding arrangements and connections for separately derived systems.
B.  Qualification Data: For testing agency and testing agency's field supervisor.
C.  Field quality-control reports.
15 CLOSEOUT SUBMITTALS
A.  Operation and Maintenance Data: For grounding to include in emergency, operation, and
maintenance manuals.
1. In addition to items specified in Section 017823 "Operation and Maintenance Data,"
include the following:
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a. Plans showing as-built, dimensioned locations of system described in "Field
Quality Control" Article, including the following:
1)  Grounding arrangements and connections for separately derived systems.

1.6 QUALITY ASSURANCE

A.  Testing Agency Qualifications: Certified by NETA.

PART 2 - PRODUCTS

2.1 SYSTEM DESCRIPTION

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by
a qualified testing agency, and marked for intended location and application.

B.  Comply with UL 467 for grounding and bonding materials and equipment.

2.2 MANUFACTURERS

A.  Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

Advanced Lightning Technology, Ltd.
Appleton - O-Z/Gedney; Emerson Electric Co., Automation Solutions.
Harger Lightning & Grounding.

nVent (ERICO).

robbdE

2.3 CONDUCTORS

A. Insulated Conductors: Copper wire or cable insulated for 600 V unless otherwise required by
applicable Code or authorities having jurisdiction.

B. Bare Copper Conductors:

Solid Conductors: ASTM B3.

Stranded Conductors: ASTM B8.

Tinned Conductors: ASTM B33.

Bonding Cable: 28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch in diameter.
Bonding Conductor: No. 4 or No. 6 AWG, stranded conductor.

Bonding Jumper: Copper tape, braided conductors terminated with copper ferrules; 1-5/8
inches wide and 1/16 inch thick.

7. Tinned Bonding Jumper: Tinned-copper tape, braided conductors terminated with copper
ferrules; 1-5/8 inches wide and 1/16 inch thick.

ogkrwhE
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2.4 CONNECTORS
A.  Listed and labeled by an NRTL acceptable to authorities having jurisdiction for applications in
which used and for specific types, sizes, and combinations of conductors and other items
connected.
B.  Welded Connectors: Exothermic-welding Kits of types recommended by kit manufacturer for
materials being joined and installation conditions.
C.  Bus-Bar Connectors: Mechanical type, cast silicon bronze, solderless compression type wire
terminals, and long-barrel, two-bolt connection to ground bus bar.
D.  Bus-Bar Connectors: Compression type, copper or copper alloy, with two wire terminals.
E.  Beam Clamps: Mechanical type, terminal, ground wire access from four directions, with dual,
tin-plated or silicon bronze bolts.
F. Cable-to-Cable Connectors: Compression type, copper or copper alloy.
G.  Cable Tray Ground Clamp: Mechanical type, zinc-plated malleable iron.
H.  Conduit Hubs: Mechanical type, terminal with threaded hub.
. Ground Rod Clamps: Mechanical type, copper or copper alloy, terminal with hex head bolt.
J. Ground Rod Clamps: Mechanical type, copper or copper alloy, terminal with hex head bolt.
K.  Lay-in Lug Connector: Mechanical type, copper rated for direct burial terminal with set
SCrew.
L.  Service Post Connectors: Mechanical type, bronze alloy terminal, in short- and long-stud
lengths, capable of single and double conductor connections.
M.  Signal Reference Grid Clamp: Mechanical type, stamped-steel terminal with hex head screw.
N.  Straps: Solid copper, copper lugs. Rated for 600 A.
O.  Tower Ground Clamps: Mechanical type, copper or copper alloy, terminal one or two-piece
clamp.
P. U-Bolt Clamps: Mechanical type, copper or copper alloy, terminal listed for direct burial.
Q.  Water Pipe Clamps:
1. Mechanical type, two pieces with zinc-plated or stainless-steel bolts.
a. Material: Tin-plated aluminum or Die-cast zinc alloy.
b. Listed for direct burial.
2. U-bolt type with malleable-iron clamp and copper ground connector rated for direct
burial.
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PART 3 - EXECUTION

3.1 APPLICATIONS

A.  Conductors: Install solid conductor for No. 8 AWG and smaller, and stranded conductors for
No. 6 AWG and larger unless otherwise indicated.

B.  Grounding Conductors: Green-colored insulation with continuous yellow stripe.

C.  Conductor Terminations and Connections:

1. Pipe and Equipment Grounding Conductor Terminations: Bolted connectors.

2. Underground Connections: Welded connectors except at test wells and as otherwise
indicated.

3. Connections to Structural Steel: Welded connectors.

3.2 EQUIPMENT GROUNDING

A. Install insulated equipment grounding conductors with all feeders and branch circuits.

B.  Install insulated equipment grounding conductors with the following items, in addition to those
required by NFPA 70:

1. Feeders and branch circuits.

2. Flexible raceway runs.

3. Busway Supply Circuits: Install insulated equipment grounding conductor from
grounding bus in the switchgear, switchboard, or distribution panel to equipment
grounding bar terminal on busway.

3.3 INSTALLATION

A. Grounding Conductors: Route along shortest and straightest paths possible unless otherwise
indicated or required by Code. Avoid obstructing access or placing conductors where they may
be subjected to strain, impact, or damage.

B.  Ground Bonding Common with Lightning Protection System: Comply with NFPA 780 and
UL 96 when interconnecting with lightning protection system. Bond electrical power system
ground directly to lightning protection system grounding conductor at closest point to electrical
service grounding electrode. Use bonding conductor sized same as system grounding electrode
conductor, and install in conduit.

C. Bonding Straps and Jumpers: Install in locations accessible for inspection and maintenance
except where routed through short lengths of conduit.

1. Bonding to Structure: Bond straps directly to basic structure, taking care not to penetrate
any adjacent parts.

2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports: Install
bonding so vibration is not transmitted to rigidly mounted equipment.
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3.4

3. Use exothermic-welded connectors for outdoor locations; if a disconnect-type connection
is required, use a bolted clamp.

Grounding and Bonding for Piping:

1. Metal Water Service Pipe: Install insulated copper grounding conductors, in conduit,
from building's main service equipment, or grounding bus, to main metal water service
entrances to building. Connect grounding conductors to main metal water service pipes;
use a bolted clamp connector or bolt a lug-type connector to a pipe flange by using one of
the lug bolts of the flange. Where a dielectric main water fitting is installed, connect
grounding conductor on street side of fitting. Bond metal grounding conductor conduit or
sleeve to conductor at each end.

2. Water Meter Piping: Use braided-type bonding jumpers to electrically bypass water
meters. Connect to pipe with a bolted connector.

3. Bond each aboveground portion of gas piping system downstream from equipment
shutoff valve.

Connections: Make connections so possibility of galvanic action or electrolysis is minimized.
Select connectors, connection hardware, conductors, and connection methods so metals in direct
contact are galvanically compatible.

1. Use electroplated or hot-tin-coated materials to ensure high conductivity and to make
contact points closer in order of galvanic series.

2. Make connections with clean, bare metal at points of contact.

3. Make aluminum-to-steel connections with stainless-steel separators and mechanical
clamps.

4, Make aluminum-to-galvanized-steel connections with tin-plated copper jumpers and
mechanical clamps.

5. Coat and seal connections having dissimilar metals with inert material to prevent future
penetration of moisture to contact surfaces.

FIELD QUALITY CONTROL
Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections.

Testing Agency: Engage a qualified testing agency to perform tests and inspections.

Manufacturer's Field Service: Engage a factory-authorized service representative to test and
inspect components, assemblies, and equipment installations, including connections.

Perform tests and inspections.
Tests and Inspections:

1. After installing grounding system but before permanent electrical circuits have been
energized, test for compliance with requirements.

2. Inspect physical and mechanical condition. Verify tightness of accessible, bolted,
electrical connections with a calibrated torque wrench according to manufacturer's
written instructions.

Arlington County - Courthouse Building ~ ATS Replacement September 30, 2022

Bowman

260526 - 5 Grounding and Bonding for Electrical Systems



ISSUE FOR BID

F. Grounding system will be considered defective if it does not pass tests and inspections.

G.  Prepare test and inspection reports.

END OF SECTION 260526
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SECTION 260529

HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

11 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:

Steel slotted support systems.

Aluminum slotted support systems.

Nonmetallic slotted support systems.

Conduit and cable support devices.

Support for conductors in vertical conduit.

Structural steel for fabricated supports and restraints.

Mounting, anchoring, and attachment components, including powder-actuated fasteners,
mechanical expansion anchors, concrete inserts, clamps, through bolts, toggle bolts, and
hanger rods.

8. Fabricated metal equipment support assemblies.

NookrwdE

13 ACTION SUBMITTALS
A.  Product Data: For each type of product.

1. Include construction details, material descriptions, dimensions of individual components
and profiles, and finishes for the following:

a. Slotted support systems, hardware, and accessories.

b. Clamps.

C. Hangers.

d. Sockets.

e. Eye nuts.

f. Fasteners.

g. Anchors.

h. Saddles.

i. Brackets.

2. Include rated capacities and furnished specialties and accessories.
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14

15

A

B.

A

INFORMATIONAL SUBMITTALS

Coordination Drawings: Reflected ceiling plan(s) and other details, drawn to scale, on which the
following items are shown and coordinated with each other, using input from installers of the
items involved:

Suspended ceiling components.

Ductwork, piping, fittings, and supports.

Structural members to which hangers and supports will be attached.
Size and location of initial access modules for acoustical tile.

Items penetrating finished ceiling, including the following:

arwbdE

Luminaires.

Air outlets and inlets.
Speakers.

Sprinklers.

Access panels.
Projectors.

hOo o0 o

Welding certificates.

QUALITY ASSURANCE
Welding Qualifications: Qualify procedures and personnel according to the following:

1. AWS D1.1/D1.1M.
2. AWS D1.2/D1.2M.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS
A.  Delegated Design: Engage a qualified professional engineer, as defined in Section 014000
"Quality Requirements," to design hanger and support system.
B.  Surface-Burning Characteristics: Comply with ASTM E84; testing by a qualified testing
agency. ldentify products with appropriate markings of applicable testing agency.
1. Flame Rating: Class 1.
2. Self-extinguishing according to ASTM D635.
2.2 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS
A.  Steel Slotted Support Systems: Preformed steel channels and angles with minimum 13/32-inch-
diameter holes at a maximum of 8 inches o.c. in at least one surface.
1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
Arlington County - Courthouse Building ~ ATS Replacement September 30, 2022
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Atkore International (Allied Tube & Conduit).
Eaton (B-line).

