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Queens Supreme Court & Staten Island Borough Hall

SECTION 017329 - CUTTING AND PATCHING

PART 1 - GENERAL

1.1

1.2

L3

1.4

A.

RELATED DOCUMENTS

The following documents apply to all required work for the Project: (1) the Contract Drawings, (2)
the Specifications, (3) the General Conditions, (4) the Addendum, and (5) the Contract [City of New
York Standard Construction Contract].

Division 09, Section 099000 “Painting.”

SUMMARY

This Section includes procedural requirements for cutting and patching.

Related Sections include the following:

1. Divisions 02 through 26 Sections for specific requirements and limitations applicable to
cutting and patching individual parts of the Work.

DEFINITIONS

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

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

SUBMITTALS

Cutting and Patching Proposal: Submit a proposal describing procedures at least 10 days before the

time cutting and patching will be performed, requesting approval to proceed. Include the following
information:

L. Extent: Describe cutting and patching, show how they will be performed, and indicate why
they cannot be avoided.
2. Changes to In-Place Construction: Describe anticipated results. Include changes to structural

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

Products: List products to be used and firms or entities that will perform the Work.

Dates: Indicate when cutting and patching will be performed.

Utility Services and Mechanical/Electrical Systems: List services/systems that cutting and
patching procedures will disturb or affect. List services/systems that will be relocated and
those that will be temporarily out of service. Indicate how long services/systems will be
disrupted.

£
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6. Structural Elements: Where cutting and patching involve adding reinforcement to structural
elements, submit details and engineering calculations showing integration of reinforcement
with original structure.

7. Commissioner Approval: Obtain approval of cutting and patching proposal before cutting and
patching. Approval does not waive right to later require removal and replacement of
unsatisfactory work.

1.5 QUALITY ASSURANCE
A.  Requirements for Building Reuse:

1. Maintain existing building structure (including structural floor and roof decking) and envelope
(exterior skin and framing, excluding window assemblies and nonstructural roofing material).
Limit the cutting of such existing construction so as not to exceed that required to complete
the installation of new and/or re-work.

B.  Structural Elements: Do not cut and patch structural elements in a manner that could change their
load-carrying capacity or load-deflection ratio.

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

Primary operational systems and equipment.
Air or smoke barriers.

Fire-suppression systems.

Mechanical systems piping and ducts.
Control systems.

Communication systems.

Conveying systems.

Electrical wiring systems.

o0IEY N I i kD =

D.  Miscellaneous Elements: Do not cut and patch miscellaneous elements or related components in a
manner that could change their load-carrying capacity, that results in reducing their capacity to
perform as intended, or that results in increased maintenance or decreased operational life or
safety. Miscellaneous elements include the following:

Water, moisture, or vapor barriers.

Membranes and flashings.

Exterior curtain-wall construction.

Equipment supports.

Piping, ductwork, vessels, and equipment.

Noise- and vibration-control elements and systems.

o o b= Rl

E.  Visual Requirements: Do not cut and patch construction in a manner that results in visual evidence
of cutting and patching. Do not cut and patch construction exposed on the exterior or in occupied
spaces in a manner that would, in Architect's opinion, reduce the building's aesthetic qualities.
Remove and replace construction that has been cut and patched in a visually unsatisfactory manner.
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1.6

A.

Queens Supreme Court & Staten Island Borough Hall

Cutting and Patching Conference: Before proceeding, meet at Project site with parties involved in
cutting and patching, including mechanical and electrical trades. Review areas of potential
interference and conflict. Coordinate procedures and resolve potential conflicts before proceeding.

WARRANTY

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

PART 2 - PRODUCTS

2.1

A.

B.

MATERIALS
General: Comply with requirements specified in other Sections.

In-Place Materials: Use materials identical to in-place materials. For exposed surfaces, use materials
that visually match in-place adjacent surfaces to the fullest extent possible.

1. it identical materials are unavailable or cannot be used, use materials that, when installed, will
match the visual and functional performance of in-place materials.

PART 3 - EXECUTION

3.1

A.

32

A.

B.

C.

EXAMINATION

Examine surfaces to be cut and patched and conditions under which cutting and patching are to be
performed.

1. Compatibility: Before patching, verify compatibility with and suitability of substrates,
including compatibility with in-place finishes or primers.

2 Proceed with installation only after unsafe or unsatisfactory conditions have been corrected.

PREPARATION

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

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

Adjoining Areas: Avoid interference with use of adjoining areas or interruption of free passage to
adjoining areas.
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D.

Queens Supreme Court & Staten Island Borough Hall

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

PERFORMANCE

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

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

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

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

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

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

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

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

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

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

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

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

another, patch and repair floor and wall surfaces in the new space. Provide an even surface of
uniform finish, color, texture, and appearance. Remove in-place floor and wall coverings and
replace with new materials, if necessary, to achieve uniform color and appearance.
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a. Where patching occurs in a painted surface, apply primer and intermediate paint coats
over the patch and apply final paint coat over entire unbroken surface containing the
patch. Provide additional coats until patch blends with adjacent surfaces.

Restore all disturbed existing ceilings by patching, repairing, or rehanging in-place ceilings as
necessary to provide an even-plane surface of uniform appearance.

5. Exterior Building Enclosure: Patch components in a manner that restores enclosure to a
weathertight condition.

D.  Cleaning: Clean areas and spaces where cutting and patching are performed. Completely remove

paint, mortar, oils, putty, and similar materials.

END OF SECTION 017329
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SECTION 017700 - CLOSEOUT PROCEDURES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A.  The following documents apply to all required work for the project: (1) the Contract Drawings,
(2) the Specifications, (3) the General Conditions, (4) the Addendum, and (5) the Contract [City
of New York Standard Construction Contract].

1.2 SUMMARY

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

Substantial Completion procedures.
Final completion procedures.
Warranties

Final cleaning.

B b=

B.  Related Sections:
1. DDC General Conditions for submitting Record Drawings, Record Specifications, and
Record Product Data.

L3 SUBSTANTIAL COMPLETION

A.  Preliminary Procedures: Before requesting inspection for determining date of Substantial
Completion, complete the following. List items below that are incomplete with request.

L. Prepare a list of items to be completed and corrected (punch list), the value of items on
the list, and reasons why the Work is not complete.

2. Advise the City of New York of pending insurance changeover requirements.

3. Submit specific warranties, workmanship bonds, maintenance service agreements, final
certifications, and similar documents.

4. Obtain and submit releases permitting the Commissioner unrestricted use of the Work

and access to services and utilities. Include occupancy permits, operating certificates,
and similar releases.

5. Prepare and submit “as-built” Project Record Documents and similar final record
information.

6. Deliver tools, spare parts, extra materials, and similar items to location designated by the
Commissioner. Label with manufacturer's name and model number where applicable.

7. Make final changeover of permanent locks and deliver keys to the Commissioner.

Advise the Commissioner personnel of changeover in security provisions.
Complete startup testing of systems.
Submit test/adjust/balance records.

el
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10. Terminate and remove temporary facilities from Project site, along with mockups,
construction tools, and similar elements.

11. Submit changeover information related to the City of New York occupancy, use,
operation, and maintenance.

12.  Complete final cleaning requirements, including touchup painting.

13.  Touch up and otherwise repair and restore marred exposed finishes to eliminate visual
defects.

B. Inspection: Submit a written request for inspection for Substantial Completion. On receipt of
request, the Commissioner will either proceed with inspection or notify Contractor of
unfulfilled requirements. The Commissioner will prepare the Certificate of Substantial
Completion after inspection or will notify Contractor of items, either on Contractor's list or
additional items identified by the Commissioner, that must be completed or corrected before
certificate will be issued.

L. Reinspection: Request reinspection when the Work identified in previous inspections as
incomplete is completed or corrected.
2. Results of completed inspection will form the basis of requirements for final completion.

1.4 FINAL COMPLETION

A.  Preliminary Procedures: Before requesting final inspection for determining final completion,
complete the following:

1. Submit a final Application for Payment according to the Commissioner procedures.
Submit certified copy of the Commissioner’s Substantial Completion inspection list of
items to be completed or corrected (punch list), endorsed and dated by the Commissioner.
The certified copy of the list shall state that each item has been completed or otherwise
resolved for acceptance.

3. Submit evidence of final, continuing insurance coverage complying with insurance
requirements.
B. Inspection: Submit a written request for final inspection for acceptance. On receipt of request,

the Commissioner will either proceed with inspection or notify Contractor of unfulfilled
requirements. The Commissioner will prepare a final Certificate for Payment after inspection or
will notify Contractor of construction that must be completed or corrected before certificate will
be issued.

1. Reinspection: Request reinspection when the Work identified in previous inspections as
incomplete is completed or corrected.
1.5 LIST OF INCOMPLETE ITEMS (PUNCH LIST)
A.  Organization of List: Include name and identification of each space and area affected by
construction operations for incomplete items and items needing correction including, if

necessary, areas disturbed by Contractor that are outside the limits of construction.

1. Organize list of spaces in sequential order, proceeding from lowest floor to highest floor.
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2. Organize items applying to each space by major element, including categories for ceiling,
individual walls, floors, equipment, and building systems.
3 Include the following information at the top of each page:

a. Project name.

b. Date.

c. Name of Contractor.
d. Page number.

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

a. PDF electronic file.
b. Three quantities of paper copies of product schedule or list, unless otherwise
indicated as required by the Commissioner. The Commissioner will return.

1.6 WARRANTIES

A.  Submittal Time: Submit written warranties on request of the Commissioner for designated
portions of the Work where commencement of warranties other than date of Substantial
Completion is indicated.

B.  Partial Occupancy: Submit properly executed warranties within the time frame required by the
Commissioner of completion of designated portions of the Work that are completed and
occupied or used by the Commissioner during construction period by separate agreement with
Contractor.

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

Project Manual.

1. Bind warranties and bonds in heavy-duty, three-ring, vinyl-covered, loose-leaf binders,
thickness as necessary to accommodate contents, and sized to receive 8-1/2-by-11-inch
paper.

2, Provide heavy paper dividers with plastic-covered tabs for each separate warranty. Mark

tab to identify the product or installation. Provide a typed description of the product or
installation, including the name of the product and the name, address, and telephone
number of Installer.

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

4. Scan warranties and bonds and assemble complete warranty and bond submittal package
into a single indexed electronic PDF file with links enabling navigation to each item.
Provide table of contents at beginning of document.

D.  Provide additional copies of each warranty to include in operation and maintenance manuals.
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PART 2 - PRODUCTS

2.1 MATERIALS

A. Cleaning Agents: Use cleaning materials and agents recommended by manufacturer or
fabricator of the surface to be cleaned. Do not use cleaning agents that are potentially
hazardous to health or property or that might damage finished surfaces.

1. Use cleaning products that meet Green Seal GS-37, or if GS-37 is not applicable, use
products that comply with the California Code of Regulations maximum allowable VOC
levels.

PART 3 - EXECUTION
3.1 FINAL CLEANING

A.  General: Perform final cleaning. Conduct cleaning and waste-removal operations to comply
with local laws and ordinances and Federal and local environmental and antipollution
regulations.

B. Cleaning: Employ experienced workers or professional cleaners for final cleaning. Clean each
surface or unit to condition expected in an average commercial building cleaning and
maintenance program. Comply with manufacturer's written instructions.

1. Complete the following cleaning operations before requesting inspection for certification
of Substantial Completion for entire Project or for a portion of Project:

a. Clean Project site, yard, and grounds, in areas disturbed by construction activities,
including landscape development areas, of rubbish, waste material, litter, and other
foreign substances.

b. Remove tools, construction equipment, machinery, and surplus material from

Project site.

Vacuum carpet and similar soft surfaces to remove debris.

Remove labels that are not permanent.

e. Touch up and otherwise repair and restore marred, exposed finishes and surfaces.
Replace finishes and surfaces that cannot be satisfactorily repaired or restored or
that already show evidence of repair or restoration.

B Q

1) Do not paint over "UL" and other required labels and identification,
including mechanical and electrical nameplates.

£ Clean light fixtures, lamps, globes, and reflectors to function with full efficiency.
£ Leave Project clean and ready for occupancy.

C.  Construction Waste Disposal: Comply with waste disposal requirements in the DDC General
Conditions.

END OF SECTION 017700
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SECTION 019113 - GENERAL COMMISSIONING REQUIREMENTS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. The following documents apply to all required work for the Project: (1) the
Contract Drawings, (2) the Specifications, (3) the General Conditions, (4) the
Addendum, and (5) the Contract [City of New York Standard Construction

Contract].
B. TAB:
1. TAB primary work is testing and adjusting the Heating Hot Water

(HHW), Chilled Water (CHW) and Heating and Ventilation Airflow
distribution system flows and pressures as specified. Functional testing
is verifying that which has already been set up.

ik Commissioning: Commissioning is a systematic process of ensuring that the

building systems, mcludlng the mechanical and electrical systems, have been

installed in the prescribed manner, are f;."ﬂ."ff,f.“(‘!lj checked and capable of
being operated and maintained to perform with the design intent and have
documentation to support proper installation and operation. The
Commissioning Agent (CxA) shall provide the Commissioner with an
unbiased, objective view of the system’s installation, operation and
performance. This process does not eliminate or reduce the responsibility of
each system designer to provide a complete design or installing
subcontractors to provide a finished product. Commissioning is intended to
enhance the quality of each system installation, startup and transfer to

beneficial use by the City of New York.

D. Acceptance Phase: Phase of construction after installation completion, startup
and initial checkout when functional performance tests, operation and
maintenance documentation review and instruction occur.

E. Approval: Acceptance that a piece of equipment or system has been properly
installed and is functioning in the tested modes according to the Contract
Documents.

F. Check Sheets: The step by step process that must be executed to fulfill the test

requirements. The CxA shall develop the check sheets.

G. Pre-functional / Installation Checklists (ICs): A list of items to inspect and
elementary component tests to conduct to verify proper installation of
equipment, provided by the CxA to the Subcontractors. Installation checklists
are primarily static inspections and procedures to prepare the equipment or
system for initial operation (e.g., belt tension correct, oil levels, labels affixed,
gages in place, sensors calibrated, etc.). The word installation refers to pre
functional testing. Installation checklists augment and are combined with the
manufacturer’s startup checklist.
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H. Control System: The central building management control system. (BAS or
BMS system)

. Data Logging: Monitoring flows, currents, status, pressures, etc. of equipment,
using standalone data loggers separate from the control system.

J. Design Intent (DI): An explanation of the ideas, concepts and criteria that are
considered to be very important to the City of New York. It is initially the
outcome of the programming and conceptual design phases. The design intent
is developed from the OPR and BOD.

K. Energy Audit: An energy audit, as defined by NYC Local Law 870of 2009 is a
“systematic process of identifying and developing modifications and
improvements of the base building systems, including but not limited to
alterations of such systems and the installation of new equipment, insulation or
other generally recognized energy efficiency technologies to optimize energy
performance of the building and achieve energy savings”. An energy audit of
the facility was performed by the CxA and resulted in a final energy audit report
dated December 23, 2011.

L. Energy Conservation Measure (ECM). An ECM is an action that can be taken
or project that can be implemented to achieve energy savings. ECM's include
equipment upgrades and modifications, and installation of new equipment
including new controls. ECM’'s were recommended in the Energy audit report.
Several of these ECM's were selected by the Commissioner for
implementation. The descriptions of these ECM's in the energy report form
part of the Design Intent and OPR.

M. Indirect Indicators: Indicators of a response or condition, such as a reading
from a control system screen reporting a damper to be 100% closed.

N. Installing Contractor / subcontractor: Contractor / subcontractor who installs
specific equipment and / or systems.

0. Issue: A condition in the installation or function of a component, piece of
equipment or system that is not in compliance or conformance with the
Contract Documents.

P. Issues Log: A formal and ongoing record of problems, deficiencies or concerns
— and their resolution — that have been raised by members of the
Commissioning Team during the course of Cx. ‘Issues log' is the primary
tracking tool to address all commissioning issues by the concerned parties. All
issues must be addressed / closed by the concerned parties before close-out.

Q. Local Law of 2009: The City of New York Local Law 87 of 2009 (LL87) requires
energy audits and retro-commissioning of certain buildings and the
implementation of ECM'’s at certain city-owned buildings. LL 87 is part of the
administrative code of the City of New York.