Flex-Strut Inc.
Haydon Corporation.

oo oTe

n

Standard: Comply with MFMA-4 factory-fabricated components for field assembly.

3. Material for Channel, Fittings, and Accessories: Galvanized steel or Stainless steel,

Type 304, or Stainless steel, Type 316.

Channel Width: Selected for applicable load criteria.

Metallic Coatings: Hot-dip galvanized after fabrication and applied according to MFMA-

4,

6. Nonmetallic Coatings: Manufacturer's standard PVC, polyurethane, or polyester coating
applied according to MFMA-4.

7. Painted Coatings: Manufacturer's standard painted coating applied according to MFMA-
4.

8. Protect finishes on exposed surfaces from damage by applying a strippable, temporary

protective covering before shipping.

o ks

B.  Aluminum Slotted Support Systems: Extruded-aluminum channels and angles with minimum
13/32-inch-diameter holes at a maximum of 8 inches o.c. in at least one surface.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

a. Atkore International (Unistrut).
b. Flex-Strut Inc.
C. Haydon Corporation.

Standard: Comply with MFMA-4 factory-fabricated components for field assembly.

Channel Material: 6063-T5 aluminum alloy.

Fittings and Accessories Material: 5052-H32 aluminum alloy.

Channel Width: Selected for applicable load criteria.

Nonmetallic Coatings: Manufacturer's standard PVC, polyurethane, or polyester coating

applied according to MFMA-4.

7. Painted Coatings: Manufacturer's standard painted coating applied according to MFMA-
4.

8. Protect finishes on exposed surfaces from damage by applying a strippable, temporary

protective covering before shipping.

ocoarwN

C. Conduit and Cable Support Devices: Steel and malleable-iron or Stainless-steel hangers,
clamps, and associated fittings, designed for types and sizes of raceway or cable to be
supported.

D.  Support for Conductors in Vertical Conduit: Factory-fabricated assembly consisting of threaded
body and insulating wedging plug or plugs for nonarmored electrical conductors or cables in
riser conduits. Plugs shall have number, size, and shape of conductor gripping pieces as
required to suit individual conductors or cables supported. Body shall be made of malleable
iron.

E.  Structural Steel for Fabricated Supports and Restraints: ASTM A36/A36M steel plates, shapes,
and bars; black and galvanized.
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F. Mounting, Anchoring, and Attachment Components: Items for fastening electrical items or their
supports to building surfaces include the following:

1. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement
concrete, steel, or wood, with tension, shear, and pullout capacities appropriate for
supported loads and building materials where used.

a. Manufacturers: Subject to compliance with requirements, provide products by one
of the following:

1) Hilti, Inc.
2) ITW Ramset/Red Head:; Illinois Tool Works, Inc.
3) MKT Fastening, LLC.

2. Mechanical-Expansion Anchors: Insert-wedge-type, stainless steel, for use in hardened
portland cement concrete, with tension, shear, and pullout capacities appropriate for
supported loads and building materials where used.

a. Manufacturers: Subject to compliance with requirements, provide products by one
of the following:

1) Hilti, Inc.
2) ITW Ramset/Red Head:; Illinois Tool Works, Inc.
3) MKT Fastening, LLC.

3. Concrete Inserts: Steel or malleable-iron, slotted support system units are similar to MSS
Type 18 units and comply with MFMA-4 or MSS SP-58.

4, Clamps for Attachment to Steel Structural Elements: MSS SP-58 units are suitable for
attached structural element.

5. Through Bolts: Structural type, hex head, and high strength. Comply with
ASTM F3125/F3125M, Grade A325.

6. Toggle Bolts: All-steel springhead type.

7. Hanger Rods: Threaded steel.

2.3 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES

A.  Description: Welded or bolted structural-steel shapes, shop or field fabricated to fit dimensions
of supported equipment.

B.  Materials: Comply with requirements in Section 055000 "Metal Fabrications™ for steel shapes
and plates.

PART 3 - EXECUTION

3.1 APPLICATION

A.  Comply with the following standards for application and installation requirements of hangers
and supports, except where requirements on Drawings or in this Section are stricter:
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3.2

NECA 1.

NECA 101
NECA 102.
NECA 105.
NECA 111.

agrwdE

Comply with requirements in Section 078413 "Penetration Firestopping™ for firestopping
materials and installation for penetrations through fire-rated walls, ceilings, and assemblies.

Comply with requirements for raceways and boxes specified in Section 260533 "Raceways and
Boxes for Electrical Systems."

Maximum Support Spacing and Minimum Hanger Rod Size for Raceways: Space supports for
EMT, IMC, and RMC as required by NFPA 70. Minimum rod size shall be 1/4 inch in
diameter.

Multiple Raceways or Cables: Install trapeze-type supports fabricated with steel slotted support
system, sized so capacity can be increased by at least 25 percent in future without exceeding
specified design load limits.

1. Secure raceways and cables to these supports with two-bolt conduit clamps or single-bolt
conduit clamps using spring friction action for retention in support channel.

Spring-steel clamps designed for supporting single conduits without bolts may be used for 1-
1/2-inch and smaller raceways serving branch circuits and communication systems above
suspended ceilings, and for fastening raceways to trapeze supports.

SUPPORT INSTALLATION

Comply with NECA 1 and NECA 101 for installation requirements except as specified in this
article.

Raceway Support Methods: In addition to methods described in NECA 1, EMT and RMC may
be supported by openings through structure members, according to NFPA 70.

Strength of Support Assemblies: Where not indicated, select sizes of components so strength
will be adequate to carry present and future static loads within specified loading limits.
Minimum static design load used for strength determination shall be weight of supported
components plus 200 Ib.

Mounting and Anchorage of Surface-Mounted Equipment and Components: Anchor and fasten
electrical items and their supports to building structural elements by the following methods
unless otherwise indicated by code:

1. To Wood: Fasten with lag screws or through bolts.

2. To New Concrete: Bolt to concrete inserts.

3. To Masonry: Approved toggle-type bolts on hollow masonry units and expansion anchor
fasteners on solid masonry units.

4. To Existing Concrete: Expansion anchor fasteners.
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3.3

3.4

35

5. Instead of expansion anchors, powder-actuated driven threaded studs provided with lock
washers and nuts may be used in existing standard-weight concrete 4 inches thick or
greater. Do not use for anchorage to lightweight-aggregate concrete or for slabs less than
4 inches thick.

6. To Steel: Welded threaded studs complying with AWS D1.1/D1.1M, with lock washers
and nuts or Beam clamps (MSS SP-58, Type 19, 21, 23, 25, or 27), complying with

MSS SP-69.
7. To Light Steel: Sheet metal screws.
8. Items Mounted on Hollow Walls and Nonstructural Building Surfaces: Mount cabinets,

panelboards, disconnect switches, control enclosures, pull and junction boxes,
transformers, and other devices on slotted-channel racks attached to substrate.

Drill holes for expansion anchors in concrete at locations and to depths that avoid the need for
reinforcing bars.
INSTALLATION OF FABRICATED METAL SUPPORTS

Comply with installation requirements in Section 055000 "Metal Fabrications" for site-
fabricated metal supports.

Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation
to support and anchor electrical materials and equipment.

Field Welding: Comply with AWS D1.1/D1.1M.

CONCRETE BASES

Construct concrete bases of dimensions indicated, but not less than 4 inches larger in both
directions than supported unit, and so anchors will be a minimum of 10 bolt diameters from
edge of the base.

Use 3000-psi, 28-day compressive-strength concrete. Concrete materials, reinforcement, and
placement requirements are specified in Section 033000 "Cast-in-Place Concrete."

Anchor equipment to concrete base as follows:

1. Place and secure anchorage devices. Use supported equipment manufacturer's setting
drawings, templates, diagrams, instructions, and directions furnished with items to be

embedded.
2. Install anchor bolts to elevations required for proper attachment to supported equipment.
3. Install anchor bolts according to anchor-bolt manufacturer's written instructions.
PAINTING

Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately
after erecting hangers and supports. Use same materials as used for shop painting. Comply with
SSPC-PA 1 requirements for touching up field-painted surfaces.
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B.  Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply
galvanizing-repair paint to comply with ASTM A780.

END OF SECTION 260529
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SECTION 260533

RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

11 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:

Metal conduits and fittings.

Nonmetallic conduits and fittings.

Metal wireways and auxiliary gutters.

Nonmetal wireways and auxiliary gutters.

Surface raceways.

Boxes, enclosures, and cabinets.

Handholes and boxes for exterior underground cabling.

NookrwdE

B.  Related Requirements:

=

Section 078413 "Penetration Firestopping" for firestopping at conduit and box entrances.
2. Section 270528 "Pathways for Communications Systems" for conduits, wireways,
surface pathways, innerduct, boxes, faceplate adapters, enclosures, cabinets, and
handholes serving communications systems.
1.3 DEFINITIONS
A.  ARC: Aluminum rigid conduit.
B. GRC: Galvanized rigid steel conduit.

C. IMC: Intermediate metal conduit.

14 ACTION SUBMITTALS

A.  Product Data: For surface raceways, wireways and fittings, floor boxes, hinged-cover
enclosures, and cabinets.

B. Shop Drawings: For custom enclosures and cabinets. Include plans, elevations, sections, and
attachment details.
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15 INFORMATIONAL SUBMITTALS

A.  Coordination Drawings: Conduit routing plans, drawn to scale, on which the following items
are shown and coordinated with each other, using input from installers of items involved:

1.

Structural members in paths of conduit groups with common supports.

B.  Source quality-control reports.

PART 2 - PRODUCTS

2.1 METAL CONDUITS AND FITTINGS

A. Metal Conduit;

1.

3.
4.
5

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

Appleton - O-Z/Gedney; Emerson Electric Co., Automation Solutions.
Atkore International (Allied Tube & Conduit).

Republic Conduit.

Southwire Company.

Western Tube and Conduit Corporation.

Wheatland Tube Company.

hD 00T

Listing and Labeling: Listed and labeled as defined in NFPA 70, by a qualified testing
agency, and marked for intended location and application.

GRC: Comply with ANSI C80.1 and UL 6.

EMT: Comply with ANSI C80.3 and UL 797.

FMC: Comply with UL 1; zinc-coated steel or aluminum.

B.  Metal Fittings:

1. Comply with NEMA FB 1 and UL 514B.

2. Listing and Labeling: Listed and labeled as defined in NFPA 70, by a qualified testing
agency, and marked for intended location and application.

3. Fittings, General: Listed and labeled for type of conduit, location, and use.

4. Conduit Fittings for Hazardous (Classified) Locations: Comply with UL 1203 and
NFPA 70.

5. Fittings for EMT:

a. Material: Steel or die cast.
b. Type: compression.

6. Expansion Fittings: PVVC or steel to match conduit type, complying with UL 651, rated
for environmental conditions where installed, and including flexible external bonding
jumper.
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C.  Joint Compound for GRC: Approved, as defined in NFPA 70, by authorities having jurisdiction
for use in conduit assemblies, and compounded for use to lubricate and protect threaded conduit
joints from corrosion and to enhance their conductivity.

2.2 METAL WIREWAYS AND AUXILIARY GUTTERS

A.  Manufacturers: Subject to compliance with requirements, provide products by one of the

following:

1. Eaton (B-line).

2. nVent (Hoffman).

3. Schneider Electric USA (Square D).

B.  Description: Sheet metal, complying with UL 870 and NEMA 250, Type 1 unless otherwise
indicated, and sized according to NFPA 70.

1. Metal wireways installed outdoors shall be listed and labeled as defined in NFPA 70, by a
qualified testing agency, and marked for intended location and application.

C. Fittings and Accessories: Include covers, couplings, offsets, elbows, expansion joints, adapters,
hold-down straps, end caps, and other fittings to match and mate with wireways as required for
complete system.

D.  Wireway Covers: Hinged type unless otherwise indicated.

E. Finish: Manufacturer's standard enamel finish.

2.3 BOXES, ENCLOSURES, AND CABINETS

A.  Manufacturers: Subject to compliance with requirements, provide products by one of the

following:

1. Appleton - O-Z/Gedney; Emerson Electric Co., Automation Solutions.

2. Erickson Electrical Equipment Company.

3. Hubbell Incorporated.

4. Kraloy Fittings.

5. Raco Taymac Bell; Hubbell Incorporated, Commercial and Industrial.

6. Wiremold; Legrand North America, LLC.

7. Wiring Device-Kellems; Hubbell Incorporated, Commercial and Industrial.

B.  General Requirements for Boxes, Enclosures, and Cabinets: Boxes, enclosures, and cabinets
installed in wet locations shall be listed for use in wet locations.

C.  Sheet Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A.

D. Cast-Metal Outlet and Device Boxes: Comply with NEMA FB 1, ferrous alloy or aluminum,
Type FD, with gasketed cover.

E. Nonmetallic Outlet and Device Boxes: Comply with NEMA OS 2 and UL 514C.
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F. Metal Floor Boxes:

Material: Cast metal.

Type: Fully adjustable.

Shape: Rectangular.

Listing and Labeling: Metal floor boxes shall be listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and
application.

PR

G.  Nonmetallic Floor Boxes: Nonadjustable, rectangular.

1. Listing and Labeling: Nonmetallic floor boxes shall be listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and
application.

H.  Luminaire Outlet Boxes: Nonadjustable, designed for attachment of luminaire weighing 50 Ib.
Outlet boxes designed for attachment of luminaires weighing more than 50 Ib shall be listed and
marked for the maximum allowable weight.

. Paddle Fan Outlet Boxes: Nonadjustable, designed for attachment of paddle fan weighing 70 Ib.

1. Listing and Labeling: Paddle fan outlet boxes shall be listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and
application.

J. Small Sheet Metal Pull and Junction Boxes: NEMA OS 1.

K.  Cast-Metal Access, Pull, and Junction Boxes: Comply with NEMA FB 1 and UL 1773, cast
aluminum with gasketed cover.

L. Box extensions used to accommodate new building finishes shall be of same material as
recessed box.

M.  Device Box Dimensions: 4 inches square by 2-1/8 inches deep or 4 inches by 2-1/8 inches by
2-1/8 inches deep.

N.  Gangable boxes are allowed.

O.  Hinged-Cover Enclosures: Comply with UL 50 and NEMA 250, Type 1 or Type 3R with
continuous-hinge cover with flush latch unless otherwise indicated.

1. Metal Enclosures: Steel, finished inside and out with manufacturer's standard enamel.
2. Nonmetallic Enclosures: Plastic or Fiberglass.
3. Interior Panels: Steel; all sides finished with manufacturer's standard enamel.

P. Cabinets:

1. NEMA 250, Type 1 or Type 3R galvanized-steel box with removable interior panel and
removable front, finished inside and out with manufacturer's standard enamel.

2. Hinged door in front cover with flush latch and concealed hinge.

3. Key latch to match panelboards.
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Metal barriers to separate wiring of different systems and voltage.

Accessory feet where required for freestanding equipment.

Nonmetallic cabinets shall be listed and labeled as defined in NFPA 70, by a qualified
testing agency, and marked for intended location and application.

2L o

PART 3 - EXECUTION

3.1 RACEWAY APPLICATION
A.  Outdoors: Apply raceway products as specified below unless otherwise indicated:

1. Exposed Conduit: GRC.

2. Concealed Conduit, Aboveground: GRC, EMT.

3. Boxes and Enclosures, Aboveground: NEMA 250, Type 3R.

B. Indoors: Apply raceway products as specified below unless otherwise indicated:

1. Exposed, Not Subject to Physical Damage: EMT.

2. Exposed, Not Subject to Severe Physical Damage: EMT.

3. Exposed and Subject to Severe Physical Damage: GRC. Raceway locations include the
following:

a. Corridors used for traffic of mechanized carts, forklifts, and pallet-handling units.
b. Mechanical rooms.

4, Concealed in Ceilings and Interior Walls and Partitions: EMT.

5. Damp or Wet Locations: GRC.

6. Boxes and Enclosures: NEMA 250, Type 1, except use NEMA 250, Type 4 stainless
steel in institutional and commercial kitchens and damp or wet locations.

C.  Minimum Raceway Size: 3/4-inch trade size.
D.  Raceway Fittings: Compatible with raceways and suitable for use and location.

1. Rigid and Intermediate Steel Conduit: Use threaded rigid steel conduit fittings unless
otherwise indicated. Comply with NEMA FB 2.10.

2. Rigid Steel Conduits: Use only fittings listed for use with this type of conduit. Patch and
seal all joints, nicks, and scrapes in PVC coating after installing conduits and fittings. Use
sealant recommended by fitting manufacturer and apply in thickness and number of coats
recommended by manufacturer.

3. EMT: Use compression, steel or cast-metal fittings. Comply with NEMA FB 2.10.

E. Install nonferrous conduit or tubing for circuits operating above 60 Hz.

F. Do not install aluminum conduits, boxes, or fittings in contact with concrete or earth.
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3.2 INSTALLATION

A.  Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems”
for hangers and supports.

B. Comply with NECA 1 and NECA 101 for installation requirements except where requirements
on Drawings or in this article are stricter. Comply with NECA 102 for aluminum conduits.
Comply with NFPA 70 limitations for types of raceways allowed in specific occupancies and
number of floors.

C. Do not install raceways or electrical items on any "explosion-relief" walls or rotating
equipment.

D. Do not fasten conduits onto the bottom side of a metal deck roof.

E. Keep raceways at least 6 inches away from parallel runs of flues and steam or hot-water pipes.
Install horizontal raceway runs above water and steam piping.

F. Complete raceway installation before starting conductor installation.

G.  Arrange stub-ups so curved portions of bends are not visible above finished slab.

H.  Install no more than the equivalent of three 90-degree bends in any conduit run except for
control wiring conduits, for which fewer bends are allowed. Support within 12 inches of
changes in direction.

. Make bends in raceway using large-radius preformed ells. Field bending shall be according to
NFPA 70 minimum radii requirements. Use only equipment specifically designed for material
and size involved.

J. Conceal conduit within finished walls, ceilings, and floors unless otherwise indicated. Install
conduits parallel or perpendicular to building lines.

K. Support conduit within 12 inches of enclosures to which attached.

L. Raceways Embedded in Slabs:

1. Run conduit larger than 1-inch trade size, parallel or at right angles to main
reinforcement. Where at right angles to reinforcement, place conduit close to slab
support. Secure raceways to reinforcement at maximum 10-foot intervals.

2. Arrange raceways to cross building expansion joints at right angles with expansion
fittings.

3. Arrange raceways to keep a minimum of 1 inch of concrete cover in all directions.

4. Do not embed threadless fittings in concrete unless specifically approved by Architect for
each specific location.

M.  Stub-Ups to Above Recessed Ceilings:

1. Use EMT for raceways.

2. Use a conduit bushing or insulated fitting to terminate stub-ups not terminated in hubs or
in an enclosure.
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N.  Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions: Apply
listed compound to threads of raceway and fittings before making up joints. Follow compound
manufacturer's written instructions.

0. Raceway Terminations at Locations Subject to Moisture or Vibration: Use insulating bushings
to protect conductors including conductors smaller than No. 4 AWG.

P. Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of boxes
or cabinets. Install bushings on conduits up to 1-1/4-inch trade size and insulated throat metal
bushings on 1-1/2-inch trade size and larger conduits terminated with locknuts. Install insulated
throat metal grounding bushings on service conduits.

Q. Install raceways square to the enclosure and terminate at enclosures with locknuts. Install
locknuts hand tight plus 1/4 turn more.

R. Do not rely on locknuts to penetrate nonconductive coatings on enclosures. Remove coatings in
the locknut area prior to assembling conduit to enclosure to assure a continuous ground path.

S. Cut conduit perpendicular to the length. For conduits 2-inch trade size and larger, use roll cutter
or a guide to make cut straight and perpendicular to the length.

T. Install pull wires in empty raceways. Use polypropylene or monofilament plastic line with not
less than 200-Ib tensile strength. Leave at least 12 inches of slack at each end of pull wire. Cap
underground raceways designated as spare above grade alongside raceways in use.

U. Install raceway sealing fittings at accessible locations according to NFPA 70 and fill them with
listed sealing compound. For concealed raceways, install each fitting in a flush steel box with a
blank cover plate having a finish similar to that of adjacent plates or surfaces. Install raceway
sealing fittings according to NFPA 70.