R. Manual Test: A test using handheld instruments, immediate control system
readouts or direct observation to verify performance (as opposed to analyzing
monitored data taken over time to make the “observation”).
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BB.
CC.

Queens Supreme Court & Staten Island Borough Hall

Master Equipment List (MEL): A complete listing of all commissioned building
equipment, including detail such as make, model, etc., that is taken from
submittals and is the basis from which check sheets will be generated.

Monitoring: The recording of parameters (flow, current, status, pressure, etc.) of
equipment operation using data loggers or the trending capabilities of control
systems.

Overwritten Value: Writing over a sensor value in the control system to see the
response of a system (e.g., changing the outside air temperature value to verify
economizer operation). See also “Simulated Signal”.

Owner (City of New York) Contracted Tests: Tests paid for by the City of New
York outside of the Contractor's Contract and for which the CxA does not
provide oversight. These tests will not be repeated during functional tests if
properly documented.

Phased Commissioning: For projects that are anticipated to be completed in
phases, commissioning that is completed in stages due to the size of the
structure or other scheduling issues to minimize total construction time.

Sampling: Functional testing for a percent / fraction of the total number of
identical or near identical pieces of equipment.

P ~ : ]
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Seasonal Performance Tesis rFunctional tests that are deferred un Of

performed again when the system(s) will experience climate conditions closer
to their design conditions.

Startup: The initial starting or activating of equipment, including executing
construction checklists.

Test Requirements: Requirements specifying what modes and functions, etc.
shall be tested on any given piece of equipment or any given system
(integrated and/or stand-alone). The test requirements are not the detailed test
procedures. The test requirements for each system are specified in the
respective section of the Contract Documents.

Trending: Monitoring using the building control system.

Vendor: Supplier of equipment.

CONTRACTOR’S RESPONSIBILITIES

A.

B.

Schedule testing and instruction, and provide a minimum of 48 hours notice to
CxA for witnessing the testing.

Review and approve final commissioning documentation.

COMMISSIONING AGENT’S (CxA) RESPONSIBILITIES

A

Ensure that the intent of the selected ECM's are achieved throughout the
design and construction process.

Identification of commissioning team member responsibilities by name, firm and
trade specialty for performance of each commissioning task.

Acceptance: The CxA shall recommend acceptance to the Commissioner for
each component and system for start of the warranty period.
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The CxA is referred to as an independent contractor in this Section and shall
work under a separate contract directly for the City. The CxA shall not be
financially associated with any of the work of the contractors or subcontractors
on this project to avoid potential conflicts of interest.

1.4 COMMISSIONING DOCUMENTATION:

Commissioning Plan:

1.

4.

Description of schedules for testing procedures along with identification
of parties involved in performing and verifying tests.

Identification of items that must be completed before the next operation
can proceed.

Description of responsibilities of commissioning team members.

Description of observations to be made.

Test Checklists: ...The end goal is that all associated equipment and
components are verified simultaneously to ensure that all elements operate as
per the contract documents. Each checklist, regardless of system, subsystem
or equipment being tested, shall include, but not limited to, the following:

1.
2.

Name and tag of tested item.
Date of test.

Indication of whether the record is for a first test or retest following
correction of a problem or issue.

Dated signatures of the person performing test and of the witness if
applicable.

Deficiencies.

Issues, if any, generated as the result of test in the note section

Issues Log:

2.

2.
4.

Identify changes to the OPR, Basis of Design, or Contract Documents
that may require action.

Identify person(s) who corrected or resolved the issue.

Identify person(s) documenting the issue resolution.

1.5 COORDINATION

A.

The Commissioner will furnish copies of all construction documents, addenda,
change orders and appropriate approved submittals and shop drawings to the

CxA.

The CxA shall coordinate directly with the Commissioner on the project specific
to their responsibilities and contractual obligations. The CxA shall disseminate
written information to all responsible parties relative to the nature and extent of
the communication.

The CxA is primarily responsible to the Commissioner, and therefore shall

regularly apprise the Commissioner of progress, pending problems and / or
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disputes, as well as provide regular status reports on progress with each

system.
1.6 OBJECTIVES
A. Commissioning during the construction phase is intended to achieve the

following specific objectives, according to the Contract Documents:

1. Verify that applicable equipment and systems are installed according to
the design, contract specification, manufacturer's recommendations and
to industry accepted minimum standards and that they receive
adequate operational checkout by installing contractors.

2 Ensure that the design and construction align with the City of New
York’s energy conservation goals through the implementation of Energy
Conservation Measures (ECM's) that were selected by the
Commissioner.

Verify and document proper performance of equipment and systems.
Verify that Operation & Maintenance documentation is complete and
transferred to City of New York.
5. Verify that the City of New York’s operating personnel are adequately
instructed.
Verify a contract is in place for a post occupancy review with O&m staff
within 10 months after Substantial Completion.
1.7 SYSTEMS TO BE COMMISSIONED

A. All parties associated with the design, installation and / or testing of these
systems shall comply with commissioning requirements specified in this
section, in the individual Division commissioning sections and in the
Commissioning Plan.

(&)

B. Systems to be commissioned shall include:
1. HVAC units
2. HVAC Controls
3. System Testing and Balancing
4. Electrical distribution
5. Lighting and controls

1.8 SCHEDULE

A. Commissioning of systems shall proceed per the criteria established with
activities to be performed on a timely basis. The CxA shall be available with a
48 hour notice to respond promptly and avoid construction delays.

B. Startup and testing of systems may proceed prior to final completion of
systems to expedite progress. However, the CxA shall not schedule testing and
checkout services that are the primary responsibility of the contractor / vendor
in advance of their testing and checkout.
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C. Open issues observed shall be addressed immediately, responsible parties
notified, and corrective actions coordinated in a timely manner.

D. Construction schedules and scheduling are the responsibility of the Contractor.
The CxA shall provide commissioning scheduling information to the
Commissioner and Contractor for review and planning activities.

1.9 OTHER REQUIREMENTS

A. Commissioning requires support from the Commissioner, Contractor, and
subcontractors. The commissioning process does not relieve any contractors
from their obligations to complete all portions of work in a satisfactory manner.

B. Commissioning requirements in this section should not be confused with
“commissioning” requirements at the end of various technical specification
sections. Those requirements that are at the end of various technical
specification sections are part of the quality control procedures and are to be
completed by the respective contractor before the commissioning process
begins.

C. Refer to the Commissioning plan submitted by the CxA for a detailed
description of all commissioning requirements and responsibilities for all
involved parties including: Commissioner, Contractor, and subcontractors.

1.10 REFERENCES

A General: Comply with the applicable provisions and recommendations of
references, except as modified by governing codes and by the Contract
Documents. Where a recommendation or suggestion occurs in the references,
such recommendation or suggestion shall be considered mandatory. In the
event of conflict between references, this specification or within themselves,
the more stringent standard or requirement shall govern.

1. American Society of Heating, Refrigerating and Air-Conditioning
Engineers, Inc. (ASHRAE): "ASHRAE Guideline 1.1-2007 ASHRAE
Guideline HVAC&R Technical Requirements for The Commissioning
Process

2. American Society of Heating, Refrigerating and Air-Conditioning
Engineers, Inc. (ASHRAE): "ASHRAE Guideline 0-2005 ASHRAE
Guideline 'The Commissioning Process".

PART 2 - PRODUCTS
2 TEST EQUIPMENT

A All industry standard test equipment required for performing the specified tests
shall be provided by the appropriate party responsible for the testing. Any
proprietary vendor specific test equipment shall be provided by that vendor or
manufacturer.

B. Special equipment, tools and instruments (only available from vendor, specific
to a piece of equipment) required for testing equipment, according to these
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Contract Documents, shall be included in the base bid price to the respective
subcontractor and left on site, except for standalone data logging equipment
that may be used by the CxA.

If data logging equipment is required, the loggers and the necessary software
shall be provided by the CxA but not become the property of the City of New
York.

Any portable or handheld setup / calibration devices required to initialize the
control system shall be made available by the control vendor (at no additional
cost) to the CxA.

The instrumentation used in the commissioning process shall comply with the
following:

L. Be of sufficient quality and accuracy to test and / or measure system
performance within the tolerances required.

2. Be calibrated at the manufacturer's recommended intervals with
calibration tags permanently affixed to the instrument.

3. Be maintained in good repair and operating condition throughout use
duration on this project.

4. Be immediately recalibrated or repaired if dropped and / or damaged in
any way during use on this project.

PART 3 - EXECUTION
3.1 COMMISSIONING PLAN AND SCHEDULE

A.

The CxA shall develop and submit a schedule identifying the commissioned
system and commissioning process which is integrated by the Contractor with
the construction schedule. The required work by all team members (CxA,
Contractor, subcontractors, and Commissioner) shall be included. Overlay with
the construction schedule, and include time for test and balance, Installation
checkouts, as well as Functional testing.

Commissioning Plan: The Commissioning Plan provides guidance in the
execution of the Commissioning process. Just after the initial Commissioning
kickoff meeting, the CxA will update the plan, which is then considered the
“final” plan (though it will be a living document that continues to evolve and
expand as the project progresses). The Specifications will take precedence
over the Commissioning Plan.

3.2 COMMISSIONING PROCESS

A.

Commissioning Process: The following provides an overview of the
Commissioning tasks during design and construction and the general order in
which they occur.

1. Energy Audit Phase

a.  An energy audit was performed by the CxA prior to the design
phase.
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Several ECM’s identified in the energy audit report were selected
by the Commissioner for implementation. The energy audit report
that includes descriptions of these selected ECM’s was provided
to the design team at the beginning of the design phase.

2. Design Phase

a.

Commissioning during the design phase begins with a
Commissioning kickoff meeting, chaired by the CxA, which the
Commissioning process is set forth.

Commissioning shall include the design review (usually 75% DD,
75% CD and 100% CD), provide comments from commissioning
perspective.

3. Construction Phase

a.

Commissioning during construction begins with a Commissioning
orientation meeting, conducted by the CxA, where the
Commissioning process is reviewed with the other Commissioning
team members.

Additional meetings may be required throughout construction,
scheduled by the CxA with necessary parties attending, to plan,
scope, coordinate and schedule future activities and resolve open
issues.

Equipment documentation for commissiocned systems/equipment
is submitted to the CxA for review, concurrent with normal
submittals, including detailed startup procedures.

The CxA works with the Commissioner, Contractor and
subcontractors in developing IC/FC documentation formats.

In general, the checkout and performance verification proceeds
from simple to complex; from component level to equipment to
systems and intersystem levels with Installation checklists being
completed before Functional Performance Checklists.

The subcontractors, with guidance from the CxA, execute and
document the Installation checklists and perform startup and initial
checkout. The CxA documents that the checklists and startup
were completed according to the approved plans. This may
include the CxA witnessing portions of the startup of selected
equipment and spot checking the Installation check sheets.

The CxA develops specific equipment and system Functional
check sheets. The Subs receive copies of the procedures. The
CxA may request additional design narrative from the A/E and
Controls Contractor, depending on the completeness of the design
intent documentation and sequences provided with the
Specifications.

The Functional and/or system performance check sheets are
executed by the subs, witnessed by the CxA.
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i. Items of non-compliance in material, installation or setup are
corrected and the system rechecked not to exceed one additional
time.

J- The CxA reviews the Operation & Maintenance documentation for
completeness.

k.  Commissioning is completed before Substantial Completion.

l. The CxA reviews the instruction documentation. The instruction
schedules are provided by the Subs and CxA verifies that
instruction was completed.

m. Deferred testing / checkouts are conducted, as specified or

required.
3.3 INSTALLATION / FUNCTIONAL PERFORMANCE
A. Commissioning Procedure

i The CxA shall develop and document the commissioning procedures to
be used for each system.

2 The CxA shall include a performance checklist and performance
checkout data sheets for each system based on actual system
J-‘\ lrl!ili ilr.' Y\ C-I’\"" l '\ P'Vi?‘n""l" "ln' Il ' 'A»l-“\u'vt u'ﬂ LJ:: ' ( E
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proceduues that sha concIuSweiy determine actual system
performance and compliance with the design intent.

8. These procedures shall be reviewed by the Commissioner for technical
depth, clarity of documentation and completeness.
4. Respective subcontractors shall execute these procedures.
5 The CxA shall document the execution of these procedures.
B. The majority of mechanical equipment requires safety devices to stop and / or

prevent equipment operation unless minimum safety standards or conditions
are met. These may include adequate oil pressure, proof-of-flow, non-freezing
conditions, maximum static pressure, maximum head pressure, etc. The party
responsible for checkout procedures shall observe the actual performance of
safety shutoffs in a real or closely simulated condition of failure.

C. Systems may include safety devices and components that control a variety of
equipment operating as a system. Interlocks may be hard-wired or operate
from software. The party responsible for commissioning checkout procedures
shall verify operation of these interlocks.

D. The CxA shall determine the acceptance procedures for each system within
disciplines. The acceptance procedures shall incorporate the commissioning
standards and successful testing results as referred to throughout
specifications.

As guidance for HVAC system acceptance, the following should be considered

1. The temperature control system shall have all I/O points individually
verified for proper function, calibration, and operation. The CxA shall
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review proposed testing procedures and report formats, and observe
sufficient field testing to confirm that all I/O points have been properly
tested.

2. All control sequence of operation strategies, alarm generation and
reporting shall also be reviewed and proper operation verified by the
respective subcontractor with oversight by the CxA.

3. The central work station graphics, point assignments, alarm messages,
and logging functions shall be verified.

The appropriate contractor and vendor(s) shall be informed of what tests are to
be performed and the expected results. Whereas some test results and
interpretations may not become evident until the actual tests are performed, all
parties shall have a reasonable understanding of the requirements. The
commissioning plan shall address those requirements and be distributed to all
parties involved with that particular system.

Acceptance procedures shall confirm the performance of systems to the extent
of the design intent. When a system is recommended to be accepted, the
Commissioner shall be assured that the system is complete, works as
intended, is correctly documented, and operator instruction has been
performed.

FUNCTIONAL PERFORMANCE TESTS — OBSERVATION / WITNESS

A

The Functional Performance tests shall be performed by the subcontractors
and vendors with oversight by the CxA. The CxA shall witness, verify and
document these tests.

Check sheets shall be completed comprehensively and to the extent necessary
to enable the CxA to assure the Commissioner that the systems do perform per
the City of New York's requirement.

SOFTWARE DOCUMENTATION REVIEW

A

Review software documentation for all central building management control
systems. This includes review of vendor documentation and specific software
routines applied to this project. Discrepancies in sequences shall be reported
and coordinated to provide the City of New York with the most appropriate,
simple and straightforward approach to software routines.

TESTING PREPARATION

A

Prerequisites for Testing:

1. Certify that commissioned systems, subsystems and equipment have
been completed, calibrated and started; are operating according to the
OPR, BOD and Contract Documents; and that Certificates of Readiness
are signed and submitted.

2, Certify that all relevant instrumentation and control systems have been
completed and calibrated; are operating according to the OPR, BOD
and Contract Documents; and that pretest set points have been
recorded.
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Certify that testing, adjusting and balancing (TAB) procedures have
been completed, and that TAB report have been submitted,
discrepancies corrected and corrective work approved.

Test systems and intersystem performance after approval of testing
check sheets for systems, subsystems and equipment.

Set systems, subsystems and equipment to operating mode to be
tested (e.g., normal shut down, normal auto position, normal manual
position, unoccupied cycle, emergency power and alarm conditions).

Verify each mode of operation once it is operating in a steady state
condition.

Inspect and verify the position of each device and interlock identified on
checklists. Sign off each item as acceptable or failed. Repeat this test
for each operating cycle that applies to system being tested.

Check safety cutouts, alarms and interlocks with smoke control and life
safety systems during each mode of operation when applicable.

Annotate checklist or data sheet when a deficiency is observed.

Verify equipment interface with monitoring and control system and the
TAB.

B. Testing Instrumentation: Install measuring instruments and logging devices to
record test data for the required test period. Instrumentation shall monitor and
record full range of operating conditions and shall allow for calculation of total
capacity of system for each mode of operation. For individual room cooling
tests, Operational modes generally include the following:

1.

3.7 TESTING

2o o R

Occupied and unoccupied.

Warm up and cool down.

Economizer cycle.

Emergency power supply.

Life safety and safety systems.
Smoke control.

Fire safety.

Temporary upset of system operation.

Partial occupancy conditions.

A Test systems and intersystem performance as per the test procedures. Perform
tests using design conditions whenever possible.

1.

Simulate conditions by imposing an artificial load when it is not practical
to test under design conditions and when written approval for simulated
conditions is received from CxA. Before simulating conditions, calibrate
testing instruments. Set and document simulated conditions and
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methods of simulation. After tests, return settings to normal operating
conditions.

2. Alter setpoints when simulating conditions is not practical and when
written approval is received from CxA.

3. If a test is failed for reason and retesting is required, the concerned
agency (contractor, equipment manufacturer) shall provide the service
on an agreed upon date at no cost to the City of New York.

4. Alter sensor values with a signal generator when design or simulating
conditions and altering set points are not practical. Do not use sensor to
act as signal generator to simulate conditions or override values.

3.8 COST OF RETESTING

A. The cost for the Contractor/ subcontractor to retest a prefunctional or functional
test, if they are responsible for the deficiency, shall be theirs.

B. For a deficiency identified, not related to any prefunctional checklist or start-up
fault, the following shall apply: The CxA will direct the retesting of the
equipment once at no charge to the City of New York for their time.

3.9 EXCLUSIONS

A Responsibility for construction means and methods: The CxA is not responsible
for construction means & methods, job safety or any construction management
functions on the job site.

B. Hands on work by the CxA: The subcontractors shall provide all services
requiring tools or the use of tools to startup, test, adjust or otherwise bring
equipment and systems into a fully operational state. The CxA shall coordinate
and observe these procedures (and may make minor adjustments) but shall not
perform any construction, field or technician services other than verification of
testing, adjusting, balancing and control functions.

xxxxx%  END OF SECTION 019113 *oo**
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SECTION 028013 - GENERAL CONTRACTOR WORK

ALLOWANCE FOR INCIDENTAL ASBESTOS ABATEMENT

1.01 SCOPE FOR ASBESTOS ABATEMENT WORK

A. The "General Conditions" apply to the work of this Section.

B. The Asbestos abatement contractor shall remove asbestos containing materials as
needed to perform the other work of this Contract when discovered during the course
of work. When required, the Asbestos abatement contractor shall replace the ACM
with non-asbestos containing materials. An allowance of $15,000.00 for the
General Contractor is herein established for this incidental work when so ordered
and authorized by the Commissioner.

C. LL WORK SHALL BE DONE IN ACCORDANCE WITH THE APPLICABLE
PROVISIONS OF THE RULES AND REGULATIONS OF THE ASBESTOS
CONTROL PROGRAM AS PROMULGATED BY TITLE 15 CHAPTER I OF
RCNY AND NEW YORK STATE DEPARTMENT OF LABOR INDUSTRIAL
CODE RULE 56 CITED AS 12 NYCRR, PART 56 WHICHEVER IS MORE
STRINGENT AS PER LATEST AMENDMENTS TO THESE LAWS AND AS
MODIFIED HEREIN BY THESE SPECIFICATIONS.

D, ALL DISPOSAL OF ASBESTOS CONTAMINATED MATERIAL SHALL BE
PER LOCAL LAW 7(/85.

E. THE ASBESTOS ABATEMENT CONTRACTOR'S ATTENTION IS DIRECTED
TO THE FACT THAT CERTAIN METHODS OF ASBESTOS ABATEMENT
ARE PROTECTED BY PATENTS. TO DATE, PATENTS HAVE BEEN ISSUED
WITH RESPECT TO "NEGATIVE PRESSURE ENCLOSURE" OR
“NEGATIVE-AIR” OR "REDUCED PRESSURE” AND "GLOVE BAG".

E. THE ASBESTOS ABATEMENT CONTRACTOR SHALL BE SOLELY
RESPONSIBLE FOR AND SHALL HOLD THE DEPARTMENT OF DESIGN
AND CONSTRUCTION AND THE CITY HARMLESS FROM ANY AND ALL
DAMAGES, LOSSES AND EXPENSES RESULTING FROM ANY
INFRINGEMENT BY THE ASBESTOS ABATEMENT CONTRACTOR OF
ANY PATENT, INCLUDING BUT NOT LIMITED TO THE PATENTS
DESCRIBED ABOVE, USED BY THE ASBESTOS ABATEMENT
CONTRACTOR DURING PERFORMANCE OF THIS AGREEMENT.

G. "Asbestos" shall mean any hydrated mineral silicate separable into commercially
usable fibers, including but not limited to chrysotile (serpentine), amosite
(cumingtonite-grunerite), crocidolite (riebeckite), tremolite, anthrophyllite and
actinolite.
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H. Prior to starting, the Asbestos abatement contractor must notify the Commissioner
of the Department of Design and Construction if he/she anticipates any difficulty in
performing the Work as required by these Specifications. The Asbestos abatement
contractor is responsible to prepare and submit all filings, notifications, etc. required
by all City, State and Federal regulatory agencies having jurisdiction.

The Asbestos abatement contractor is responsible for submitting the Asbestos
Project Notification Form (ACP-7 Form) to the Department of Environmental
Protection, Asbestos Control Program, as per Title 15, Chapter I of RCNY and to
the NYSDOL as per Industrial Code Rule 56.

The Asbestos abatement contractor is responsible for preparing, and submitting
Asbestos Variance Application (ACP-9). If a Variance is required, the Asbestos
abatement contractor is responsible to retain a NYSDOL Asbestos Project Designer,
as defined in Title 15, Chapter 1 of the RCNY to prepare and submit the required
variance.

The General contractor is responsible for preparing and submitting an Asbestos
Abatement Permit and/or Work Place Safety Plans (WPSP) that may be required for
the completion of the Contract or incidental work. If such plans are required, the
Asbestos abatement contractor is responsible to retain a NYSDOL Licensed Design
Professional as defined in Title 15, Chapter 1 of the RCNY to prepare and submit
the required plans.

The Asbestos abatement contractor is responsible for the submission of all required
documents to the NYCDEP to acquire the appropriate Asbestos Project Conditional
Closeout (ACP-20) and/or Asbestos Project Completion Forms (ACP-21) on a
timely basis for the completion of the incidental work encountered under this
contract.

The Asbestos abatement contractor will be required to attend an on-site job meeting
with the Construction Project Manager prior to the start of work to examine
conditions and plan the sequence of operations, etc.

The Asbestos abatement contractor shall have a NYSDOL/NYCDEP Asbestos
Supervisor onsite to oversee the work and conduct a final visual inspection as
required by both Title 15, Chapter 1 of the RCNY and NYSDOL Industrial Code
Rule 56.

L. All work shall be done during regular working hours unless the Asbestos abatement
contractor requests authorization to work in other than regular working hours and
such authorization is granted by the Commissioner. (Regular work hours are those
hours during which any given facility, in which work is to be done, is customarily
open and functioning, normally between the hours of 8:00 A.M. and 4:00 P.M.
Monday - Friday.) If such work schedule is authorized by the Commissioner, the
work shall be done at no additional cost to the City.
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J The Commissioner may order that work be done in other than regular working hours
as herein by defined and this order may require the Asbestos abatement contractor
to pay premium or overtime wages to complete the work. If the Commissioner orders
work in other than regular working hours, the Asbestos abatement contractor shall
multiply the unit price for that portion of the work requiring premium wages by 1.50
when computing payment in accordance with Paragraph 1.09. All requests for
premium payment must be supported by certified payroll sheets and field sheets
approved by the Construction Project Manager.

1.02 QUALIFICATIONS OF ASBESTOS ABATEMENT CONTRACTOR

A. Requirements: The asbestos abatement contractor must demonstrate compliance
with the special experience requirements set forth in subparagraphs (1) through (5)
below. The asbestos abatement contractor must, submit documentation
demonstrating compliance with all listed requirements. Such documentation shall
include without limitation, all required licenses, certificates, and documentation.

% The asbestos abatement contractor must, whether an individual, corporation,
partnership, joint venture or other legal entity, must demonstrate for the three
vear period prior to the work, that it has been licensed by the New York State

Department of Labor, as an “Asbestos abatement contracior”.

2. The asbestos abatement contractor must, for the three year period prior to the
work, have been in the business of providing asbestos abatement services as
a routine part of its daily operations.

3. The asbestos abatement contractor proposing to do asbestos abatement work
must be thoroughly experienced in such work and must provide evidence of
having successfully performed and completed in a timely fashion at least five
(5) asbestos abatement projects of similar size and complexity. The
aggregate cost of these projects must be at least $250,000.00 in each of the
three years.

4. For each project submitted to meet the experience requirements set forth
above, the asbestos abatement contractor must submit the following
information for the project; name and location of the project; name title and
telephone number of the owner or the owner’s representative who is familiar
with the asbestos abatement contractor’s work, brief description of the work
completed as a prime or sub-asbestos abatement contractor; amount of
contract or subcontract and the date of completion.

5 The asbestos abatement contractor must demonstrate that it has the financial
resources, supervisory personnel and equipment necessary to carry out the
work and to comply with the required performance schedule, taking into
consideration other business commitments. The asbestos abatement
contractor must submit such documentation as may be required by the

028013-3 QUEENS SUPREME COURT
AUGUST 2013 VERSION CAPIS ID #: E14-0010



GENERAL CONTRACTOR WORK ALLOWANCE FOR INCIDENTAL ASBESTOS ABATEMENT

Department of Design and Construction to demonstrate that it has the
requisite capacity to perform the required services of this contract.

B. Insurance Requirements: The asbestos abatement contractor must provide asbestos
liability insurance in the following amount: 1 million dollars per occurrence, 2
million dollars aggregate (combined single limit). The City of New York shall be
named as an additional insured on such insurance policy.

C. Throughout the specifications, reference is made to codes and standards which
establish qualities and types of workmanship and materials, and which establish
methods for testing and reporting on the pertinent characteristics thereof.

1.03 ASBESTOS ABATEMENT CONTRACTOR RESPONSIBILITIES

The Asbestos abatement contractor will visit the subject location within one (1) working
day of notification to ascertain actual work required. If the project is identified as being
"urgent”, then work shall commence no later than 48 hours from the time of notification. In
this event, the asbestos abatement contractor shall immediately notify when applicable EPA
NESHAPS Coordinator, NYSDOL Asbestos Control Bureau and NYCDEP Asbestos
Control Program of start of the work and file the necessary Asbestos Notifications and any
applicable Variance Applications with the regulatory agencies cited above.

In the event that the project is not classified as "urgent" the Asbestos abatement contractor
shall notify the EPA NESHAPS Coordinator, NYSDOL and NYCDEP by submitting the
requisite asbestos project notification forms, postmarked 10 days before activity begins if
260 linear feet or more and/or 160 square feet or more of asbestos containing material will
be disturbed.

The following information must be included in the notification:

A. Name and address of building City or operator;

B. Project description:
1. Size - square feet, number of linear feet, etc.;
2. Age - date of construction and renovations (if known);
3. Use - i.e., office, school, industrial, etc.
4. Scope - repair, demolition, cleaning, etc.
. Amount of asbestos involved in work and an explanation of techniques used to

determine the amount;

D. Building location/address, including Block and Lot numbers;
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Work schedule including the starting and completion dates;
Abatement methods to be employed;
Procedures for removal of asbestos-containing material;

Name, title and authority of governmental representative sponsoring project.

WORK INCLUDED IN UNIT PRICE

The Asbestos abatement contractor will be paid a basic unit price of $25.00 per square feet
for the removal and disposal of asbestos containing material and replacement of the same with
non-asbestos containing materials.

Unit price shall include all costs necessary to do the work of this Contract, including but not
limited to: labor, materials, equipment, utilities, disposal, insurance, overhead and profit.

AIR MONITORING — ASBESTOS ABATEMENT CONTRACTOR

A.

“Air Sampling" shall mean the process of measuring the fiber content of a known
volume of air collecied during a specilic period of time. The procedure utilized for
asbestos follows the N1OSH Standard Analytical Method 7400 or the provisional
transmission electron microscopy methods developed by the USEPA and/or
National Institute of Standard and Technology which are utilized for lower
detectability and specific fiber identification.

Air monitoring of Asbestos abatement contractor’s personnel will be performed in
conformance with OSHA requirements, (All costs associated with this work are
deemed included in the unit price.).

Qualifications of Testing Laboratory:

The industrial hygiene laboratory shall be a current proficient participant in the
American Industrial Hygiene Association (AIHA) PAT Program. The laboratory
identification number shall be submitted and approved by the City. The laboratory
shall be accredited by the AIHA and New York State Department of Health
Environmental Laboratory Approval Program (ELAP).

Note: Work area air testing and analysis before, during and upon completion of
work (clearance testing) will be performed by a Third Party Air Monitor
under separate Contract with the City.

1.06 THIRD PARTY MONITORING AND LABORATORY

A.

The NYCDDC, at its own expense, will employ the services of an independent Third
Party Air Monitoring Firm and Laboratory. The Third Party Air Monitor will
perform air sampling activities and project monitoring at the Work Site.
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The Laboratory will perform analysis of air samples utilizing Phase Contrast
Microscopy (PCM) and/or Transmission Electron Microscopy (TEM).

The Third Party Air Monitoring Firm and the designated Project Monitor shall have
access to all areas of the asbestos removal project at all times and shall continuously
inspect and monitor the performance of the Asbestos abatement contractor to verify
that said performance complies with this Specification. The Third-Party Air Monitor
shall be on site throughout the entire abatement operation.

The NYCDDC will be responsible for costs incurred with the Third Party Air
Monitoring Firm and laboratory work. Any subsequent additional testing required
due to limits exceeded during initial testing shall be paid for by the Asbestos
abatement contractor.

1.07 PAYMENT REQUEST DOCUMENTATION

A.

The following information shall be included for each payment request:

1. Description of work performed.

2. Linear footage and pipe sizes involved.

3. Square footage for boiler & breaching insulation removed.

4. Square footage of non pipe and boiler areas removed, patched, enclosed,

sealed, or painted.

5. Square footage of encapsulation, sealing, patching, and painting involved.
6. Total cost associated with compliance with the assigned task.
7. Architectural, Electrical, HVAC, Plumbing, etc. work incidental to the

Asbestos Abatement Work.

8. A certified copy (in form 4312-39) to the Comptroller or Financial Officer
of the New York City to the effect that the financial statement is true.

9. A signed copy (in form 6506q-6) of certificate of compliance with non-
discriminatory provisions of the Contract.

10.  Attach a copy of valid workmen compensation insurance.

11. Valid asbestos insurance per occurrence.

12.  General liability insurance when required.

Each payment request shall include a grand total for all work completed that billing
period, the landfill waste manifests and a copy of waste transporter permit. The
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Department of Design and Construction will inspect the work performed, review the
cost and approve or disapprove requests for payment. '

EXPOSURE LOG: With this final payment, the Asbestos abatement contractor shall
submit a listing of the names and social security numbers of all employees actively
engaged in the abatement work of this Contract. This list shall include a summary
showing each part of the abatement work in which the employee was engaged and
the dates thereof.

1.08 QUANTITY CALCULATIONS

In order to determine the square footage involved for the various pipe sizes of pipe insulation
that might be encountered, the following table is to be used.

PIPE INSULATION PIPE SIZE SQUARE FOOTAGE
SIZE O.D. 0D PER LINEAR FOOT
2-172" 12" 0.65
2-3/4" 3/4" iz
3" 1* 0.79
3-1/4" 1-1/4" 0.85
3-1/2" 1-1/2" 0.92
4" 2" 1.05
4-1/2" 2-172" 1.18
el : 1.31
6" 3-1/4" 1.57
7" 3-1/2" 1.83
8" 4" 2.09
L At 2.36
10" 6" 262
12" 8" 3.14
14" 10" 3:67
16" 12" 4.19
18" 147 4.71

1.09 METHOD OF PAYMENT

Payment shall be made in accordance with Items A through R below. Payment shall be
calculated based on the actual quantity of the item performed by the asbestos abatement
contractor, times the unit price specified below. Credits may apply to certain times, as
specified below.