V. Install devices to seal raceway interiors at accessible locations. Locate seals so no fittings or
boxes are between the seal and the following changes of environments. Seal the interior of all
raceways at the following points:

1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated
spaces.

Where an underground service raceway enters a building or structure.

Conduit extending from interior to exterior of building.

Conduit extending into pressurized duct and equipment.

Conduit extending into pressurized zones that are automatically controlled to maintain
different pressure set points.

6. Where otherwise required by NFPA 70.

grwmn

W.  Expansion-Joint Fittings:

1. Install in each run of aboveground RMC and EMT conduit that is located where
environmental temperature change may exceed 100 deg F and that has straight-run length
that exceeds 100 feet.

2. Install type and quantity of fittings that accommodate temperature change listed for each
of the following locations:
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a. Outdoor Locations Not Exposed to Direct Sunlight: 125 deg F temperature
change.

b. Outdoor Locations Exposed to Direct Sunlight: 155 deg F temperature change.

C. Indoor Spaces Connected with Outdoors without Physical Separation: 125 deg F
temperature change.

d. Attics: 135 deg F temperature change.

3. Install fitting(s) that provide expansion and contraction for at least 0.00041 inch per foot
of length of straight run per deg F of temperature change for PVC conduits. Install
fitting(s) that provide expansion and contraction for at least 0.000078 inch per foot of
length of straight run per deg F of temperature change for metal conduits.

4. Install expansion fittings at all locations where conduits cross building or structure
expansion joints.
5. Install each expansion-joint fitting with position, mounting, and piston setting selected

according to manufacturer's written instructions for conditions at specific location at time
of installation. Install conduit supports to allow for expansion movement.

X.  Mount boxes at heights indicated on Drawings. If mounting heights of boxes are not
individually indicated, give priority to ADA requirements. Install boxes with height measured to
center of box unless otherwise indicated.

Y. Recessed Boxes in Masonry Walls: Saw-cut opening for box in center of cell of masonry block,
and install box flush with surface of wall. Prepare block surfaces to provide a flat surface for a
raintight connection between box and cover plate or supported equipment and box.

Z. Horizontally separate boxes mounted on opposite sides of walls so they are not in the same
vertical channel.

AA. Locate boxes so that cover or plate will not span different building finishes.

BB. Support boxes of three gangs or more from more than one side by spanning two framing
members or mounting on brackets specifically designed for the purpose.

CC. Fasten junction and pull boxes to or support from building structure. Do not support boxes by
conduits.

DD. Set metal floor boxes level and flush with finished floor surface.

EE. Set nonmetallic floor boxes level. Trim after installation to fit flush with finished floor surface.

3.3 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS

A. Install Osleeves and sleeve seals at penetrations of exterior floor and wall assemblies. Comply
with requirements in Section 260544 "Sleeves and Sleeve Seals for Electrical Raceways and
Cabling."

3.4 FIRESTOPPING

A. Install firestopping at penetrations of fire-rated floor and wall assemblies.
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35 PROTECTION
A.  Protect coatings, finishes, and cabinets from damage and deterioration.

1. Repair damage to galvanized finishes with zinc-rich paint recommended by
manufacturer.

END OF SECTION 260533
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SECTION 260544

SLEEVES AND SLEEVE SEALS FOR ELECTRICAL RACEWAYS AND CABLING

PART 1 - GENERAL

11 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:

Sleeves for raceway and cable penetration of non-fire-rated construction walls and floors.
Sleeve-seal systems.

Sleeve-seal fittings.

Grout.

Silicone sealants.

arwdE

B.  Related Requirements:

13 ACTION SUBMITTALS

A.  Product Data: For each type of product.

PART 2 - PRODUCTS

2.1 SLEEVES
A. Wall Sleeves:

1. Steel Pipe Sleeves: ASTM A53/A53M, Type E, Grade B, Schedule 40, zinc coated, plain
ends.

2. Cast-lron Pipe Sleeves: Cast or fabricated "wall pipe," equivalent to ductile-iron pressure
pipe, with plain ends and integral waterstop unless otherwise indicated.

B.  Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies: Galvanized-steel
sheet; 0.0239-inch minimum thickness; round tube closed with welded longitudinal joint, with
tabs for screw-fastening the sleeve to the board.

C.  PVC-Pipe Sleeves: ASTM D1785, Schedule 40.

D. Molded-PVC Sleeves: With nailing flange for attaching to wooden forms.
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2.2

2.3

24

Molded-PE or -PP Sleeves: Removable, tapered-cup shaped, and smooth outer surface with
nailing flange for attaching to wooden forms.

Sleeves for Rectangular Openings:

1. Material: Galvanized sheet steel.
2. Minimum Metal Thickness:

a. For sleeve cross-section rectangle perimeter less than 50 inches and with no side
larger than 16 inches, thickness shall be 0.052 inch.

b. For sleeve cross-section rectangle perimeter 50 inches or more and one or more
sides larger than 16 inches, thickness shall be 0.138 inch.

SLEEVE-SEAL SYSTEMS

Description: Modular sealing device, designed for field assembly, to fill annular space between
sleeve and raceway or cable.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the

following:

a. Advance Products & Systems, Inc.
b. CALPICO, Inc.

C. Metraflex Company (The).

d. Pipeline Seal and Insulator, Inc.

2. Sealing Elements: EPDM or Nitrile (Buna N) rubber interlocking links shaped to fit
surface of pipe. Include type and number required for pipe material and size of pipe.

3. Pressure Plates: Stainless steel.

4, Connecting Bolts and Nuts: Stainless steel of length required to secure pressure plates to
sealing elements.

SLEEVE-SEAL FITTINGS

Description: Manufactured plastic, sleeve-type, waterstop assembly made for embedding in
concrete slab or wall. Unit shall have plastic or rubber waterstop collar with center opening to
match piping OD.

1. Manufacturers: Subject to compliance with requirements, provide products by the
following:

a. HOLDRITE; Reliance Worldwide Company.

GROUT

Description: Nonshrink; recommended for interior and exterior sealing openings in non-fire-
rated walls or floors.
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B. Standard: ASTM C1107/C1107M, Grade B, post-hardening and volume-adjusting, dry,
hydraulic-cement grout.

C.  Design Mix: 5000-psi, 28-day compressive strength.

D.  Packaging: Premixed and factory packaged.

2.5 SILICONE SEALANTS

A.  Silicone Sealants: Single-component, silicone-based, neutral-curing elastomeric sealants of
grade indicated below.

1. Grade: Pourable (self-leveling) formulation for openings in floors and other horizontal
surfaces that are not fire rated.

2. Sealant shall have low-VOC content when calculated according to 40 CFR 59, Subpart D
(EPA Method 24).

3. Sealant shall comply with the testing and product requirements of the California
Department of Health Services' "Standard Practice for the Testing of Volatile Organic
Emissions from Various Sources Using Small-Scale Environmental Chambers.”

B. Silicone Foams: Multicomponent, silicone-based liquid elastomers that, when mixed, expand
and cure in place to produce a flexible, nonshrinking foam.

PART 3 - EXECUTION

31 SLEEVE INSTALLATION FOR NON-FIRE-RATED ELECTRICAL PENETRATIONS
A.  Comply with NECA 1.
B.  Comply with NEMA VE 2 for cable tray and cable penetrations.

C.  Sleeves for Conduits Penetrating Above-Grade Non-Fire-Rated Concrete and Masonry-Unit
Floors and Walls:

1. Interior Penetrations of Non-Fire-Rated Walls and Floors:

a. Seal annular space between sleeve and raceway or cable, using joint sealant
appropriate for size, depth, and location of joint. Comply with requirements in
Section 079200 "Joint Sealants."

b. Seal space outside of sleeves with mortar or grout. Pack sealing material solidly
between sleeve and wall so no voids remain. Tool exposed surfaces smooth;
protect material while curing.

N

Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.
3. Size pipe sleeves to provide 1/4-inch annular clear space between sleeve and raceway or
cable unless sleeve seal is to be installed.
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3.2

3.3

4. Install sleeves for wall penetrations unless core-drilled holes or formed openings are
used. Install sleeves during erection of walls. Cut sleeves to length for mounting flush
with both surfaces of walls. Deburr after cutting.

5. Install sleeves for floor penetrations. Extend sleeves installed in floors 2 inches above
finished floor level. Install sleeves during erection of floors.

Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies:

1. Use circular metal sleeves unless penetration arrangement requires rectangular sleeved
opening.

2. Seal space outside of sleeves with approved joint compound for gypsum board
assemblies.

Roof-Penetration Sleeves: Seal penetration of individual raceways and cables with flexible
boot-type flashing units applied in coordination with roofing work.

Aboveground, Exterior-Wall Penetrations: Seal penetrations using cast-iron pipe sleeves and
mechanical sleeve seals. Select sleeve size to allow for 1-inch annular clear space between pipe
and sleeve for installing mechanical sleeve seals.

Underground, Exterior-Wall and Floor Penetrations: Install cast-iron pipe sleeves. Size sleeves
to allow for 1-inch annular clear space between raceway or cable and sleeve for installing
sleeve-seal system.

SLEEVE-SEAL-SYSTEM INSTALLATION

Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at raceway
entries into building.

Install type and number of sealing elements recommended by manufacturer for raceway or
cable material and size. Position raceway or cable in center of sleeve. Assemble mechanical
sleeve seals and install in annular space between raceway or cable and sleeve. Tighten bolts
against pressure plates that cause sealing elements to expand and make watertight seal.
SLEEVE-SEAL-FITTING INSTALLATION

Install sleeve-seal fittings in new walls and slabs as they are constructed.

Assemble fitting components of length to be flush with both surfaces of concrete slabs and
walls. Position waterstop flange to be centered in concrete slab or wall.

Secure nailing flanges to concrete forms.

Using grout, seal the space around outside of sleeve-seal fittings.

END OF SECTION 260544
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SECTION 260553

IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

11

A.

1.2

A

13

A

B.

C.

RELATED DOCUMENTS

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

SUMMARY
Section Includes:

Color and legend requirements for raceways, conductors, and warning labels and signs.
Labels.

Bands and tubes.

Tags.

Signs.

Cable ties.

Paint for identification.

Fasteners for labels and signs.

coONoGR~LNE

ACTION SUBMITTALS
Product Data: For each type of product.