A.

REMOVAL, DISPOSAL AND REPLACEMENT OF ASBESTOS
CONTAINING PIPE INSULATION: Actual linear footage, multiplied by the
square footage factor listed for the respective pipe size in Section 1.08, multiplied
by the unit price in Section 1.04.
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EXAMPLE: 100 lin.ft. of 1/2" pipe and 100 lin.ft. of 6" pipe, including elbows,
tees. Flanges, etc.

100 X 0.65 = 65 sq.ft. 65 x unit price = Payment

100 X 2.62 =262 sq.ft. 262 X unit price = Payment

B. REMOVAL, DISPOSAL AND REPLACEMENT OF BOILER
INSULATION: (all types including Silicate Block and including the
removal/replacement of metal jacketing) Payment shall be made at 1.5 times the unit
price per square foot.

EXAMPLE: Item B. removal and replacement of 1000 S.F. of boiler insulation
(incl. Silicate block)
1000 S.F. X (1.5) X the Unit Price = Payment

C. REMOVAL, DISPOSAL AND REPLACEMENT OF TANK INSULATION:
(all types including removal/replacement of metal jacketing) Payment shall be made
at 1.5 times the unit price per square foot.

i REMOVAL, DISPOSAL AND REPLACEMENT OF BOILER UPTAKE, &
BREACHING INSULATION: (all types including stiffening angles and wire lath)
Payment shall be made at 2.0 times the unit price per square foot.

E. REMOVAL, DISPOSAL AND REPLACEMENT OF DUCT INSULATION:
Payment shall be made at 1.0 times the unit price per square foot.

F. REMOVAL, DISPOSAL AND REPLACEMENT OF SOFT ASBESTOS
CONTAINING MATERIAL: (Including sprayed-on fire proofing and sound
proofing) Payment shall be made at 1.0 times the unit price per square foot of surface
areca. Area of irregular surfaces must be calculated and confirmed with DDC
representative.

G. ACOUSTIC PLASTER REPAIR AND/OR ENCAPSULATION: Payment shall
be made at 0.5 times the unit price per square foot.

H. PATCHING OR REPAIR of items listed in A through F will be paid at 0.33 times
the unit price per square foot.

I REMOVAL, DISPOSAL AND REPLACEMENT OF WATERPROOFING
ASBESTOS CONTAINING MATERIAL: (including friable and non-friable
waterproofing material from interior and exterior walls, floors, foundations,
penetrations, louvers, vents and openings other than windows, doors and skylights)
Payment shall be made at 0.5 times the unit price per square foot.

J. REMOVAL, DISPOSAL AND REPLACEMENT OF ASBESTOS
CONTAINING ELECTRICAL WIRING INSULATION: (including friable and
non-friable wiring insulation) Payment shall be made at 0.33 times the unit price per
square foot.
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E. PAINTING: Payment shall be made at 0.05 times the unit price per square foot.

1 REMOVAL AND DISPOSAL OF ASBESTOS-CONTAINING PLASTER:
from ceilings and walls, including any wire lath and disposal as asbestos containing
waste. Payment shall be made at 0.80 times the unit price per square foot.

M. REMOVAL AND DISPOSAL OF ASBESTOS-CONTAINING FLOOR
TILES, CEILING TILES, TRANSITE PANELS: (including any adhesive, glue,
mastic and/or underlayment) and disposal as asbestos containing waste. Payment
shall be made at 0.40 times the unit price per square foot. If multiple layers are
discovered, each additional layer shall be paid at 0.20 times the unit price per square
foot.

N. ADDITIONAL CLEAN UP/HOUSEKEEPING OF WORK AREA: (excluding
pre-cleaning of work area required by regulations) HEPA vacuuming and wet
cleaning of asbestos contaminated surface. Payment shall be made at 0.20 times the
unit price per square foot. When GLOVE BAG is employed to remove ACM, cost
of HEPA vacuuming and wet cleaning of floor area up to 3 feet on each side of
glove-bag shall be included in unit price and no extra payment will be made.

0. REMOVAL, DISPOSAL OF ASBESTOS-CONTAINING ROOFING
MATERIAL: including mastic, flashing and sealant compound and provide
temporary asbestos-free roof covering consisting of one layer of rolled roofing paper
sealed with asphaltic roofing compound. Payment shall be made at 0.8 times the unit
price per square foot. Credit at a rate of 0.33 times the unit price will be taken for
each square foot of temporary roof covering which the Asbestos abatement
contractor is directed not to install.

Pi PICK-UP AND DISPOSAL OF GROSS DEBRIS: (excluding any waste
generated from abatement under Item A-R) at a rate of $150 per cubic yard for
asbestos contaminated waste and $75 per cubic yard for non-asbestos contaminated
waste. This cost includes all labor and material cost associated with work.

Q. REMOVAL OF ASBESTOS-CONTAINING BRICK, BLOCK, MORTAR,
CEMENT OR CONCRETE: along with all surfacing materials including wire lath
and/or other supporting structures and disposal as ACM waste. Payment shall be
made at a rate of $25.00 per cubic foot of material removed.

R. REMOVAL AND DISPOSAL OF ASBESTOS CONTAINING
WINDOW/DOOR CAULKING: including friable and non-friable caulking,
weather-stripping, glazing, sealants or other waterproofing materials applied to
windows, doors, skylights, etc. Payment shall be made at the rate of $400.00 per
opening regardless of size or configuration. This cost includes labor, consumable
materials, set-up/breakdown, removal and disposal, as required.
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Note 1: CREDIT: For items listed in A through F, a credit at a rate of 0.33 times the unit
price, times the respective multiplier (for each item) will be taken for each square foot of
insulation which the asbestos abatement contractor is not directed to reapply.

Note 2: MINIMUM PAYMENT: The minimum payment per call at any individual job sites
or various job sites during the same day will be eight hundred dollars ($800.00).

Note 3: All payments shall be made as described in paragraph 1.09 herein.

Note 4: WORKING HIGHER THAN 12 FEET ABOVE FLOOR LEVEL OR WORK
REQUIRING COMPLEX SCAFFOLDING OR CONSTRUCTION WORK
PLATFORMS: Provisions are made in this Contract to compensate the Asbestos abatement
contractor for work performed in locations that are difficult to access due to work at
elevations that are significantly higher than the normal work level. The unit price for these
items will be paid at 1.20 times the unit price described in Paragraphs 1.09, A through R for
those portions of the work that are more than twelve (12) feet above the grade for that would
be judged as the normal working level.

GUARANTEE

A. Work performed in compliance with each task shall be guaranteed for a period of
one year from the date the completed work is accepted by the Department of Design
and Construction.

B. The Commissioner of The Department of Design and Construction will notify the
Asbestos abatement contractor in writing regarding defects in work under the
guarantee.

OCCUPANCY OF SITE NOT EXCLUSIVE

Attention is specifically drawn to the fact that contractors, performing the work of other
Contracts, may be brought upon any of the work sites of this Contract. Therefore, the
Asbestos abatement contractor shall not have exclusive rights to any site of his work and
shall fully cooperate and coordinate his work with the work of other contractors who may
be brought upon any site of the work of this Contract. This paragraph applies to those areas
outside the regulated Work Area as defined by Title 15, Chapter I of RCNY.

SUBMITTALS

A. Pre-Construction Submittals:

I; Attend a pre-construction meeting scheduled by the City of New York
Department of Design and Construction. This meeting shall also be attended
by a designated representative of the City of New York third party air
monitoring firm, facility manager and the Construction Project Manager. At
this meeting, the Asbestos abatement contractor shall present three copies of
the following items:
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AUGUST 2013 VERSION

Asbestos abatement contractor’s scope of work, work plan and
schedule.

Asbestos project notifications, approved variances and plans to
Government Agencies.

Copies of Permits, clearance and licenses if required.

Schedules: the Asbestos abatement contractor shall provide to the
Construction Project Manager a copy of the following schedules for
approval. Once approved, schedules shall be maintained and updated
as received. Asbestos abatement contractor shall post a copy of all
schedules at the site:

(I) A construction schedule stating critical dates of the project
including, but not limited to, mobilization, Work Area
preparation, demolition, gross removal, fine cleaning,
encapsulation, inspections, clearance monitoring, and phase of
refinishing and final inspections. The schedule shall be updated
biweekly, at a minimum.

(2) A schedule of staffing stating number of workers per shift per
activity, name and number of supervisor(s) per shift, shifts per
day, and total days to be worked.

(3)  Submit all changes in schedule or staffing to the Construction
Project Manager prior to implementation.

Written description of emergency procedures to be followed in case of
injury or fire. This section must include evacuation procedures, source
of medical assistance (name and telephone number to nearest hospital)
and procedures to be used for access by medical personnel (examples:
first aid squad and physician). NOTE: Necessary Emergency
Procedures Shall Take Priority Over All Other Requirements of These
Specifications.

Material Safety Data Sheets (MSDS) for encapsulants, sealants,
firestopping foam, cleaners/disinfectants, spray adhesive and any and
all potentially hazardous materials that may be employed on the
project. No work involving the aforementioned will be allowed to
proceed until MSDS are reviewed.

Worker Training and Medical Surveillance: The Asbestos abatement
contractor shall submit a list of the persons who will be employed by
him /her to perform the removal work. Present evidence that workers
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have received proper training required by the regulations and the
medical examinations required by OSHA 29 CFR 1926.1101.

h. Logs: Specimen copies of daily progress log, visitor's log, and disposal
log.

(1)  The Asbestos abatement contractor shall provide a permanently
bound log book of minimum 8-1/2” x 117 size at the entrance to
the Worker and Waste Decontamination enclosure system as
hereinafter specified. Log book shall contain on title page the
project name, name, address and phone number of the Asbestos
abatement contractor; name, address and phone number of
Asbestos abatement contractor and City’s third party air
monitoring firm; emergency numbers including, but not limited
to local Fire/Rescue Department. Log book shall contain a list
of personnel approved for entry into the Work Area.

(2) All entries into the log shall be made in non-washable,
permanent ink and such pen shall be strung to or otherwise
attached to the log to prevent removal from the log-in area.
Under no circumstances shall pencil entries be permitted. Any
significant events occurring during the abatement project shall
be entered into the log. Upon completion of the job, the
Asbestos abatement contractor shall submit the logbook
containing a day-to-day record of personnel log entries
countersigned by the Construction Project Manager every day.

i. Worker's Acknowledgments: Submit statements signed by each
employee that the employee has received training in the proper
handling of ACM, understands the health implications and risks
involved; and understands the use and limitations of the respiratory
equipment to be used.

B.  During Construction Submittals:

1.

AUGUST 2013 VERSION

Security and safety logs showing names of person entering workspace, date
and time of entry and exit, record of any accident, emergency evacuation, and
any other safety and/or health incident.

Progress logs showing the number of workers, supervisors, hours of work and
tasks completed shall be submitted daily to the Construction Project Manager.

Floor plans indicating Asbestos abatement contractor's current work progress
shall be submitted for review by the Construction Project Manager.

All Asbestos abatement contractors’ air monitoring and inspection results.
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C.  Project Closeout Submittals:
Upon completion of the project and as a condition of acceptance, the Asbestos
abatement contractor shall present two copies of the following items, bound and

indexed:

1. Lien Waivers from Asbestos abatement contractor, Sub-Asbestos abatement
contractors and Suppliers,

2. Daily OSHA air monitoring results,

3. All Waste Manifests (Asbestos and Construction Debris), seals and disposal
logs,

4. Field Sign-In/Sign-Out Logs for every shift,
5 Copies of ail Building Department Forms and Permits,
6. A Letter of Compliance stating that all the work on this project was performed

in accordance with the Specifications and all applicable Federal, State and
Local regulations,

T All Warranties as stated in the Specifications,
a. Fully executed disposal certificates and transportation manifest.
8. Project Record: The Asbestos abatement contractor shall maintain a project

record for all small and large asbestos projects. During the project, the project
record shall be kept on site at all times. Upon completion of the project, the
project record shall be maintained by the building owner. The project record
shall be submitted to DDC as part of the close out documents. The project
record shall consist of:

a. Copies of licenses of all asbestos abatement contractors involved in the
project;

b. Copies of NYCDEP and NYSDOL supervisor and handler certificates
for all workers engaged in the project;

& Copies of all project notifications and reports filed with NYCDEP,
NYSDOL and USEPA for the project, with any amendments or
variances;

d. Copies of all asbestos abatement permits, including associated
approved plans and work place safety plan;
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e. A copy of the air sampling log and all air sampling results;

f. A copy of the abatement asbestos abatement contractor’s daily log
book;

g. Copies of all asbestos waste manifests;

h. A copy of all Project Monitor’s Reports (ACP-15).

i A copy of each ATR-1 Form completed for the asbestos project (if
required).

J- A copy of each Asbestos Project Conditional Closeout Report (ACP-
20) if required.

k. A copy of the Asbestos Project Completion Form (ACP-21).

1.13 PROTECTION OF FURNITURE AND EQUIPMENT

Cover all furniture and equipment that cannot be removed from Work Areas. Movable
furniture and equipment will be removed from Work Areas by the Asbestos abatement
contractor prior to start of work. At the conclusion of the work (after final air testing), the
Asbestos abatement contractor will remove all plastic covering on walls, floors, furniture,
equipment and reinstall furniture and equipment. He shall remove and store all sheaths,
curtains and drapes, and reinstall same following final clean up.

1.14 UTILITIES
A. General:

All temporary facilities shall be subject to the approval of the Commissioner. Prior
to starting work at any site, locations and/or sketches (if required) of temporary
facilities must be submitted to the Construction Project Manager for the required
approval.

B. Water:

The Department of Design and Construction will furnish all water needed for
construction, at no cost to the Asbestos abatement contractor in buildings under their
jurisdiction. However, it is the responsibility of the Asbestos abatement contractor
to ensure that hot water is provided for showering in the decontamination unit. The
Asbestos abatement contractor shall furnish, install and maintain any needed
equipment to meet these requirements at his own expense.

028013-14 QUEENS SUPREME COURT
AUGUST 2013 VERSION CAPIS ID #: E14-0010



GENERAL CONTRACTOR WORK ALLOWANCE FOR INCIDENTAL ASBESTOS ABATEMENT

L Electricity:

The Department of Design and Construction will furnish all electricity needed for
construction, at no cost to the Asbestos abatement contractor in a building, under
their jurisdiction. The Asbestos abatement contractor is responsible for routing the
electric power to the abatement Work Area.

All temporary lighting and temporary electrical service for Work Area shall be in
weatherproof enclosures and be ground fault protected.

D. In leased spaces, arrangements for water supplies and electricity must be made with
the landlord. However, all such arrangements must be made through and are subject
to approval of the Department of Design and Construction. Utilities will be provided
at no cost to the Asbestos abatement contractor. However. it is the Asbestos
abatement contractor’s (or the General contractor’s) responsibility to furnish and
install a suitable distribution system to the Work Area. This system will be provided
at no cost to the City.

1.15 FEES
The Asbestos abatement contractor shall be responsible for any and all fees or charges
imposed by Local, State or Federal Law, Rule and Regulation applicable to the work specified

herein, including fees or charges which may be imposed subsequent to the date of the Bid
opening.

END OF SECTION
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SECTION 028013 — GENERAL CONTRACTOR WORK

ALLOWANCE FOR INCIDENTAL ASBESTOS ABATEMENT

1.01 SCOPE FOR ASBESTOS ABATEMENT WORK

A. The "General Conditions" apply to the work of this Section.

B. The Asbestos abatement contractor shall remove asbestos containing materials as
needed to perform the other work of this Contract when discovered during the course
of work. When required, the Asbestos abatement contractor shall replace the ACM
with non-asbestos containing materials. An allowance of $15,000.00 for the
General Contractor is herein established for this incidental work when so ordered
and authorized by the Commissioner.

C. ALL WORK SHALL BE DONE IN ACCORDANCE WITH THE APPLICABLE
PROVISIONS OF THE RULES AND REGULATIONS OF THE ASBESTOS
CONTROL PROGRAM AS PROMULGATED BY TITLE 15 CHAPTER [ OF

RCNY AND NEW YORK STATE DEPARTMEN1 LABOR INDUSTRIAL

CODE RULE 356 L”LD AS 12 NYCRR, PART D() WHILHI:VI:R IS MORE

STRINGENT AS PER LATEST AMENDMENTS TO THESE LAWS AND AS

MODIFIED HEREIN BY THESE SPECIFICATIONS.

D. ALL DISPOSAL OF ASBESTOS CONTAMINATED MATERIAL SHALL BE
PER LOCAL LAW 70/85.

E. THE ASBESTOS ABATEMENT CONTRACTOR'S ATTENTION IS DIRECTED
TO THE FACT THAT CERTAIN METHODS OF ASBESTOS ABATEMENT
ARE PROTECTED BY PATENTS. TO DATE, PATENTS HAVE BEEN ISSUED
WITH RESPECT TO "NEGATIVE PRESSURE ENCLOSURE" OR
“NEGATIVE-AIR” OR "REDUCED PRESSURE™ AND "GLOVE BAG".

F. THE ASBESTOS ABATEMENT CONTRACTOR SHALL BE SOLELY
RESPONSIBLE FOR AND SHALL HOLD THE DEPARTMENT OF DESIGN
AND CONSTRUCTION AND THE CITY HARMLESS FROM ANY AND ALL
DAMAGES, LOSSES AND EXPENSES RESULTING FROM ANY
INFRINGEMENT BY THE ASBESTOS ABATEMENT CONTRACTOR OF
ANY PATENT, INCLUDING BUT NOT LIMITED TO THE PATENTS
DESCRIBED ABOVE. USED BY THE ASBESTOS ABATEMENT
CONTRACTOR DURING PERFORMANCE OF THIS AGREEMENT.

G. "Asbestos” shall mean any hydrated mineral silicate separable into commercially
usable fibers, including but not limited to chrysotile (serpentine), amosite
(cumingtonite-grunerite). crocidolite (riebeckite), tremolite, anthrophyllite and
actinolite.
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H. Prior to starting, the Asbestos abatement contractor must notify the Commissioner
of the Department of Design and Construction if he/she anticipates any difficulty in
performing the Work as required by these Specifications. The Asbestos abatement
contractor is responsible to prepare and submit all filings, notifications, etc. required
by all City, State and Federal regulatory agencies having jurisdiction.

The Asbestos abatement contractor is responsible for submitting the Asbestos
Project Notification Form (ACP-7 Form) to the Department of Environmental
Protection, Asbestos Control Program, as per Title 15, Chapter | of RCNY and to
the NYSDOL as per Industrial Code Rule 56.

The Asbestos abatement contractor is responsible for preparing, and submitting
Asbestos Variance Application (ACP-9). If a Variance is required, the Asbestos
abatement contractor is responsible to retain a NYSDOL Asbestos Project Designer,
as defined in Title 15, Chapter 1 of the RCNY to prepare and submit the required
variance.

The General contractor is responsible for preparing and submitting an Asbestos
Abatement Permit and/or Work Place Safety Plans (WPSP) that may be required for
the completion of the Contract or incidental work. If such plans are required, the
Asbestos abatement contractor is responsible to retain a NYSDOL Licensed Design
Professional as defined in Title 15. Chapter | of the RCNY to prepare and submit
the required plans.

The Asbestos abatement contractor is responsible for the submission of all required
documents to the NYCDEP to acquire the appropriate Asbestos Project Conditional
Closeout (ACP-20) and/or Asbestos Project Completion Forms (ACP-21) on a
timely basis for the completion of the incidental work encountered under this
contract.

The Asbestos abatement contractor will be required to attend an on-site job meeting
with the Construction Project Manager prior to the start of work to examine
conditions and plan the sequence of operations, etc.

The Asbestos abatement contractor shall have a NYSDOL/NYCDEP Asbestos
Supervisor onsite to oversee the work and conduct a final visual inspection as
required by both Title 15, Chapter | of the RCNY and NYSDOL Industrial Code
Rule 56.

I. All work shall be done during regular working hours unless the Asbestos abatement
contractor requests authorization to work in other than regular working hours and
such authorization is granted by the Commissioner. (Regular work hours are those
hours during which any given facility, in which work is to be done, is customarily
open and functioning, normally between the hours of 8:00 A.M. and 4:00 P.M.
Monday - Friday.) If such work schedule is authorized by the Commissioner, the
work shall be done at no additional cost to the City.
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I The Commissioner may order that work be done in other than regular working hours
as herein by defined and this order may require the Asbestos abatement contractor
to pay premium or overtime wages to complete the work. If the Commissioner orders
work in other than regular working hours. the Asbestos abatement contractor shall
multiply the unit price for that portion of the work requiring premium wages by 1.50
when computing payment in accordance with Paragraph 1.09. All requests for
premium payment must be supported by certified payroll sheets and field sheets
approved by the Construction Project Manager.

1.02 QUALIFICATIONS OF ASBESTOS ABATEMENT CONTRACTOR

A. Requirements: The asbestos abatement contractor must demonstrate compliance
with the special experience requirements set forth in subparagraphs (1) through (5)
below. The asbestos abatement contractor must, submit documentation

demonstrating compliance with all listed requirements. Such documentation shall
include without limitation, all required licenses, certificates, and documentation.

1= The asbestos abatement contractor must, whether an individual, corporation,
partnership, joint venture or other legal entity. must demonstrate for the three
year period prior to the work, that it has been licensed by the New York State

Department of Labor, as an “*Asbestos abatement contractor”.

2, The asbestos abatement contractor must, for the three year period prior to the
work, have been in the business of providing asbestos abatement services as
a routine part of its daily operations.

The asbestos abatement contractor proposing to do asbestos abatement work
must be thoroughly experienced in such work and must provide evidence of
having successfully performed and completed in a timely fashion at least five
(5) asbestos abatement projects of similar size and complexity. The
aggregate cost of these projects must be at least $250,000.00 in each of the
three years.

(OS]

4, For each project submitted to meet the experience requirements set forth
above, the asbestos abatement contractor must submit the following
information for the project: name and location of the project; name title and
telephone number of the owner or the owner’s representative who is familiar
with the asbestos abatement contractor’s work, brief description of the work
completed as a prime or sub-asbestos abatement contractor; amount of
contract or subcontract and the date of completion.

5 The asbestos abatement contractor must demonstrate that it has the financial
resources, supervisory personnel and equipment necessary to carry out the
work and to comply with the required performance schedule, taking into
consideration other business commitments. The asbestos abatement
contractor must submit such documentation as may be required by the
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Department of Design and Construction to demonstrate that it has the
requisite capacity to perform the required services of this contract.

B. Insurance Requirements: The asbestos abatement contractor must provide asbestos
liability insurance in the following amount: 1 million dollars per occurrence, 2
million dollars aggregate (combined single limit). The City of New York shall be
named as an additional insured on such insurance policy.

C. Throughout the specifications, reference is made to codes and standards which
establish qualities and types of workmanship and materials, and which establish
methods for testing and reporting on the pertinent characteristics thereof.

1.03 ASBESTOS ABATEMENT CONTRACTOR RESPONSIBILITIES

The Asbestos abatement contractor will visit the subject location within one (1) working
day of notification to ascertain actual work required. If the project is identified as being
"urgent”, then work shall commence no later than 48 hours from the time of notification. In
this event, the asbestos abatement contractor shall immediately notify when applicable EPA
NESHAPS Coordinator. NYSDOL Asbestos Control Bureau and NYCDEP Asbestos
Control Program of start of the work and file the necessary Asbestos Notifications and any
applicable Variance Applications with the regulatory agencies cited above.

In the event that the project is not classified as "urgent" the Asbestos abatement contractor
shall notify the EPA NESHAPS Coordinator, NYSDOL and NYCDEP by submitting the
requisite asbestos project notification forms, postmarked 10 days before activity begins if
260 linear feet or more and/or 160 square feet or more of asbestos containing material will
be disturbed.

The following information must be included in the notification:

A. Name and address of building City or operator;

B. Project description:
1. Size - square feet, number of linear feet, etc.;
2, Age - date of construction and renovations (if known);
3. Use - i.e.. office, school, industrial, etc.
4. Scope - repair, demolition, cleaning, etc.
(53 Amount of asbestos involved in work and an explanation of techniques used to

determine the amount;

D. Building location/address. including Block and Lot numbers;
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Work schedule including the starting and completion dates;
Abatement methods to be employed;
Procedures for removal of asbestos-containing material;

Name, title and authority of governmental representative sponsoring project.

1.04 WORK INCLUDED IN UNIT PRICE

The Asbestos abatement contractor will be paid a basic unit price of $25.00 per square feet
for the removal and disposal of asbestos containing material and replacement of the same with
non-asbestos containing materials.

Unit price shall include all costs necessary to do the work of this Contract, including but not
limited to: labor, materials, equipment, utilities, disposal. insurance, overhead and profit.

1.05  AIR MONITORING - ASBESTOS ABATEMENT CONTRACTOR

A.

“Air Sampling" shall mean the process of measuring the fiher content of a known
volume of air collected during a specitic period of time. The procedure utilized for
asbestos follows the N1OSH Standard Analytical Method 7400 or the provisional
transmission electron microscopy methods developed by the USEPA and/or
National Institute of Standard and Technology which are utilized for lower
detectability and specific fiber identification.

Air monitoring of Asbestos abatement contractor’s personnel will be performed in
conformance with OSHA requircments, (All costs associated with this work are
deemed included in the unit price.).

Qualifications of Testing Laboratory:

The industrial hygiene laboratory shall be a current proficient participant in the
American Industrial Hygiene Association (AIHA) PAT Program. The laboratory
identification number shall be submitted and approved by the City. The laboratory
shall be accredited by the ATHA and New York State Department of Health
Environmental Laboratory Approval Program (ELAP).

Note:  Work area air testing and analysis before, during and upon completion of
work (clearance testing) will be performed by a Third Party Air Monitor
under separate Contract with the City.

1.06 THIRD PARTY MONITORING AND LABORATORY

A.

The NYCDDC. at its own expense, will employ the services of an independent Third
Party Air Monitoring Firm and Laboratory. The Third Party Air Monitor will
perform air sampling activities and project monitoring at the Work Site.
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B. The Laboratory will perform analysis of air samples utilizing Phase Contrast
Microscopy (PCM) and/or Transmission Electron Microscopy (TEM).

C. The Third Party Air Monitoring Firm and the designated Project Monitor shall have
access to all areas of the asbestos removal project at all times and shall continuously
inspect and monitor the performance of the Asbestos abatement contractor to verify
that said performance complies with this Specification. The Third-Party Air Monitor
shall be on site throughout the entire abatement operation.

D. The NYCDDC will be responsible for costs incurred with the Third Party Air
Monitoring Firm and laboratory work. Any subsequent additional testing required
due to limits exceeded during initial testing shall be paid for by the Asbestos
abatement contractor.

1.07 PAYMENT REQUEST DOCUMENTATION

A.  The following information shall be included for each payment request:

1. Description of work performed.

Z. Linear footage and pipe sizes involved.
3. Square footage for boiler & breaching insulation removed.
4. Square footage of non pipe and boiler areas removed, patched, enclosed,

sealed, or painted.

5. Square footage of encapsulation, sealing, patching, and painting involved.
6. Total cost associated with compliance with the assigned task.
7 Architectural, Electrical, HVAC, Plumbing. etc. work incidental to the

Asbestos Abatement Work.

8. A certified copy (in form 4312-39) to the Comptroller or Financial Officer
of the New York City to the effect that the financial statement is true.

9. A signed copy (in form 6506q-6) of certificate of compliance with non-
discriminatory provisions of the Contract.

10. Attach a copy of valid workmen compensation insurance.
11. Valid asbestos insurance per occurrence.
12. General liability insurance when required.
B. Each payment request shall include a grand total for all work completed that billing

period. the landfill waste manifests and a copy of waste transporter permit. The
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Department of Design and Construction will inspect the work performed. review the
cost and approve or disapprove requests for payment.

EXPOSURE LOG: With this final payment, the Asbestos abatement contractor shall
submit a listing of the names and social security numbers of all employees actively
engaged in the abatement work of this Contract. This list shall include a summary
showing each part of the abatement work in which the employee was engaged and
the dates thereof.

1.08 QUANTITY CALCULATIONS

In order to determine the square footage involved for the various pipe sizes of pipe insulation
that might be encountered, the following table is to be used.

PIPE INSULATION PIPE SIZE SQUARE FOOTAGE
SIZE 0.D. 0.D. PER LINEAR FOOT
2.1/2" 1/2" 0.65
2-3/4" 3/4" 0.72
5 e 0.79
3=tid" 1=1/4" 0.85
3<1/2" I=1/2" 0.92
4" 3 1.05
4-1/2" P=1/2" 1.18
5 g 1.31
6" 3-1/4" 1.57
7 g-i2" 1.83
g 4 2.09
9" 5" 2.36
10" 6" 2.62
12" g" 3.14
14" 10" 3.67
16" 12" 4.19
18" 14 4.71

1.09 METHOD OF PAYMENT

Payment shall be made in accordance with Items A through R below. Payment shall be
calculated based on the actual quantity of the item performed by the asbestos abatement
contractor, times the unit price specified below. Credits may apply to certain times, as
specified below.

A.

REMOVAL, DISPOSAL AND REPLACEMENT OF ASBESTOS
CONTAINING PIPE INSULATION: Actual linear footage, multiplied by the
square footage factor listed for the respective pipe size in Section 1.08, multiplied
by the unit price in Section 1.04.
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EXAMPLE: 100 lin.ft. of 1/2" pipe and 100 lin.ft. of 6" pipe. including elbows.
tees. Flanges. etc.

100 X 0.65 = 65 sq.1t. 65 x unit price = Payment

100 X 2.62 =262 sq.ft. 262 x unit price = Payment

B. REMOVAL, DISPOSAL AND REPLACEMENT OF BOILER
INSULATION: (all types including Silicate Block and including the
removal/replacement of metal jacketing) Payment shall be made at 1.5 times the unit
price per square foot.

EXAMPLE: Item B. removal and replacement of 1000 S.F. of boiler insulation
(incl. Silicate block)
1000 S.F. X (1.5) X the Unit Price = Payment

C. REMOVAL, DISPOSAL AND REPLACEMENT OF TANK INSULATION:
(all types including removal/replacement of metal jacketing) Payment shall be made
at 1.5 times the unit price per square foot.

D. REMOVAL, DISPOSAL AND REPLACEMENT OF BOILER UPTAKE, &
BREACHING INSULATION: (all types including stiffening angles and wire lath)
Payment shall be made at 2.0 times the unit price per square foot.

m

REMOVAL, DISPOSAL AND REPLACEMENT OF DUCT INSULATION:
Payment shall be made at 1.0 times the unit price per square foot.

F. REMOVAL, DISPOSAL AND REPLACEMENT OF SOFT ASBESTOS
CONTAINING MATERIAL: (Including sprayed-on fire proofing and sound
proofing) Payment shall be made at 1.0 times the unit price per square foot of surface
area. Area of irregular surfaces must be calculated and confirmed with DDC
representative.

G. ACOUSTIC PLASTER REPAIR AND/OR ENCAPSULATION: Payment shall
be made at 0.5 times the unit price per square foot.

H. PATCHING OR REPAIR of items listed in A through F will be paid at 0.33 times
the unit price per square foot.

l. REMOVAL, DISPOSAL AND REPLACEMENT OF WATERPROOFING
ASBESTOS CONTAINING MATERIAL: (including friable and non-friable
waterproofing material from interior and exterior walls, floors, foundations,
penetrations, louvers. vents and openings other than windows, doors and skylights)
Payment shall be made at 0.5 times the unit price per square foot.

J. REMOVAL, DISPOSAL AND REPLACEMENT OF ASBESTOS
CONTAINING ELECTRICAL WIRING INSULATION: (including friable and
non-friable wiring insulation) Payment shall be made at 0.33 times the unit price per
square foot.
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K. PAINTING: Payment shall be made at 0.05 times the unit price per square foot.

Ly, REMOVAL AND DISPOSAL OF ASBESTOS-CONTAINING PLASTER:
from ceilings and walls. including any wire lath and disposal as asbestos containing
waste. Payment shall be made at 0.80 times the unit price per square foot.