1. Include construction details, material descriptions, dimensions of individual components
and profiles, and finishes for electrical identification products.

Samples: For each type of label and sign to illustrate composition, size, colors, lettering style,
mounting provisions, and graphic features of identification products.

Identification Schedule: For each piece of electrical equipment and electrical system
components to be an index of nomenclature for electrical equipment and system components
used in identification signs and labels. Use same designations indicated on Drawings.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A.  Comply with ASME A13.1 and IEEE C2.

B.  Comply with NFPA 70.
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2.2

2.3

Comply with 29 CFR 1910.144 and 29 CFR 1910.145.
Comply with ANSI Z535.4 for safety signs and labels.

Comply with NFPA 70E and Section 260573.19 "Arc-Flash Hazard Analysis" requirements for
arc-flash warning labels.

Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks
used by label printers, shall comply with UL 969.

Thermal Movements: Allow for thermal movements from ambient and surface temperature
changes.

1. Temperature Change: 120 deg F, ambient; 180 deg F, material surfaces.

COLOR AND LEGEND REQUIREMENTS
Raceways and Cables Carrying Circuits at 600 V or Less:

1. Black letters on an orange field.
2. Legend: Indicate voltage and system or service type.

Raceways and Cables Carrying Circuits at More Than 600 V:

1. Black letters on an orange field.
2. Legend: "DANGER - CONCEALED HIGH VOLTAGE WIRING."

Warning labels and signs shall include, but are not limited to, the following legends:

1. Multiple Power Source Warning: "DANGER - ELECTRICAL SHOCK HAZARD -
EQUIPMENT HAS MULTIPLE POWER SOURCES."

2. Workspace Clearance Warning: "WARNING - OSHA REGULATION - AREA IN
FRONT OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 36 INCHES."

Equipment Identification Labels:

1. White letters on a Black field.

LABELS

Vinyl Wraparound Labels: Preprinted, flexible labels laminated with a clear, weather- and
chemical-resistant coating and matching wraparound clear adhesive tape for securing label ends.

Snap-around Labels: Slit, pretensioned, flexible, preprinted, color-coded acrylic sleeves, with
diameters sized to suit diameters and that stay in place by gripping action.

Self-Adhesive Wraparound Labels: Preprinted, 3-mil-thick, polyester or vinyl flexible label
with acrylic pressure-sensitive adhesive.

Arlington County - Courthouse Building ~ ATS Replacement September 30, 2022

Bowman

260553 - 2 Identification for Electrical Systems



ISSUE FOR BID

1. Self-Lamination: Clear; UV-, weather- and chemical-resistant; self-laminating, protective
shield over the legend. Labels sized such that the clear shield overlaps the entire printed
legend.

2. Marker for Labels: Permanent, waterproof, black ink marker recommended by tag
manufacturer.

3. Marker for Labels: Machine-printed, permanent, waterproof, black ink recommended by
printer manufacturer.

2.4 BANDS AND TUBES

A.  Snap-around, Color-Coding Bands: Slit, pretensioned, flexible, solid-colored acrylic sleeves, 2
inches long, with diameters sized to suit diameters and that stay in place by gripping action.

B.  Heat-Shrink Preprinted Tubes: Flame-retardant polyolefin tubes with machine-printed
identification labels, sized to suit diameter and shrunk to fit firmly. Full shrink recovery occurs
at a maximum of 200 deg F. Comply with UL 224.

2.5 TAGS

A.  Metal Tags: Brass or aluminum, 2 by 2 by 0.05 inch, with stamped legend, punched for use with
self-locking cable tie fastener.

B.  Nonmetallic Preprinted Tags: Polyethylene tags, 0.023 inch thick, color-coded for phase and
voltage level, with factory screened or printed permanent designations; punched for use with
self-locking cable tie fastener.

2.6 SIGNS

A.  Baked-Enamel Signs:

1. Preprinted aluminum signs, punched or drilled for fasteners, with colors, legend, and size
required for application.

2. 1/4-inch grommets in corners for mounting.

3. Nominal Size: 7 by 10 inches.

B.  Metal-Backed Butyrate Signs:

1. Weather-resistant, nonfading, preprinted, cellulose-acetate butyrate signs, with 0.0396-
inch galvanized-steel backing, punched and drilled for fasteners, and with colors, legend,
and size required for application.

2. 1/4-inch grommets in corners for mounting.

3. Nominal Size: 10 by 14 inches.

C.  Laminated Acrylic or Melamine Plastic Signs:

1. Engraved legend.

2. Thickness:

a. For signs up to 20 sqg. in., minimum 1/16 inch thick.
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2.7

2.8

b. For signs larger than 20 sq. in., 1/8 inch thick.

C. Engraved legend with black letters on white face.
d. Punched or drilled for mechanical fasteners with 1/4-inch grommets in corners for
mounting.
e. Framed with mitered acrylic molding and arranged for attachment at applicable
equipment.
CABLE TIES

General-Purpose Cable Ties: Fungus inert, self-extinguishing, one piece, self-locking, and
Type 6/6 nylon.

Minimum Width: 3/16 inch.

Tensile Strength at 73 Deg F according to ASTM D638: 12,000 psi.
Temperature Range: Minus 40 to plus 185 deg F.

Color: Black, except where used for color-coding.

el A

UV-Stabilized Cable Ties: Fungus inert, designed for continuous exposure to exterior sunlight,
self-extinguishing, one piece, self-locking, and Type 6/6 nylon.

Minimum Width: 3/16 inch.

Tensile Strength at 73 Deg F according to ASTM D638: 12,000 psi.
Temperature Range: Minus 40 to plus 185 deg F.

Color: Black.

el A

Plenum-Rated Cable Ties: Self-extinguishing, UV stabilized, one piece, and self-locking.

Minimum Width: 3/16 inch.

Tensile Strength at 73 Deg F according to ASTM D638: 7000 psi.
UL 94 Flame Rating: 94V-0.

Temperature Range: Minus 50 to plus 284 deg F.

Color: Black.

agrwbdE

MISCELLANEOQUS IDENTIFICATION PRODUCTS

Paint: Comply with requirements in painting Sections for paint materials and application
requirements. Retain paint system applicable for surface material and location (exterior or
interior).

Fasteners for Labels and Signs: Self-tapping, stainless-steel screws or stainless-steel machine
screws with nuts and flat and lock washers.
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PART 3 - EXECUTION

3.1 PREPARATION

A.  Self-Adhesive Identification Products: Before applying electrical identification products, clean
substrates of substances that could impair bond, using materials and methods recommended by
manufacturer of identification product.

3.2 INSTALLATION

A.  Verify and coordinate identification names, abbreviations, colors, and other features with
requirements in other Sections requiring identification applications, Drawings, Shop Drawings,
manufacturer's wiring diagrams, and operation and maintenance manual. Use consistent
designations throughout Project.

B. Install identifying devices before installing acoustical ceilings and similar concealment.

C.  Verify identity of each item before installing identification products.

D. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and operation
and maintenance manual.

E.  Apply identification devices to surfaces that require finish after completing finish work.

F. Install signs with approved legend to facilitate proper identification, operation, and maintenance
of electrical systems and connected items.

G.  System Identification for Raceways and Cables under 600 V: Identification shall completely
encircle cable or conduit. Place identification of two-color markings in contact, side by side.

1. Secure tight to surface of conductor, cable, or raceway.

H.  Auxiliary Electrical Systems Conductor Identification: Identify field-installed alarm, control,
and signal connections.

l. Emergency Operating Instruction Signs: Install instruction signs with white legend on a red
background with minimum 3/8-inch-high letters for emergency instructions at equipment used
for power transfer.

J. Elevated Components: Increase sizes of labels, signs, and letters to those appropriate for
viewing from the floor.

K. Accessible Fittings for Raceways: Identify the covers of each junction and pull box of the
following systems with the wiring system legend and system voltage. System legends shall be
as follows:

1. "EMERGENCY POWER."
2. "POWER."

L.  Vinyl Wraparound Labels:
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1. Secure tight to surface of raceway or cable at a location with high visibility and
accessibility.

2. Attach labels that are not self-adhesive type with clear vinyl tape, with adhesive
appropriate to the location and substrate.

M.  Snap-around Labels: Secure tight to surface at a location with high visibility and accessibility.
Self-Adhesive Wraparound Labels: Secure tight to surface at a location with high visibility and
accessibility.

O.  Self-Adhesive Labels:

1. On each item, install unique designation label that is consistent with wiring diagrams,
schedules, and operation and maintenance manual.

2. Unless otherwise indicated, provide a single line of text with 1/2-inch-high letters on 1-
1/2-inch-high label; where two lines of text are required, use labels 2 inches high.

P. Snap-around Color-Coding Bands: Secure tight to surface at a location with high visibility and
accessibility.

Q.  Marker Tapes: Secure tight to surface at a location with high visibility and accessibility.
Self-Adhesive Vinyl Tape: Secure tight to surface at a location with high visibility and
accessibility.

1. Field-Applied, Color-Coding Conductor Tape: Apply in half-lapped turns for a minimum
distance of 6 inches where splices or taps are made. Apply last two turns of tape with no
tension to prevent possible unwinding.

S. Floor Marking Tape: Apply stripes to finished surfaces following manufacturer's written
instructions.

T. Metal Tags:

1. Place in a location with high visibility and accessibility.

2. Secure using UV-stabilized cable ties.

U.  Nonmetallic Preprinted Tags:

1. Place in a location with high visibility and accessibility.

2. Secure using UV-stabilized cable ties.

V.  Write-on Tags:

1. Place in a location with high visibility and accessibility.

2. Secure using UV-stabilized cable ties.

W.  Baked-Enamel Signs:

1. Attach signs that are not self-adhesive type with mechanical fasteners appropriate to the
location and substrate.
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2. Unless otherwise indicated, provide a single line of text with 1/2-inch-high letters on
minimum 1-1/2-inch-high sign; where two lines of text are required, use signs minimum
2 inches high.

X.  Metal-Backed Butyrate Signs:
1. Attach signs that are not self-adhesive type with mechanical fasteners appropriate to the
location and substrate.

2. Unless otherwise indicated, provide a single line of text with 1/2-inch-high letters on 1-
1/2-inch-high sign; where two lines of text are required, use labels 2 inches high.