M. REMOVAL AND DISPOSAL OF ASBESTOS-CONTAINING FLOOR
TILES, CEILING TILES, TRANSITE PANELS: (including any adhesive, glue,
mastic and/or underlayment) and disposal as asbestos containing waste. Payment
shall be made at 0.40 times the unit price per square foot. If multiple layers are
discovered, each additional layer shall be paid at 0.20 times the unit price per square
foot.

N. ADDITIONAL CLEAN UP/HOUSEKEEPING OF WORK AREA: (excluding
pre-cleaning of work area required by regulations) HEPA vacuuming and wet
cleaning of asbestos contaminated surface. Payment shall be made at 0.20 times the
unit price per square foot. When GLOVE BAG is employed to remove ACM, cost
of HEPA vacuuming and wet cleaning of floor area up to 3 feet on each side of
glove-bag shall be included in unit price and no extra payment will be made.

o REMOVAL, DISPOSAL OF ASBESTOS-CONTAINING ROOFING
MATERIAL: including mastic, flashing and sealant compound and provide
lemporary asbestos-free roof covering consisting of one layer of rolled roofing paper
sealed with asphaltic roofing compound. Payment shall be made at 0.8 times the unit
price per square foot. Credit at a rate of 0.33 times the unit price will be taken for
each square foot of temporary roof covering which the Asbestos abatement
contractor is directed not to install.

P PICK-UP AND DISPOSAL OF GROSS DEBRIS: (excluding any waste
generated from abatement under Item A-R) at a rate of $150 per cubic vard for
asbestos contaminated waste and $75 per cubic vard for non-asbestos contaminated
waste. This cost includes all labor and material cost associated with work.

). REMOVAL OF ASBESTOS-CONTAINING BRICK, BLOCK, MORTAR,
CEMENT OR CONCRETE: along with all surfacing materials including wire lath
and/or other supporting structures and disposal as ACM waste. Payment shall be
made at a rate of $25.00 per cubic foot of material removed.

R. REMOVAL AND DISPOSAL OF ASBESTOS CONTAINING
WINDOW/DOOR CAULKING: including friable and non-friable caulking,
weather-stripping. glazing, sealants or other waterproofing materials applied to
windows. doors, skylights, etc. Payment shall be made at the rate of $400.00 per
opening regardless of size or configuration. This cost includes labor. consumable
materials. set-up/breakdown, removal and disposal, as required.
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Note 1: CREDIT: For items listed in A through F, a credit at a rate of 0.33 times the unit
price, times the respective multiplier (for each item) will be taken for each square foot of
insulation which the asbestos abatement contractor is not directed to reapply.

Note 2: MINIMUM PAYMENT: The minimum payment per call at any individual job sites
or various job sites during the same day will be eight hundred dollars ($800.00).

Note 3: All payments shall be made as described in paragraph 1.09 herein.

Note 4: WORKING HIGHER THAN 12 FEET ABOVE FLOOR LEVEL OR WORK
REQUIRING COMPLEX SCAFFOLDING OR CONSTRUCTION  WORK
PLATFORMS: Provisions are made in this Contract to compensate the Asbestos abatement
contractor for work performed in locations that are difficult to access due to work at
clevations that are significantly higher than the normal work level. The unit price for these
items will be paid at 1.20 times the unit price described in Paragraphs 1.09, A through R for
those portions of the work that are more than twelve (12) feet above the grade for that would
be judged as the normal working level.

1.10 GUARANTEE

A. Work performed in compliance with each task shall be guaranteed for a period of
one year from the date the completed work is accepted by the Department of Design
and Construction.

B. The Commissioner of The Department of Design and Construction will notify the
Asbestos abatement contractor in writing regarding defects in work under the
guarantee.

1.11 OCCUPANCY OF SITE NOT EXCLUSIVE

Attention is specifically drawn to the fact that contractors, performing the work of other
Contracts, may be brought upon any of the work sites of this Contract. Therefore. the
Asbestos abatement contractor shall not have exclusive rights to any site of his work and
shall fully cooperate and coordinate his work with the work of other contractors who may
be brought upon any site of the work of this Contract. This paragraph applies to those areas
outside the regulated Work Area as defined by Title 15, Chapter I of RCNY.

1.12  SUBMITTALS

A. Pre-Construction Submittals:

1. Attend a pre-construction meeting scheduled by the City of New York
Department of Design and Construction. This meeting shall also be attended
by a designated representative of the City of New York third party air
monitoring firm, facility manager and the Construction Project Manager. At
this meeting. the Asbestos abatement contractor shall present three copies of
the following items:
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Asbestos abatement contractor’s scope of work, work plan and
schedule.

Asbestos project notifications, approved variances and plans to
Government Agencies.

Copies of Permits, clearance and licenses if required.

Schedules: the Asbestos abatement contractor shall provide to the
Construction Project Manager a copy of the following schedules for
approval. Once approved, schedules shall be maintained and updated
as received. Asbestos abatement contractor shall post a copy of all
schedules at the site:

(1) A construction schedule stating critical dates of the project
including, but not limited to, mobilization, Work Area
preparation, demolition, gross removal, fine cleaning,
encapsulation, inspections, clearance monitoring, and phase of
refinishing and final inspections. The schedule shall he updated
biweekly, at a minimum.

(2) A schedule of staffing stating number of workers per shift per
activity, name and number of supervisor(s) per shift, shifts per
day. and total days to be worked.

(3)  Submit all changes in schedule or staffing to the Construction
Project Manager prior to implementation.

Written description of emergency procedures to be followed in case of
injury or fire. This section must include evacuation procedures, source
of medical assistance (name and telephone number to nearest hospital)
and procedures to be used for access by medical personnel (examples:
first aid squad and physician). NOTE: Necessary Emergency
Procedures Shall Take Priority Over All Other Requirements of These
Specifications.

Material Safety Data Sheets (MSDS) for encapsulants, sealants,
firestopping foam, cleaners/disinfectants, spray adhesive and any and
all potentially hazardous materials that may be employed on the
project. No work involving the aforementioned will be allowed to
proceed until MSDS are reviewed.

Worker Training and Medical Surveillance: The Asbestos abatement
contractor shall submit a list of the persons who will be employed by
him /her to perform the removal work. Present evidence that workers
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have received proper training required by the regulations and the
medical examinations required by OSHA 29 CFR 1926.1101.

Logs: Specimen copies of daily progress log, visitor's log, and disposal

log.

(H

(2)

The Asbestos abatement contractor shall provide a permanently
bound log book of minimum 8-1/2" x 11" size at the entrance to
the Worker and Waste Decontamination enclosure system as
hereinafter specified. Log book shall contain on title page the
project name, name, address and phone number of the Asbestos
abatement contractor; name, address and phone number of
Asbestos abatement contractor and City’s third party air
monitoring firm; emergency numbers including, but not limited
to local Fire/Rescue Department. Log book shall contain a list
of personnel approved for entry into the Work Arca.

All entries into the log shall be made in non-washable,
permanent ink and such pen shall be strung to or otherwise
attached to the log to prevent removal from the log-in area.
Under no circumstances shall pencil entries be permitted. Any
significant events occurring during the abatement project shall
be entered into the log. Upon completion of the job, the
Asbestos abatement contractor shall submit the logbook
containing a day-to-day record of personnel log entries
countersigned by the Construction Project Manager every day.

Worker's Acknowledgments: Submit statements signed by each
employee that the employee has received training in the proper
handling of ACM, understands the health implications and risks
involved; and understands the use and limitations of the respiratory
equipment to be used.

B. During Construction Submittals:

(8]

AUGUST 2013 VERSION

Security and safety logs showing names of person entering workspace, date
and time of entry and exit, record of any accident, emergency evacuation, and
any other safety and/or health incident.

Progress logs showing the number of workers, supervisors, hours of work and
tasks completed shall be submitted daily to the Construction Project Manager.

Floor plans indicating Asbestos abatement contractor's current work progress
shall be submitted for review by the Construction Project Manager.

All Asbestos abatement contractors’ air monitoring and inspection results.
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. Project Closeout Submittals:

Upon

completion of the project and as a condition of acceptance, the Asbestos

abatement contractor shall present two copies of the following items, bound and
indexed:

(3]

Ll

AUGUST 2013 VERSION

Lien Waivers from Asbestos abatement contractor, Sub-Asbestos abatement
contractors and Suppliers,

Daily OSHA air monitoring results,

All Waste Manifests (Asbestos and Construction Debris), seals and disposal
logs,

Field Sign-In/Sign-Out Logs for every shift,
Copies of all Building Department Forms and Permits,

A Letter ol Comphiance stating that all the work on this project was performed
in accordance with the Specifications and all applicable Federal, State and
Local regulations,

All Warranties as stated in the Specifications,
a. Fully executed disposal certificates and transportation manifest.

Project Record: The Asbestos abatement contractor shall maintain a project
record for all small and large asbestos projects. During the project, the project
record shall be kept on site at all times. Upon completion of the project, the
project record shall be maintained by the building owner. The project record
shall be submitted to DDC as part of the close out documents. The project
record shall consist of:

a. Copies of licenses of all asbestos abatement contractors involved in the
project:

b. Copies of NYCDEP and NYSDOL supervisor and handler certificates
for all workers engaged in the project;

G Copies of all project notifications and reports filed with NYCDEP.
NYSDOL and USEPA for the project. with any amendments or
variances;

d. Copies of all asbestos abatement permits, including associated

approved plans and work place safety plan;

028013-13 STATEN ISLAND BOROUGH HALL
CAPIS ID #: E14-0010



GENERAL CONTRACTOR WORK ALLOWANCE FOR INCIDENTAL ASBESTOS ABATEMENT

€. A copy of the air sampling log and all air sampling results;
f. A copy of the abatement asbestos abatement contractor’s daily log
book;

Copies of all asbestos waste manifests;

us

h. A copy of all Project Monitor’s Reports (ACP-15).

i. A copy of each ATR-1 Form completed for the asbestos project (if
required).

i A copy of each Asbestos Project Conditional Closeout Report (ACP-
20) if required.

k. A copy of the Asbestos Project Completion Form (ACP-21).

1.13 PROTECTION OF FURNITURE AND EQUIPMENT

Cover all furniture and equipment that cannot be removed from Work Areas. Movable
furniture and equipment will be removed from Work Areas by the Asbestos abatement
contractor prior to start of work. At the conclusion of the work (after final air testing), the
Asbestos abatement contractor will remove all plastic covering on walls, floors, furniture,
equipment and reinstall furniture and equipment. He shall remove and store all sheaths,
curtains and drapes, and reinstall same following final clean up.

1.14 UTILITIES
A. General:

All temporary facilities shall be subject to the approval of the Commissioner. Prior
to starting work at any site, locations and/or sketches (if required) of temporary
facilities must be submitted to the Construction Project Manager for the required
approval.

B. Water:

The Department of Design and Construction will furnish all water needed for
construction, at no cost to the Asbestos abatement contractor in buildings under their
jurisdiction. However, it is the responsibility of the Asbestos abatement contractor
to ensure that hot water is provided for showering in the decontamination unit. The
Asbestos abatement contractor shall furnish, install and maintain any needed
equipment to meet these requirements at his own expense.
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¢, Electricity:

The Department of Design and Construction will furnish all electricity needed for
construction, at no cost to the Asbestos abatement contractor in a building, under
their jurisdiction. The Asbestos abatement contractor is responsible for routing the
electric power to the abatement Work Area.

All temporary lighting and temporary electrical service for Work Area shall be in
weatherproof enclosures and be ground fault protected.

D. In leased spaces, arrangements for water supplies and electricity must be made with
the landlord. However, all such arrangements must be made through and are subject
to approval of the Department of Design and Construction. Utilities will be provided
at no cost to the Asbestos abatement contractor. However, it is the Asbestos
abatement contractor’s (or the General contractor’s) responsibility to furnish and
install a suitable distribution system to the Work Area. This system will be provided
at no cost to the City.

1.15 FEES

The Asbestos abatemient contractor shall be responsible for any and all fees or charges
imposed by Local, State or Federal Law, Rule and Regulation applicable to the work specified
herein, including fees or charges which may be imposed subsequent to the date of the Bid
opening.

END OF SECTION
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SECTION 028213

ASBESTOS ABATEMENT

PART 1- GENERAL

1.01  DESCRIPTION

A.

The Contract Documents are as defined in the “Agreement”. The General Conditions
shall apply to all Work of this Section.

Work specified herein shall be the removal and disposal of Asbestos-Containing
Materials (ACM) and asbestos-contaminated materials from designated areas of the
Staten Island Borough Hall, 10 Richmond Terrace, Staten Island, New York, 10301.

The following documents were reviewed and utilized to generate this abatement
design specification which serves to locate and quantify the amount of ACM, and
asbestos contaminated material, to be abated in support of this project.

1. Set of drawings titled “Energy Conservation Measures (ECM) for Queens
Supreme Court and Staten Island Borough Hall” (100% Construction
Design), dated 07/21/15, prepared by Syska Hennessy Group;

2 Asbestos Survey Report performed by LiRo Engineers, Inc. dated 07/17/15.

The phasing and scheduling of work for this project shall be coordinated with and
approved by the Construction Project Manager and Facility Manager. The
Construction Project Manager and Facility Manager will make the final
determination on all issues under this Contract covered by this Specification.

1.02 SCOPE OF WORK

A.

The asbestos abatement contractor is to provide all labor, materials, equipment,
services, testing, appurtenances, permits and agreements necessary to perform the
work required for the abatement of ACM as required by these contract documents.
All work shall be performed in accordance with this Specification, EPA regulations,
OSHA regulations, New York City Local Law 70, Title 15, Chapter | RCNY, New
York State Industrial Code 56, NIOSH recommendations, and any other applicable
federal, state or local government regulations. Whenever there is a conflict or
overlap of the above references, the most stringent provisions are applicable.

The intent of this Specification section is to ensure that the asbestos abatement
contractor is responsible for the following:

1. Abatement of all ACM.

2 Cleaning and decontamination of the entire affected area.
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Demolition that may be required to access ACM in each area, Asbestos
abatement contractor shall dispose of all debris associated with demolition
activities as ACM waste.

Removal and disposal of all ACM found within these areas such as wall
plaster brown and white coats, ceiling plater brown and white coats, etc.

Provide all scaffolding, platform installation, equipment, tools, transportation
and any other equipment required and/or necessary to complete all work
described in the Contract Documents.

The Asbestos abatement contractor shall be responsible for and shall include
any and all fees or changes imposed by Local, State or Federal Law, Rule or
Regulation applicable to the work specified herein, including fees or charges
which may be imposed subsequent to the work.

Prior to destructive demolition activities, the DDC may elect to collect bulk
samples of assumed asbestos-containing materials and analyze the bulk
samples for asbestos content.

C.  The Asbestos abatement contractor shall perform the following work as described

below

and indicated on the drawings. The drawings are only a diagrammatic

representation of the Work Areas and do not constitute the actual quantities of

materi
actual

al. Asbestos abatement contractor is responsible for the confirmation of the
total quantities of the Work.

1. Drawing H-002.00: Ground Floor Plan
a. Remove and dispose of Ceiling/Wall Plaster 2nd Layer (Brown Coat) and
Asbestos Contaminated Ceiling/Wall Plaster 1st Layer (White Coat) Work
Area 1 through 12. Work Area | through 12 shall be removed utilizing
NYCDERP Title 15, Chapter 1, § 1-106 Tent Containment Procedure.
Work Area| Removal Procedure Approximate ANLIRinale
Square Feet (Sq. Ft.) Linear Feet (Ln. Ft.)
1
2
3 24 Sq. Ft.
4 of Ceiling/Wall Plaster
5 NYCDEP Title 15 | 2nd Layer (Brown Coat)
6 Chapter 1, § 1-106 and Asbestos
7 Tent Containment Contaminated B
8 Procedure Ceiling/Wall Plaster 1st
9 Layer (White Coat)
10 (12 locations)
11
12
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2. Drawing H-003.00: First Floor Plan

a. Remove and dispose of Ceiling/Wall Plaster 2nd Layer (Brown Coat) and
Asbestos Contaminated Ceiling/Wall Plaster 1st Layer (White Coat) Work
Area 13 through 31. Work Area 13 through 31 shall be removed utilizing
NYCDEP Title 15, Chapter 1, § 1-106 Tent Containment Procedure.

Approximate Approximate

Work Aven) Remeval Frogedure Squall'JepFeet (Sq. Ft.) Linea?li"eet (Ln. Ft.)

13

14

15

16

17

18

20 of Ceiling/Wall Plaster

21 NYCDEP Title 15 |2nd Layer (Brown Coat)

5 Chapter 1, § 1-106 and Asbestos B

— Tent Containment Contaminated

— Procedure Ceiling/Wall Plaster 1st

— Layer (White Coat)

;2 (19 locations)

27

28

29

30

31

3. Drawing H-004.00: Second Floor Plan

a. Remove and dispose of Ceiling/Wall Plaster 2nd Layer (Brown Coat) and
Asbestos Contaminated Ceiling/Wall Plaster 1st Layer (White Coat) Work
Area 32 through 45. Work Area 32 through 45 shall be removed utilizing
NYCDEP Title 15, Chapter 1, § 1-106 Tent Containment Procedure.
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Approximate Approximate

Wiokk iifed) Removal Proceduie SquafepFeet (Sq. Ft.) Linea};rljfeet (Ln. Ft.)

32

33

34

35 28 Sq. Ft.

36 of Ceiling/Wall Plaster

37 NYCDEP Title 15 | 2nd Layer (Brown Coat)

38 Chapter 1, § 1-106 and Asbestos

39 Tent Containment Contaminated a

40 Procedure Ceiling/Wall Plaster Ist

41 Layer (White Coat)

42 (14 locations)

43

44

45

4. Drawing H-005.00: Third Floor Plan

a. Remove and dispose of Ceiling/Wall Plaster 2nd Layer (Brown Coat) and
Asbestos Contaminated Ceiling/Wall Plaster 1st Layer (White Coat) Work
Area 46 through 61. Work Area 46 through 61 shall be removed utilizing
NYCDEP Title 15, Chapter 1, § 1-106 Tent Containment Procedure.

Approximate Approximate

Work.Atea; Beroval Rroecduce Squall':;pFeet (Sq. Ft.) LineagpFeet (Ln. Ft.)

46

47

48

49

50 20:8q. Ft.

31 of Ceiling/Wall Plaster

52 NYCDEP Title 15 | 2nd Layer (Brown Coat)

53 Chapter 1, § 1-106 and Asbestos

54 Tent Containment Contaminated B

55 Procedure Ceiling/Wall Plaster Ist

56 Layer (White Coat)

57 (16 locations)

58

59

60

61
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5. Drawing H-006.00: Fourth Floor Plan

a. Remove and dispose of Ceiling/Wall Plaster 2nd Layer (Brown Coat) and
Asbestos Contaminated Ceiling/Wall Plaster 1st Layer (White Coat) Work
Area 62 through 71. Work Area 62 through 71 shall be removed utilizing
NYCDEP Title 15, Chapter 1, § 1-106 Tent Containment Procedure.

Work Area| Removal Procedure

Approximate Approximate
Square Feet (Sq. Ft.) Linear Feet (Ln. Ft.)

62

63 20 Sq. Ft.

64 of Ceiling/Wall Plaster

65 NYCDEP Title 15 |2nd Layer (Brown Coat)

66 Chapter 1, § 1-106 and Asbestos

67 Tent Containment Contaminated B
68 Procedure Ceiling/Wall Plaster 1st

69 Layer (White Coat)

70 (10 locations)

71

D.

I'he facility is under the jurisdiction of the New York City Department of Citywide
Administrative Services. The asbestos abatement contractor shall perform the work
of this contract in a manner that will be least disruptive to the normal use of the
building.

Asbestos abatement contractor's attention is directed to the fact that patents cover
certain methods of asbestos abatement indicated in the specifications. To date,
patents have been issued with regard to negative pressure enclosures or negative or
reduced pressure and glove-bag.

Asbestos abatement contractor shall be solely responsible for and shall hold the City
of New York Department of Design and Construction and the City harmless from,
any and all damages, losses and expenses resulting from any infringement by
Asbestos abatement contractor of any patent, including but not limited to the patents
described above, used by Asbestos abatement contractor during performance of this
agreement.

Prior to starting, the asbestos abatement contractor must notify the Commissioner of
the City of New York Department of Design and Construction if he anticipates any
difficulty in performing the work as directed and required by these Specifications.
Asbestos abatement contractor shall be required to attend an on-site job meeting
with the Construction Project Manager prior to start of work to examine conditions
of the site for removal and plan the sequence for removal operations.

The asbestos abatement contractor shall retain a certified Project Designer for the
preparation of an Asbestos Variance Application (ACP-9), if required.
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L. The asbestos abatement contractor shall be responsible for preparing and submitting
all filings, notifications, amendments and variances, etc. required by all City, State
and Federal regulatory agencies having jurisdiction, at no additional cost to the NYC
DDC.

3 The general contractor shall retain a Registered Design Professional (person
licensed and registered to practice the professions of architecture or engineering
under the Education Law of the State of New York) to prepare a Work Place Safety
Plan (WPSP), if required.

K. The general contractor shall retain a Registered Design Professional (person
licensed and registered to practice the professions of architecture or engineering
under the Education Law of the State of New York) to perform final inspections
required pursuant to Title 28 of the Administrative Code, including but not limited
to special inspections required under Chapter 17 of the Building Code. Such special
inspections and A-TR1 forms shall be completed by the Registered Design
professional.

L. For coordination with other Asbestos abatement contractors, see the General
Conditions governing all Contracts.

M. Related Asbestos Removal Work Under Other Contracts:

L. Each asbestos abatement contractor shall be responsible for the removal of
incidental asbestos not identified in this section and found prior to or during
the Work.

2 Incidental asbestos is defined as ACM that is discovered during the course of
their work that must be abated to enable them to perform the work of their
Contract.

N. Work Hours:

1. The asbestos abatement contractor shall establish his work schedule in a way
that avoids interference or conflict with the normal functioning of the facility.
Work in the evenings shall be done at no additional cost to the City.

2. All work shall be done during regular working hours unless the Asbestos
abatement contractor requests authorization to work other than regular
working hours and such authorization is granted by the Commissioner
(Regular working hours are those during which any given facility in which
work is to be done is customarily open and functioning). If such work
schedule is authorized by the Commissioner the work shall be done at no
additional cost to the City.

3 The order of phases and start dates associated with each will be determined
by the Construction Project Manager.
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Asbestos abatement contractor shall be required to schedule waste transfer
during evening hours, when activity within the facility is at a minimum.
Evening hours are defined as 6:00 p.m. to 6:00 a.m. Waste transfer must be
approved by the Construction Project Manager and Facility Manager.

The following conditions shall apply to all temporary shutdowns of existing
services:

. All temporary lighting and temporary electrical services for use in
the Work Area shall be in weather proof enclosures and be ground
fault protected and:

2, Shall be performed at no additional charge to the City.

3 Shall be performed at times not interfering with the other activities
in the building.

4. Shall be performed only with written consent from the Commissioner
and the Facility Manager.

I~ %\.. H L v made thronoh weitten re 10 the Cor ".-—--: 3 1
d > Maac il ougil written \....l‘.i\...,._ tO U1IC L O sioner at ieast

10 days in advance with compiete written descnptlon of the work to
be performed.

P. Stages of Asbestos Removal Work:

a. The asbestos abatement contractor will be required to perform the work
and it is the intent of this Specification to remove all asbestos containing
and asbestos contaminated materials from the Work Area. The asbestos
abatement contractor is responsible for verifying all quantities of
materials listed.

Certain equipment in the Work Area may need to remain operational during
removal. Therefore, the removal of ACM from this equipment shall be
performed as the last removal activities within the Work Area. The Asbestos
abatement contractor shall coordinate the scheduling for the removal of
ACM on functioning equipment with the Construction Project Manager.

1.03  QUALIFICATIONS OF ASBESTOS ABATEMENT CONTRACTOR

A.  Requirements: The asbestos abatement contractor must demonstrate compliance
with the special experience requirements set forth in subparagraphs (1) through (5)

below.

The asbestos abatement contractor must submit documentation

demonstrating compliance with all listed requirements. Such documentation shall
include without limitation, all required licenses, certificates, and documentation.

L.
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The asbestos abatement contractor must, whether an individual, corporation,
partnership, joint venture or other legal entity, demonstrate for the three year
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period prior to the work, that it has been licensed by the New York State
Department of Labor, as an “Asbestos Abatement Contractor”.

The asbestos abatement contractor must, for the three year period prior to the
work, have been in the business of providing asbestos abatement services as
a routine part of its daily operations.

The asbestos abatement contractor proposing to do asbestos abatement work
must be thoroughly experienced in such work and must provide evidence of
having successfully performed and completed in a timely fashion at least five
(5) asbestos abatement projects of similar size and complexity. The
aggregate cost of these projects must be at least $1,000,000 in each of the
three years.

For each project submitted to meet the experience requirements set forth
above, the asbestos abatement contractor must submit the following
information for the project; name and location of the project; name title and
telephone number of the owner or the owner’s representative who is familiar
with the asbestos abatement contractor’s work; brief description of the work
completed as a prime or sub-asbestos abatement contractor; amount of
contract or subcontract and the date of completion.

The asbestos abatement contractor must demonstrate that it has the financial
resources, supervisory personnel and equipment necessary to carry out the
work and to comply with the required performance schedule, taking into
consideration other business commitments. The asbestos abatement
contractor must submit such documentation as may be required by the
Department of Design and Construction to demonstrate that it has the
requisite capacity to perform the required services of this contract.

B.  Throughout the specifications, reference is made to codes and standards which
establish qualities and types of workmanship and materials, and which establish
methods for testing and reporting on the pertinent characteristics thereof. Provide
materials or workmanship that meet or exceed the specifically named codes or
standards where required by these specifications.

C.  Site Investigation: Asbestos abatement contractor shall inspect all the specifications
and related drawings, and will investigate and confirm the site conditions affecting
the work, including, but not limited to:

I

AUGUST 2013 VERSION

Physical considerations and conditions of both the material and structure.
These considerations include any obstacles or obstructions encountered in
accessing or removing the material.

Handling, storage, transportation and disposal of the material.

Auvailability of qualified and skilled labor.
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Availability of utilities.

Exact quantities of all materials to be disturbed and/or removed.

1.04 WORK BY OTHERS

The City reserves the right during the term of this Contract to have work performed on
asbestos abatement projects by other asbestos abatement contractors as the situation

warrants.

1.05 DEFINITIONS

A.  General Explanation: Certain terms used in this Specification Section are defined
below. Definitions and explanations of this Specification Section are not necessarily
complete or exclusive, but are general for the Work to the extent they are not stated
more explicitly in another element of the Contract Documents.

B. Definitions in General Use:

AUGUST 2013 VERSION

Approve: Where used in conjunction with Engineer's response to submittals,
requests, applications, inquiries, reports and claims by Asbestos abatement
contractor, the meaning of term "approved" will be held to limitations of
Engineer's responsibilities and duties as specified in Contract Documents. In
no case will "approval” by Engineer be interpreted as a release of Asbestos
abatement contractor from responsibilities to fulfill requirements of Contract
Documents.

Directed, Requested, etc.: Where not otherwise explained, terms such as
"directed," "requested,” "authorized,” "selected," "approved," "required,"
"accepted,” and "permitted" mean "directed by Engineer," "requested by
Engineer," and similar phrases. However, no such implied meaning will be
interpreted to extend Engineer's responsibility into Asbestos abatement
contractor’s responsibility for construction supervision.

Furnish: Except as otherwise defined in greater detail, term "furnish" is used
to mean supply and deliver to project site, ready for unloading, unpacking,
assembly, installation, etc., as applicable in each instance.

Indicated: The term ‘“indicated" is a cross-reference to graphic
representations, notes or schedules on Drawings, to other paragraphs or
schedules in the Specifications, and to similar means of recording
requirements in Contract Documents. Where terms such as "shown," "noted.,"
"scheduled," and "specified" are used in lieu of "indicated," it is for purpose
of helping reader locate cross-reference, and no limitation of location is
intended except as specifically noted.
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Install: Except as otherwise defined in greater detail, term "install" is used to
describe operations at Project site including unloading, unpacking, assembly,
erection, placing, anchoring, applying, working to dimension, finishing,
curing, protecting, cleaning and similar operations, as applicable in each
instance.

Installer: The term "installer" is defined as the entity (person or firm) engaged
by the asbestos abatement contractor, or its sub-asbestos abatement contractor
for performance of a particular unit of work at Project site, including
installation, erection, application and similar required operations. It is a
general requirement that such entities (installers) be expert in operations they
are engaged to perform.

Provide: Except as otherwise defined in greater detail, term “provide™ means
furnish and install, complete and ready for intended use, as applicable in each
instance.

Third-Party Air Monitor: The term “Third-Party Air Monitor ” is defined as
an entity engaged by City and Construction Project Manager to perform
specific inspections or tests of the work, either at Project site or elsewhere;
and to report and (if required) interpret results of those inspections or tests.

C. Definitions Relative to Asbestos Abatement:

AUGUST 2013 VERSION

" Abatement: Any and all procedures physically taken to control fiber release

from asbestos-containing materials. This includes removal, encapsulation,
enclosure, cleanup and repair.

Adequately Wet: The complete penetration of a material with amended water
to prevent the release of particulates. If visible emissions are observed coming
from asbestos-containing material, then the material has not been adequately
wetted. However, the absence of visible emissions is not evidence of being
adequately wet. ACM must be fully penetrated with the wetting agent in order
to be considered adequately wet. If the ACM being abated is resistant to
amended water penetration, wetting agent shall be applied to the material
prior to and during removal as necessary to minimize fiber release.

Aggressive Sampling: Method of sampling in which the individual collecting
the air sample creates activity by the use of mechanical equipment during the
sampling period to stir up settled dust and simulate activity in that area of the
building.

AHERA: Asbestos Hazard Emergency Response Act of 1986
AIHA: American Industrial Hygiene Association.

Airlock: System for permitting entrance and exit while restricting air
movement between a contaminated area and an uncontaminated area. It
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consists of two curtained doorways separated by a distance of at least three
feet such that one passes through one doorway into the airlock, allowing the
doorway sheeting to overlap and close off the opening before proceeding
through the second doorway, thereby preventing flow-through contamination.

Air Sampling: Process of measuring the fiber content of a known volume of
air collected during a specific period. The procedure utilized for asbestos
follows the NIOSH Standard Analytical Method 7400, or the provisional
transmission electron microscopy methods developed by the US EPA which
is utilized for lower detection levels and specific fiber identification.

Ambient Air Monitoring: “Ambient air monitoring” shall mean measurement
or determination of airborne asbestos fiber concentrations outside but in the
general vicinity of the worksite.

Amended Water: Water to which a surfactant has been added.
ANSI: American National Standards Institute

Area Air Sampling: Any form of air sampling or monitoring where the
sampling device is placed at some stationary location.

Asbestos: Any hydrated mineral silicate separable into commercially usable
fibers, including but not limited to chrysotile (serpentine), amosite
(cumingtonite-grunerite), crocidolite (riebeckite), tremolite, anthophyllite
and actinolite.

Asbestos-Containing Material (ACM): Asbestos or any material containing
more than one-percent asbestos.

Asbestos-Containing Waste Material: ACM, asbestos-contaminated objects
or debris associated with asbestos abatement requiring disposal.

Asbestos-Contaminated Objects: Any objects which have been contaminated
by asbestos or asbestos-containing material.

Asbestos Assessment Report: “Asbestos Assessment Report” shall mean the
“Form ACP-5” form, as approved by NYCDEP, by which a NYCDEP-
certified asbestos investigator certifies that a building or structure (or portion
thereof) is free of ACM or the amount of ACM to be abated constitutes a
minor project.

Asbestos Handler: Individual who disturbs, removes, repairs, or encloses
asbestos material. This individual shall have completed approved training
course(s) and be in possession of certification issued by NYCDEP and
NYSDOL.

Asbestos Handler Supervisor: Individual who supervises the handlers during
an asbestos project and ensures that proper asbestos abatement procedures as
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well as individual safety procedures are being adhered to. This individual
shall have completed approved training course(s) and be in possession of
certification issued by NYCDEP and NYSDOL.