Y.  Laminated Acrylic or Melamine Plastic Signs:
1. Attach signs that are not self-adhesive type with mechanical fasteners appropriate to the
location and substrate.
2. Unless otherwise indicated, provide a single line of text with 1/2-inch-high letters on 1-
1/2-inch-high sign; where two lines of text are required, use labels 2 inches high.

Z.  Cable Ties: General purpose, for attaching tags, except as listed below:

1. Outdoors: UV-stabilized nylon.

2. In Spaces Handling Environmental Air: Plenum rated.
3.3 IDENTIFICATION SCHEDULE
A. Install identification materials and devices at locations for most convenient viewing without

interference with operation and maintenance of equipment. Install access doors or panels to
provide view of identifying devices.

B. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, pull points,
and locations of high visibility. Identify by system and circuit designation.

1. Locate identification at changes in direction, at penetrations of walls and floors, and at
30-foot maximum intervals.

C. Accessible Raceways, Armored and Metal-Clad Cables, More Than 600 V: Self-adhesive
labels.

1. Locate identification at changes in direction, at penetrations of walls and floors, at 50-
foot maximum intervals in straight runs, and at 25-foot maximum intervals in congested
areas.

D.  Accessible Raceways and Metal-Clad Cables, 600 V or Less, for Service, Feeder, and Branch
Circuits, More Than 30 A and 120 V to Ground: ldentify with self-adhesive raceway labels or
vinyl tape applied in bands.

1. Locate identification at changes in direction, at penetrations of walls and floors, at 50-
foot maximum intervals in straight runs, and at 25-foot maximum intervals in congested
areas.
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E.  Accessible Fittings for Raceways and Cables within Buildings: Identify the covers of each
junction and pull box of the following systems with self-adhesive labels containing the wiring
system legend and system voltage. System legends shall be as follows:

1. "EMERGENCY POWER."
2. "POWER."

F. Power-Circuit Conductor Identification, 600 V or Less: For conductors in vaults, pull and
junction boxes, manholes, and handholes, use self-adhesive vinyl tape to identify the phase.

1. Locate identification at changes in direction, at penetrations of walls and floors, at 50-
foot maximum intervals in straight runs, and at 25-foot maximum intervals in congested
areas.

G.  Control-Circuit Conductor Identification: For conductors and cables in pull and junction boxes,
manholes, and handholes, use self-adhesive labels with the conductor or cable designation,
origin, and destination.

H. Control-Circuit Conductor Termination Identification: For identification at terminations,
provide self-adhesive labels with the conductor designation.

I Conductors to Be Extended in the Future: Attach marker tape to conductors and list source.

J. Auxiliary Electrical Systems Conductor Identification: Self-adhesive vinyl tape that is uniform
and consistent with system used by manufacturer for factory-installed connections.

1. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, and
pull points. Identify by system and circuit designation.

K.  Concealed Raceways and Duct Banks, More Than 600 V, within Buildings: Apply floor
marking tape to the following finished surfaces:

1. Floor surface directly above conduits running beneath and within 12 inches of a floor that
is in contact with earth or is framed above unexcavated space.

2. Wall surfaces directly external to raceways concealed within wall.

3. Accessible surfaces of concrete envelope around raceways in vertical shafts, exposed in
the building, or concealed above suspended ceilings.

L. Instructional Signs: Self-adhesive labels, including the color code for grounded and ungrounded
conductors.

M.  Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting: Self-
adhesive labels.

1. Apply to exterior of door, cover, or other access.
2. For equipment with multiple power or control sources, apply to door or cover of
equipment, including, but not limited to, the following:

a. Power-transfer switches.
b. Controls with external control power connections.
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N.  Operating Instruction Signs: Self-adhesive labels.

O. Emergency Operating Instruction Signs: Self-adhesive labels with white legend on a red
background with minimum 3/8-inch-high letters for emergency instructions at equipment used
for power transfer.

P. Equipment Identification Labels:

1. Indoor Equipment: Laminated acrylic or melamine plastic sign.
2. Outdoor Equipment: Laminated acrylic or melamine sign.
3. Equipment to Be Labeled:

Enclosures and electrical cabinets.

Access doors and panels for concealed electrical items.
Emergency system boxes and enclosures.
Power-transfer equipment.

ooopw

END OF SECTION 260553
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SECTION 260800

COMMISSIONING OF ELECTRICAL SYSTEMS

PART 1 - GENERAL

11 DESCRIPTION

A.  The requirements of this Section apply to all sections of Division 26.

B.  This project will have selected building systems commissioned. The complete list of equipment
and systems to be commissioned are specified in this Section. The commissioning process, which
the Contractor is responsible to execute, is defined in Section 01 91 13 GENERAL
COMMISSIONING REQUIREMENTS. A Commissioning Agent (CxA) appointed by the
OWNER will direct the commissioning process.

1.2 RELATED WORK
13 SUMMARY

A.  This Section includes requirements for commissioning the electrical systems, sub-systems and
equipment. This Section supplements the general requirements specified in Section 01 91 13
GENERAL COMMISSIONING REQUIREMENTS.

B. Refer to Section 01 91 13 GENERAL COMMISSIONING REQUIREMENTS for more specifics
regarding processes and procedures as well as roles and responsibilities for all Commissioning
Team members.

14 DEFINITIONS
A.  Referto Section 01 91 13 GENERAL COMMISSIONING REQUIREMENTS for definitions.
15 COMMISSIONED SYSTEMS

A.  Commissioning of a system or systems specified in this Division is part of the construction
process. Documentation and testing of these systems, as well as training of the OWNER’s
Operation and Maintenance personnel, is required in cooperation with the OWNER and the
Commissioning Agent.

B.  The following Electrical systems will be commissioned:

1. Automatic Transfer Switch (ATS).
2. Automatic Transfer Switch (ATS) Remote Annunciator
3. Day-Tank Controls

1.6 SUBMITTALS

A.  The commissioning process requires review of selected Submittals. The Commissioning Agent
will provide a list of submittals that will be reviewed by the Commissioning Agent. This list will
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B.

PART 2 -

PART 3 -

3.1

A.

3.2

A

3.3

A

3.4

A

be reviewed and approved by the OWNER’S Representative prior to forwarding to the
Contractor.

The commissioning process requires Submittal review simultaneously with engineering review.
PRODUCTS (Not Used)

EXECUTION

SYSTEMS READINESS CHECKLISTS

With the assistance of the Contractor, the Commissioning Agent shall complete Systems
Readiness Checklists to verify systems, sub-systems, and equipment installation is complete and
systems are ready for Systems Functional Testing. The Commissioning Agent will prepare
Systems Readiness Checklists to be used to document equipment installation. Completed
checklists shall be submitted to OWNER for review.

CONTRACTORS TESTS

Contractor tests as required by other sections of Division 26 shall be scheduled and documented.
The Commissioning Agent will witness selected Contractor tests. Contractor tests shall be
completed prior to scheduling Systems Functional Performance Testing.

SYSTEMS FUNCTIONAL PERFORMANCE TESTING:

The Commissioning Process includes Systems Functional Performance Testing that is intended
to test systems functional performance under steady state conditions, to test system reaction to
changes in operating conditions, and system performance under emergency conditions. The
Commissioning Agent will prepare detailed Systems Functional Performance Test procedures for
review and approval by the OWNER’S Representative. The Contractor shall review and comment
on the tests prior to approval. The Contractor shall provide the required labor, materials, and test
equipment identified in the test procedure to perform the tests. The Commissioning Agent will
direct and document the testing. The Contractor shall sign the test reports to verify tests were
performed.

TRAINING OF OWNER PERSONNEL

Training of the OWNER’s operation and maintenance personnel is required in cooperation with
the OWNER’S Representative and Commissioning Agent. Provide competent, factory authorized
personnel to provide instruction to operation and maintenance personnel concerning the location,
operation, and troubleshooting of the installed systems. The instruction shall be scheduled in
coordination with the OWNER’S Representative after submission and approval of formal training
plans.

END OF SECTION 260800
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SECTION 263600

TRANSFER SWITCHES

PART 1 - GENERAL

11 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 automatic transfer switches rated 600 V and less, including the following:
1. Bypass/isolation switches.
2. Remote annunciator system.
1.3 ACTION SUBMITTALS
A.  Product Data: For each type of product.

1. Include construction details, material descriptions, dimensions of individual components
and profiles, and finishes for transfer switches.

2. Include rated capacities, operating characteristics, electrical characteristics, and
accessories.

B.  Shop Drawings:

1. Include plans, elevations, sections, details showing minimum clearances, conductor entry
provisions, gutter space, and installed features and devices.

2. Include material lists for each switch specified.

3. Single-Line Diagram: Show connections between transfer switch, bypass/isolation
switch, power sources, and load; and show interlocking provisions for each combined
transfer switch and bypass/isolation switch.

4, Riser Diagram: Show interconnection wiring between transfer switches, bypass/isolation
switches, annunciators, and control panels.

14 INFORMATIONAL SUBMITTALS
A.  Qualification Data: For manufacturer-authorized service representative.
B.  Field quality-control reports.
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15

A

1.6

A

1.7

A

18

A

CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For each type of product to include in emergency, operation,
and maintenance manuals.

1. Include the following:
a. Features and operating sequences, both automatic and manual.
b. List of all factory settings of relays; provide relay-setting and calibration
instructions, including software, where applicable.
QUALITY ASSURANCE
Testing Agency Qualifications:
1. Member company of NETA.

a. Testing Agency's Field Supervisor: Certified by NETA to supervise on-site testing.

FIELD CONDITIONS

Interruption of Existing Electrical Service: Do not interrupt electrical service to facilities
occupied by Owner or others unless permitted under the following conditions and then only
after arranging to provide temporary electrical service:

1. Notify Owner no fewer than five days in advance of proposed interruption of electrical

service.

2. Do not proceed with interruption of electrical service without Owner's written
permission.

WARRANTY

Manufacturer's Warranty: Manufacturer agrees to repair or replace components of transfer
switch or transfer switch components that fail in materials or workmanship within specified
warranty period.

1. Warranty Period: Two years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS
A.  Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by
a qualified testing agency, and marked for intended location and application.
B.  Comply with NEMA ICS 1.
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C.  Comply with NFPA 99.
D.  Comply with NFPA 110.
E.  Comply with UL 1008 unless requirements of these Specifications are stricter.

F. Indicated Current Ratings: Apply as defined in UL 1008 for continuous loading and total system
transfer, including tungsten filament lamp loads not exceeding 30 percent of switch ampere
rating, unless otherwise indicated.

G.  Tested Fault-Current Closing and Short-Circuit Ratings: Adequate for duty imposed by
protective devices at installation locations in Project under the fault conditions indicated, based
on testing according to UL 1008.

1. Where transfer switch includes internal fault-current protection, rating of switch and trip
unit combination shall exceed indicated fault-current value at installation location.
2. Short-time withstand capability for three cycles.

H.  Repetitive Accuracy of Solid-State Controls: All settings shall be plus or minus 2 percent or
better over an operating temperature range of minus 20 to plus 70 deg C.

. Resistance to Damage by Voltage Transients: Components shall meet or exceed voltage-surge
withstand capability requirements when tested according to IEEE C62.62. Components shall
meet or exceed voltage-impulse withstand test of NEMA ICS 1.

J. Electrical Operation: Accomplish by a nonfused, momentarily energized solenoid or electric-
motor-operated mechanism. Switches for emergency or standby purposes shall be mechanically
and electrically interlocked in both directions to prevent simultaneous connection to both power
sources unless closed transition.

K. Neutral Switching: Where four-pole switches are indicated, provide neutral pole switched
simultaneously with phase pole.

L. Neutral Terminal: Solid and fully rated unless otherwise indicated.

M.  Oversize Neutral: Ampacity and switch rating of neutral path through units indicated for
oversize neutral shall be double the nominal rating of circuit in which switch is installed.

N.  Heater: Equip switches exposed to outdoor temperatures and humidity, and other units
indicated, with an internal heater. Provide thermostat within enclosure to control heater.

O.  Annunciation, Control, and Programming Interface Components: Devices at transfer switches
for communicating with remote programming devices, annunciators, or annunciator and control
panels shall have communication capability matched with remote device.

P. Factory Wiring: Train and bundle factory wiring and label, consistent with Shop Drawings, by
color-code or by numbered or lettered wire and cable with printed markers at terminations.
Color-coding and wire and cable markers are specified in Section 260553 "ldentification for
Electrical Systems."
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2.2

1. Designated Terminals: Pressure type, suitable for types and sizes of field wiring
indicated.

2. Power-Terminal Arrangement and Field-Wiring Space: Suitable for top, side, or bottom
entrance of feeder conductors as indicated.

3. Control Wiring: Equipped with lugs suitable for connection to terminal strips.

4. Accessible via rear or front access.

Enclosures: General-purpose NEMA 250, Type 1, complying with NEMA ICS 6 and UL 508,
unless otherwise indicated.

CONTACTOR-TYPE AUTOMATIC TRANSFER SWITCHES

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

1. ASCO, Schneider Electric.
2. Russelectric, Siemens.
3. Zenith, ABB

Comply with Level 1 equipment according to NFPA 110.

Switch Characteristics: Designed for continuous-duty repetitive transfer of full-rated current
between active power sources.

1. Limitation: Switches using molded-case switches or circuit breakers or insulated-case
circuit-breaker components are unacceptable.

2. Switch Action: Double throw; mechanically held in both directions.

3. Contacts: Silver composition or silver alloy for load-current switching. Contactor-style

automatic transfer-switch units, rated 600 A and higher, shall have separate arcing

contacts.

Conductor Connectors: Suitable for use with conductor material and sizes.

Material: Hard-drawn copper, 98 percent conductivity.

Main and Neutral Lugs: Compression type.

Ground Lugs and Bus-Configured Terminators: Compression type.

Ground bar.

Connectors shall be marked for conductor size and type according to UL 1008.

©ooN O~

Automatic Open-Transition Transfer Switches: Interlocked to prevent the load from being
closed on both sources at the same time.

1. Sources shall be mechanically and electrically interlocked to prevent closing both sources
on the load at the same time.

Automatic Closed-Transition Transfer Switches: Connect both sources to load momentarily.
Transition is controlled by programming in the automatic transfer-switch controller.

1. Fully automatic make-before-break operation when transferring between two available
pOwer sources.
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2. Load transfer without interruption, through momentary interconnection of both power
sources not exceeding 100 ms.

3. Initiation of No-Interruption Transfer: Controlled by in-phase monitor and sensors
confirming both sources are present and acceptable.

a. Initiation occurs without active control of generator.

b. Automatic transfer-switch controller takes active control of generator to match
frequency, phase angle, and voltage.

C. Controls ensure that closed-transition load transfer closure occurs only when the
two sources are within plus or minus 5 electrical degrees maximum, and plus or
minus 5 percent maximum voltage difference.

4. Failure of power source serving load initiates automatic break-before-make transfer.

F. Manual Switch Operation: Under load, with door closed and with either or both sources
energized. Transfer time is same as for electrical operation. Control circuit automatically
disconnects from electrical operator during manual operation.

G.  Manual Switch Operation: Unloaded. Control circuit automatically disconnects from electrical
operator during manual operation.

H.  Electric Switch Operation: Electrically actuated by push buttons designated "Normal Source"
and "Alternative Source." Switch shall be capable of transferring load in either direction with
either or both sources energized.

I Signal-Before-Transfer Contacts: A set of normally open/normally closed dry contacts operates
in advance of retransfer to normal source. Interval shall be adjustable from 1 to 30 seconds.

J. Digital Communication Interface: Matched to capability of remote annunciator.
K. Automatic Transfer-Switch Controller Features:

1. Controller operates through a period of loss of control power.
2. LCD display and keypad to be integral part of controller for viewing available data and
setting desired operational parameters, including:

a Nominal line voltage and frequency
b. Single or three phase sensing

c Operating Parameters protection

d Transferring operating mode configuration (Open transition or Closed Transition).

3. Provide source status screen for both normal and emergency to provide voltage on all
three phases, frequency, and phase rotation.

4. Undervoltage Sensing for Each Phase of Normal and Alternate Source: Sense low
phase-to-ground voltage on each phase. Pickup voltage shall be adjustable from 85 to 100
percent of nominal, and dropout voltage shall be adjustable from 75 to 98 percent of
pickup value. Factory set for pickup at 90 percent and dropout at 85 percent.

5. Voltage/Frequency Lockout Relay: Prevent premature transfer to generator. Pickup
voltage shall be adjustable from 85 to 100 percent of nominal. Factory set for pickup at
90 percent. Pickup frequency shall be adjustable from 90 to 100 percent of nominal.
Factory set for pickup at 95 percent.
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6.

7.
8.

10.

11.

12.

13.

14.

15.

Time Delay for Retransfer to Normal Source: Adjustable from zero to 30 minutes, and
factory set for 10 minutes. Override shall automatically defeat delay on loss of voltage or
sustained undervoltage of emergency source, provided normal supply has been restored.
Test Switch: Simulate normal-source failure.

Switch-Position Pilot Lights: Indicate source to which load is connected.
Source-Available Indicating Lights: Supervise sources via transfer-switch normal- and
emergency-source sensing circuits.

a. Normal Power Supervision: Green light with nameplate engraved "Normal Source
Available.”

b. Emergency Power Supervision: Red light with nameplate engraved "Emergency
Source Available.”

Unassigned Auxiliary Contacts: Two normally open, single-pole, double-throw contacts
for each switch position, rated 10 A at 240-V ac.

Transfer Override Switch: Overrides automatic retransfer control so transfer switch will
remain connected to emergency power source regardless of condition of normal source.
Pilot light indicates override status.

Engine Starting Contacts: One isolated and normally closed, and one isolated and
normally open; rated 10 A at 32-V dc minimum.

Engine Shutdown Contacts: Instantaneous; shall initiate shutdown sequence at remote
engine-generator controls after retransfer of load to normal source.

Engine Shutdown Contacts: Time delay adjustable from zero to five minutes, and factory
set for five minutes. Contacts shall initiate shutdown at remote engine-generator controls
after retransfer of load to normal source.

Engine-Generator Exerciser: Solid-state, programmable-time switch starts engine
generator and transfers load to it from normal source for a preset time, then retransfers
and shuts down engine after a preset cool-down period. Initiates exercise cycle at preset
intervals adjustable from 7 to 30 days. Running periods shall be adjustable from 10 to 30
minutes. Factory settings shall be for 7-day exercise cycle, 20-minute running period, and
5-minute cool-down period. Exerciser features include the following:

a. Exerciser Transfer Selector Switch: Permits selection of exercise with and without
load transfer.

b. Push-button programming control with digital display of settings.

C. Integral battery operation of time switch when normal control power is
unavailable.

L. Large-Motor-Load Power Transfer:

1.

2.

In-Phase Monitor: Factory-wired, internal relay controls transfer so contacts close only
when the two sources are synchronized in phase and frequency. Relay shall compare
phase relationship and frequency difference between normal and emergency sources and
initiate transfer when both sources are within 15 electrical degrees, and only if transfer
can be completed within 60 electrical degrees. Transfer shall be initiated only if both
sources are within 2 Hz of nominal frequency and 70 percent or more of nominal voltage.
Motor Disconnect and Timing Relay Controls: Designated starters in loss of power
scenario shall disconnect motors before transfer and reconnect them selectively at an
adjustable time interval after transfer. Control connection to motor starters shall be
through wiring external to automatic transfer switch. Provide adjustable time delay
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between 1 and 60 seconds for reconnecting individual motor loads. Provide relay contacts
rated for motor-control circuit inrush and for actual seal currents to be encountered.

Programmed Neutral Switch Position: Switch operator with programmed neutral position
arranged to provide a midpoint between the two working switch positions, with an
intentional, time-controlled pause at midpoint during transfer. Adjustable pause from 0.5
to 30 seconds minimum, and factory set for 0.5 second unless otherwise indicated. Time
delay occurs for both transfer directions. Disable pause unless both sources are live.

2.3 TRANSFER SWITCH ACESSORIES

A.  Bypass/Isolation Switches:

1. Source Limitations: Same manufacturer as transfer switch in which installed.

2. Comply with requirements for Level 1 equipment according to NFPA 110.

3. Description: Manual type, arranged to select and connect either source of power directly
to load, isolating transfer switch from load and from both power sources. Include the
following features for each combined automatic transfer switch and bypass/isolation
switch:

a. Means to lock bypass/isolation switch in the position that isolates transfer switch
with an arrangement that permits complete electrical testing of transfer switch
while isolated. Interlocks shall prevent transfer-switch operation, except for testing
or maintenance, while automatic transfer switch is isolated.

b. Provide means to make power available to transfer-switch control circuit for
testing and maintenance purposes.

C. Drawout Arrangement for Transfer Switch: Provide physical separation from live
parts and accessibility for testing and maintenance operations. Transfer switch and
bypass/isolation switch shall be in isolated compartments.

d. Transition: Provide closed-transition operation when transferring from main
transfer switch to bypass/isolation switch on the same power source.

e. Transition: Provide open and closed-transition operation when transferring
between power sources. Refer to drawings for additional information.

f. Bypass/Isolation Switch Current, Voltage, Closing, and Short-Circuit Withstand
Ratings: Equal to or greater than those of associated automatic transfer switch, and
with same phase arrangement and number of poles.

g. Contact temperatures of bypass/isolation switches shall not exceed those of
automatic transfer-switch contacts when they are carrying rated load.

h. Manual Control: Constructed so load bypass and transfer-switch isolation can be
performed by one person in no more than two operations in 15 seconds or less.
Operating handles shall be externally operated.

i. Automatic and Nonautomatic Control: Automatic transfer-switch controller shall
also control the bypass/isolation switch.

J. Legend: Manufacturer's standard legend for control labels and instruction signs
shall describe operating instructions.

k. Maintainability: Fabricate to allow convenient removal of major components from
front without removing other parts or main power conductors.

4. Interconnection of Bypass/Isolation Switches with Automatic Transfer Switches:
Factory-installed copper bus bars; plated at connection points and braced for the indicated
available short-circuit current.
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B. Remote Annunciator System:

1.
2.

3.

Source Limitations: Same manufacturer as transfer switch in which installed.

Functional Description: Remote annunciator panel shall annunciate conditions for
indicated transfer switches.

Annunciator shall be equipped with BACNET communication module to direct connect
to existing building management system (BMS).

Annunciation panel display shall include the following indicators:

a. Sources available, as defined by actual pickup and dropout settings of transfer-
switch controls.

b. Switch position.

C. Switch in test mode.

d. Failure of communication link.

Annunciator Panel: LED-lamp type with audible signal and silencing switch.

a. Indicating Lights: Grouped for each transfer switch monitored.

b. Label each group, indicating transfer switch it monitors, location of switch, and
identity of load it serves.

C. Mounting: Flush, modular, steel cabinet unless otherwise indicated.

d. Lamp Test: Push-to-test or lamp-test switch on front panel.

2.4 SOURCE QUALITY CONTROL

A.  Factory Tests: Test and inspect components, assembled switches, and associated equipment
according to UL 1008. Ensure proper operation. Check transfer time and voltage, frequency,
and time-delay settings for compliance with specified requirements. Perform dielectric strength
test complying with NEMA ICS 1.

B.  Prepare test and inspection reports.

1.

For each of the tests required by UL 1008, performed on representative devices, for
emergency, legally required and standby systems. Include results of test for the
following conditions:

Overvoltage.

Undervoltage.

Loss of supply voltage.

Reduction of supply voltage.

Alternative supply voltage or frequency is at minimum acceptable values.
Temperature rise.

Dielectric voltage-withstand; before and after short-circuit test.
Overload.

Contact opening.

Endurance.

Short circuit.

Short-time current capability.

Receptacle withstand capability.

Insulating base and supports damage.

SITRT T SQ@oP o0 oW
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PART 3 - EXECUTION

3.1 INSTALLATION
A.  Floor-Mounting Switch: Anchor to floor by bolting.
1. Install transfer switches on existing concrete equipment base(s). Expand and paint
concrete bases as required to match original installation.
2. Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases.
3. Provide workspace and clearances required by NFPA 70.
B.  Annunciator and Control Panel Mounting: Flush in wall unless otherwise indicated.
C. Identify components according to Section 260553 "Identification for Electrical Systems."
D.  Set field-adjustable intervals and delays, relays, and engine exerciser clock.
E.  Comply with NECA 1.
3.2 CONNECTIONS
A.  Wiring to Remote Components: Match type and number of cables and conductors to generator
sets, motor controls, control, and communication requirements of transfer switches as
recommended by manufacturer. Increase raceway sizes at no additional cost to Owner if
necessary to accommodate required wiring.
B.  Wiring Method: Install cables in raceways and cable trays except within electrical enclosures.
Conceal raceway and cables except in unfinished spaces.
1. Comply with requirements for raceways and boxes specified in Section 260533
"Raceways and Boxes for Electrical Systems."
C. Wiring within Enclosures: Bundle, lace, and train conductors to terminal points with no excess
and without exceeding manufacturer's limitations on bending radii.
D.  Connect, via wiring and conduit, remote annunciator to existing Building Management System
(BMS). Coordinate with manufacturer and owner for all requirements to complete installation.
E. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical
Systems."
F. Connect wiring according to Section 260519 “Low-Voltage Electrical Power Conductors and
Cables.”
G. Connect twisted pair cable according to Section 260523 "Control-Voltage Electrical Power
Cables.”
H.  Route and brace conductors according to manufacturer's written instructions. Do not obscure
manufacturer's markings and labels.
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I Final connections to equipment shall be made with liquidtight, flexible metallic conduit no more
than 18 inches in length.

3.3 FIELD QUALITY CONTROL
A.  Testing Agency: Engage a qualified testing agency to perform tests and inspections.

B.  Manufacturer's Field Service: Engage a factory-authorized service representative to test and
inspect components, assemblies, and equipment installations, including connections.

C.  Perform the following tests and inspections with the assistance of a factory-authorized
service representative:

1. After installing equipment, test for compliance with requirements according to
NETA ATS.
2. Visual and Mechanical Inspection:

Compare equipment nameplate data with Drawings and Specifications.

Inspect physical and mechanical condition.

Inspect anchorage, alignment, grounding, and required clearances.

Verify that the unit is clean.

Verify appropriate lubrication on moving current-carrying parts and on moving
and sliding surfaces.

Verify that manual transfer warnings are attached and visible.

Verify tightness of all control connections.

Inspect bolted electrical connections for high resistance using one of the following
methods, or both:

Po0 o

@ -

1) Use of low-resistance ohmmeter.
2)  Verify tightness of accessible bolted electrical connections by calibrated
torque-wrench method according to manufacturer's published data.

Perform manual transfer operation.

Verify positive mechanical interlocking between normal and alternate sources.
Perform visual and mechanical inspection of surge arresters.

Inspect control power transformers.

—_— xS

1) Inspect for physical damage, cracked insulation, broken leads, tightness of
connections, defective wiring, and overall general condition.

2)  Verify that primary and secondary fuse or circuit-breaker ratings match
Drawings.

3)  Verify correct functioning of drawout disconnecting contacts, grounding
contacts, and interlocks.

3. Electrical Tests:

a. Perform insulation-resistance tests on all control wiring with respect to ground.

b. Perform a contact/pole-resistance test. Compare measured values with
manufacturer's acceptable values.

C. Verify settings and operation of control devices.
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Calibrate and set all relays and timers.

Verify phase rotation, phasing, and synchronized operation.
Perform automatic transfer tests.

Verify correct operation and timing of the following functions:

1) Normal source voltage-sensing and frequency-sensing relays.

2) Engine start sequence.

3)  Time delay on transfer.

4)  Alternative source voltage-sensing and frequency-sensing relays.
5)  Automatic transfer operation.

6) Interlocks and limit switch function.

7)  Time delay and retransfer on normal power restoration.

8)  Engine cool-down and shutdown feature.

4, Measure insulation resistance phase-to-phase and phase-to-ground with insulation-
resistance tester. Include external annunciation and control circuits. Use test voltages and
procedure recommended by manufacturer. Comply with manufacturer's specified
minimum resistance.

C.
d.

Check for electrical continuity of circuits and for short circuits.

Inspect for physical damage, proper installation and connection, and integrity of
barriers, covers, and safety features.

Verify that manual transfer warnings are properly placed.

Perform manual transfer operation.

5. After energizing circuits, perform each electrical test for transfer switches stated in
NETA ATS and demonstrate interlocking sequence and operational function for each
switch at least three times.

Simulate power failures of normal source to automatic transfer switches and
retransfer from emergency source with normal source available.

Simulate loss of phase-to-ground voltage for each phase of normal source.

Verify time-delay settings.

Verify pickup and dropout voltages by data readout or inspection of control
settings.

Test bypass/isolation unit functional modes and related automatic transfer-switch
operations.

Perform contact-resistance test across main contacts and correct values exceeding
500 microohms and values for one pole deviating by more than 50 percent from
other poles.

Verify proper sequence and correct timing of automatic engine starting, transfer
time delay, retransfer time delay on restoration of normal power, and engine cool-
down and shutdown.

6. Ground-Fault Tests: Coordinate with testing of ground-fault protective devices for power
delivery from both sources.

a.

Verify grounding connections and locations and ratings of sensors.

D. Coordinate tests with tests of generator and run them concurrently.
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E. Report results of tests and inspections in writing. Record adjustable relay settings and measured
insulation and contact resistances and time delays. Attach a label or tag to each tested
component indicating satisfactory completion of tests.

F. Transfer switches will be considered defective if they do not pass tests and inspections.

G. Remove and replace malfunctioning units and retest as specified above.

H.  Prepare test and inspection reports.

I Infrared Scanning: After Substantial Completion, but not more than 60 days after Final
Acceptance, perform an infrared scan of each switch. Remove all access panels so joints and
connections are accessible to portable scanner.

1. Instrument: Use an infrared scanning device designed to measure temperature or to detect
significant deviations from normal values. Provide calibration record for device.

2. Record of Infrared Scanning: Prepare a certified report that identifies switches checked
and that describes scanning results. Include notation of deficiencies detected, remedial
action taken, and observations after remedial action.

3. Follow-up Infrared Scanning: Perform an additional follow-up infrared scan of each
switch 11 months after date of Substantial Completion.

3.4 DEMONSTRATION

A. Engage a factory-authorized service representative to train Owner's maintenance personnel
to adjust, operate, and maintain transfer switches and related equipment.

B.  Training shall include testing ground-fault protective devices and instructions to determine
when the ground-fault system shall be retested. Include instructions on where ground-fault
sensors are located and how to avoid negating the ground-fault protection scheme during testing
and circuit modifications.

C.  Coordinate this training with that for generator equipment.

END OF SECTION 263600
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