Asbestos Investigator: An individual certified by NYCDEP as having
successfully demonstrated his or her ability to identify the presence of and
evaluate the condition of asbestos in a building or structure.

Asbestos Project: Any form of work performed in a building or structure
which will disturb (e.g., remove, enclose, encapsulate) more than 25 linear
feet or more than 10 square feet of asbestos-containing material.

ASTM: American Society for Testing and Materials.

Asbestos Project Notification: The “Form ACP-7” asbestos project
notification form as approved by DEP.

Authorized Visitor: Authorized visitor shall mean the building owner and
his/her representative, and any representative of a regulatory or other agency
having jurisdiction over the project.

Building Owner: Person in whom legal title to the premises is vested unless
the premises are held in land trust, in which instance Building Owner means
the person in whom beneficial title is vested.

Building Materials: Any and all manmade materials, including but not limited
to interior and exterior finishes, equipment, bricks, mortar, concrete, plaster,
roofing, flooring, caulking, sealants, tiles, insulation, and outdoor paving such
as sidewalks, paving tiles and asphalt.

Certified Industrial Hygienist (CIH): Individual with a minimum of five years
of experience as an industrial hygienist and who has successfully completed
both levels of the examination administered by the American Board of
Industrial Hygiene and who is currently certified by that board.

Certified Safety Professional (CSP): Individual having a bachelor's degree
from an accredited college or university and a minimum of four years of
experience as a safety professional and who has successfully completed both
levels of the examination administered by the Board of Certified Safety
Professionals and who is currently certified by that board.

Chain of Custody: “Chain of Custody” shall mean the form or set of forms that
document the collection and transfer of a sample.

City: City of New York

Clean Room: An uncontaminated area or room that is part of worker
decontamination enclosure system with provisions for storage of workers'
street clothes and protective equipment.
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Clearance Air Monitoring: Employment of aggressive sampling techniques
with a volume of air collected to determine the airborne concentration of
residual fibers and shall be performed as the final abatement activity.

Commissioner: shall mean the head of the Agency that has entered into this
contract or his/her duly authorized representative.

Competent Person: Shall mean the designated person as defined by OSHA in
29 CFR1926.1101.

Curtained Doorway: Device that consists of at least three overlapping sheets
of fire retardant plastic over an existing or temporarily framed doorway. One
sheet shall be secured at the top and left side, the second sheet at the top and
right side, and the third sheet at the top and left side. All sheets shall have
weights attached to the bottom to ensure that the sheets hang straight and
maintain a seal over the doorway when not in use.

Decontamination Enclosure System: Series of connected rooms, separated
from the Work Area and from each other bv air locks, for the decontamination
of workers, materials, waste containers, and equipment.

Demolition: The dismantling or razing of a building, including all operations
incidental thereto (except for asbestos abatement activities), for which a
demolition permit from the New York City Department of Buildings is
required.

NYCDEP or DEP: The New York City Department of Environmental
Protection.

Disturb: Any action taken which may alter, change, or stir, such as but not
limited to the removal, encapsulation, enclosure or repair of asbestos-
containing material.

DOB: The New York City Department of Buildings.

Egress: A continuous and unobstructed path of vertical and horizontal egress
travel from any occupied portion of a building or structure to a public way. A
means of egress consists of three separate and distinct parts: the exit access,
the exit and the exit discharge.

ELAP: Environmental Laboratory Approval Program administered by the
New York State Department of Health.

Encapsulant (sealant) or Encapsulating Agent: Liquid material which can be
applied to ACM and which temporarily controls the possible release of
asbestos fibers from the material either by creating a membrane over the
surface (bridging encapsulant) or by penetrating into the material and binding
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its components together (penetrating encapsulant). A thin coat of lockdown
encapsulant shall be applied to all surfaces in the work area which were not
the subject of removal or abatement, including the cleaned layer of the surface
barriers, but excepting sprinklers, standpipes, and other active elements of the
fire suppression system.

Encapsulation: The coating or spraying of asbestos-containing material
encapsulant. A thin coat of lockdown encapsulant shall be applied to all
surfaces in the work area which were not the subject of removal or abatement,
including the cleaned layer of the surface barriers, but excepting sprinklers,
standpipes, and other active elements of the fire suppression system.

Enclosure: Construction of airtight walls and/or ceilings between ACM and
the facility environment, or around surfaces coated with ACM, or any other
appropriate procedure as determined by the NYCDEP which prevents the
release of asbestos fibers.

EPA or USEPA: United States Environmental Protection Agency.

Equipment Room: Contaminated area or room that is part of the worker
decontamination enclosure system with provisions for the storage of
contaminated clothing and equipment.

Exit: That portion of a means of egress system which is separated from other
interior spaces of a building or structure by fire-resistance-rated construction
to provide a protected path of egress travel between the exit access and the
exit discharge.

FDNY: The Fire Department of the City of New York.

Fiber: An acicular single crystal or a similarity elongated polycrystalline
aggregate which displays some resemblance to organic fibers by having such
properties as flexibility, high aspect ratio, silky luster, axial lineation, and
others, and which has attained its shape primarily through growth rather than
cleavage.

Fixed Object: A unit of equipment, furniture, or other item in the work area
which cannot be removed from the work area. Fixed objects shall include
equipment, furniture, or other items that are attached, in whole or in part, to a
floor, ceiling, wall, or other building structure or system or to another fixed
object and cannot be reasonably removed from the work area. Fixed objects
shall also include pipes and other equipment inside the work area which are
not the subject of the asbestos project. Active fire suppression system
components shall not be considered fixed objects.

Glovebag technique: shall mean a method for removing asbestos-containing
material from heating, ventilation and air conditioning (HVAC) ducts, short
piping runs, valves, joints, elbows, and other nonplanar surfaces. The
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glovebag assembly is a manufactured device consisting of a large bag
(constructed of at least 6-mil transparent plastic), two inward-projecting long
sleeve gloves, one inward-projecting waterwand sleeve, an internal tool
pouch, and an attached, labeled receptacle for asbestos waste. The glovebag
is constructed and installed in such a manner that it surrounds the object or
area to be decontaminated and contains all asbestos fibers released during the
removal process.

HEPA-Filter: High efficiency particulate air filter capable of trapping and
retaining 99.97 percent of particles (asbestos fibers) greater than 0.3
micrometers mass median aerodynamic equivalent diameter.

HEPA vacuum equipment: “HEPA vacuum equipment” shall mean
vacuuming equipment with a HEPA filter.

Holding Area: Chamber in the equipment decontamination enclosure located
between the washroom and an uncontaminated area.

Homogeneous Work Area: Portion of the Work Area that contains one type
of ACM and/or where one type of abatement is used.

Industrial Hygiene: Science and art devoted to the recognition, evaluation.
and control ot those environmental factors or stresses, arising in or from the
work place, which may cause sickness, impaired health and wellbeing, or
significant discomfort and inefficiency among worker or among the citizens
of the community.

Industrial Hygienist: Individual having a college or university degree or
degrees in Engineering, Chemistry, Physics or Medicine, or related Biological
Sciences who, by virtue of special studies and training, has acquired
competence in industrial hygiene. Such special studies and training must have
been sufficient in all of the above cognate sciences to provide the abilities:

a. To recognize the environmental factors and to understand their effect
on people and their wellbeing; and

b. To evaluate, on the basis of experience and with the aid of quantitative
measurement techniques, the magnitude of these stresses in terms of
ability to impair people's health and wellbeing; and

c. To prescribe methods to eliminate, control, or reduce such stresses
when necessary to alleviate their efforts.

[solation Barrier: The construction of partitions, the placement of solid
materials, and the plasticizing of apertures to seal off the work place from
surrounding areas and to contain asbestos fibers in the work area.

Large Asbestos Project: Asbestos project involving the disturbances (e.g.,
removal, enclosure, encapsulation) of 260 linear feet or more of ACM or 160
square feet or more of ACM.
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Log: An official record of all activities that occurred during the project. At a
minimum, the log shall identify the building owner, agent, asbestos abatement
contractor, and workers, and other pertinent information including daily
activities, cleanings and waste transfers, names and certificate numbers of
asbestos handler supervisors and asbestos handlers; results of inspections of
decontamination systems, barriers, and negative pressure ventilation
equipment; summary of corrective actions and repairs; work stoppages with
reason for stoppage; manometer readings at least twice per work shift; daily
checks of emergency and fire exits and any unusual events.

Minor Project: A project involving the disturbance (e.g., removal, enclosure,
encapsulation, repair) of 25 linear feet or less of asbestos containing material
or 10 square feet or less of asbestos containing material.

Movable Object: Unit of equipment or furniture in the Work Area that can be
removed from the Work Area.

Negative Air Pressure Equipment: Portable local exhaust system equipped
with HEPA filtration. The system shall be capable of creating a negative
pressure differential between the outside and inside of the Work Area.

NESHAPS: National Emission Standards for Hazardous Air Pollutants.
NFPA: The National Fire Protection Association.

NIOSH: National Institute for Occupational Safety and Health.

DEP or NYCDEP: New York City Department of Environmental Protection
NYSDOL: New York State Department of Labor.

NYSDOL ICR 56: “NYSDOL ICR 56 shall mean Part 56 of the Official
Compilation of Codes, Rules and Regulations of the State of New York or 12
NYCRR Part 56.

NYSDOH: The New York State Department of Health.

Obstruction: The blocking of a means of egress with any temporary structure
or barrier. A double layer of fire-retardant 6-mil polyethylene sheeting shall
not be considered an obstruction when it is prominently marked as an exit
with photo luminescent signage or paint and cutting tools (knife, razor) are
attached to the work area side of the sheeting for use in the event that the
sheeting must be cut to permit egress. A corridor shall not be considered
obstructed when there is a clear path measuring at least three (3) feet wide.
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Occupied Area: Area of the work site where abatement is not taking place and
where personnel or occupants normally function or where workers are not
required to use personal protective equipment.

OSHA: Occupational Safety and Health Administration.
Outside air: “Outside air” shall mean the air outside the work place.

Person: Individual, partnership, company, corporation, association, firm,
organization, governmental agency, administration, or department, or any
other group of individuals, or any officer or employee thereof.

Personal Air Monitoring: Method used to determine employees' exposure to
airborne asbestos fibers. The sample is collected outside the respirator in the
worker's breathing zone.

Personal Protective Equipment (PPE): Appropriate protective clothing,
gloves, eye protection, footwear, and head gear.

Phase Contrast Microscopy (PCM): The measurement protocol for the
assessment of the fiber content of air. (NIOSH Method 7400).

Physician: Person licensed or otherwise authorized under Article 131 Section
65.22 of the New York State Education Law.

Plasticize: To cover floors and walls with fire retardant plastic sheeting as
herein specified or by using spray plastics as acceptable to the Department.

Polarized Light Microscopy (PLM): The measurement protocol for the
assessment of the asbestos content of bulk materials. (Interim Method for the
Determination of Asbestiform Materials in Bulk Insulation Samples- 40 CFR
Part 763, Subpart F, Appendix A as amended on September 1, 1982)

Project Designer: A person who holds a valid Project Designer Certificate
issued by the New York State Department of Labor.

Project Monitor: A person who holds a valid Project Monitor Certificate
issued by the New York State Department of Labor.

Qualitative Fit Test: Individual test subject's responding (either voluntarily or
involuntarily) to a chemical challenge outside the respirator face-piece.
Acceptable methods include irritant smoke test, odorous vapor test, and taste
test.

Quantitative Fit Test: Exposing the respiratory wearer to a test atmosphere
containing an easily detectable, nontoxic aerosol, vapor or gas as the test
agent. Instrumentation, which samples the test atmosphere and the air inside
the face-piece of the respirator, is used to measure quantitatively the leakage
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into the respirator. There are a number of test atmospheres, test agents, and
exercises to perform during the test.

Registered Design Professional: A person licensed and registered to practice
the professions of architecture or engineering under the Education Law of the
State of New York.

Removal: Stripping of any asbestos- containing materials from surfaces or
components of a facility or taking out structural components in accordance
with 40 CFR 61 Subparts A and M.

Renovation: An addition or alteration or change or modification of a building
or the service equipment thereof, that is not classified as an ordinary repair as
defined in §27-125 of the Administrative Code of the City of New York.

Repair: Corrective action using specified work practices (e.g., glovebag,
plastic tent procedures, etc.) to minimize the likelihood of fiber release from
minimally damaged areas of ACM.

Replacement material: Any material used to replace ACM that contains less
than .01 percent asbestos.

Shift: A worker’s, or simultaneous group of workers’, complete daily term of
work.

Shower Room: Room between the clean room and the equipment room in the
worker decontamination enclosure with hot and cold running water
controllable at the tap and arranged for complete showering during
decontamination.

Small Asbestos Project: Asbestos project involving the disturbance (e.g.,
removal, enclosure, encapsulation) of more than 25 and less than 260 linear

feet of ACM or more than ten and less than 160 square feet of ACM.

Staging Area: Work Area near the waste transfer airlock where containerized
asbestos waste has been placed prior to removal from the Work Area.

Strip: To remove asbestos materials from any part of the facility.
Structural Member: Load-supporting member of a facility, such as beams and
load-supporting walls, or any non-load-supporting member, such as ceiling

and non-load-supporting walls.

Surface barriers: The plasticizing of walls, floors, and fixed objects within the
work area to prevent contamination from subsequent work.

Surfactant: Chemical wetting agent added to water to improve penetration.
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Transmission Electron Microscopy (TEM): The measurement protocol for the
assessment of the asbestos fiber content of air. Interim Transmission Electron
Microscopy Analytical Methods-40 CFR Part 763, Subpart E, Appendix A.

Visible Emissions: Emissions containing particulate material that are visually
detectable without the aid of instruments.

Washroom: Room between the Work Area and the holding area in the
equipment decontamination enclosure system where equipment and waste
containers are wet cleaned and/or HEPA-vacuumed prior to disposal.

Waste decontamination enclosure system: “Waste decontamination enclosure
system” shall mean the decontamination enclosure system designated for the
controlled transfer of materials and equipment, consisting of a washroom and
a holding area.

Wet Cleaning: “Wet cleaning” shall mean the removal of ashestos fibers from
building surfaces and objects by using cloths, mops, or other cleaning tools
which have been dampened with water.

Wel methods: “Wet methods” shall mean the use of amended water or
removal encapsulants to minimize the generation of fibers during ACM
disturbance.

Work Area: Designated rooms, spaces, or areas of the building or structure
where asbestos abatement activities take(s) place.

Worker Decontamination Enclosure System: Portion of a decontamination
enclosure system designed for controlled passage of workers and authorized
visitors, consisting of a clean room, a shower room, and an equipment room
separated from each other and from the Work Area by airlocks and curtained
doorways.

Work Place: The work area and the decontamination enclosure system(s).

Work Place Safety Plan: Construction documents prepared by a registered
design professional and submitted for review by DEP in order to obtain an
asbestos abatement permit. Such plan shall include, but not be limited to,
plans, sections, and details of the work area clearly showing the extent,
sequence, and means and methods by which the work is to be performed.

Work Site: Premises where abatement activity is being performed. May be
composed of one or more Work Areas.
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1.06 STANDARD OPERATING PROCEDURES

A.  Develop and implement a written standard procedure for abatement work to ensure
maximum protection and safeguard from asbestos exposure of the workers, visitors,
employees, public, and environment.

B. TELEPHONE PAGING DEVICE

The asbestos abatement contractor or his authorized representative shall, at all times
during the normal workday or during periods of overtime work under this Contract,
carry a digital telephone paging device (“Beeper”) and/or cellular telephones which
can be activated by a telephone number in the 212 or 646 or 718 or 917 or 929 area
code. He shall supply the Department of Design and Construction with the
activation number for the device and he is liable to respond back to the calls from
DDC within the next one (1) hour period after he receives calls from DDC. The cost
to the asbestos abatement contractor for this device and all charges accruing thereto
is deemed included in the work.

C.  The standard operating procedure shall ensure:
1. Tight security from unauthorized entry into the workspace.

2. Restriction of asbestos abatement contractor's personnel to the immediate
Work Area and access/egress routes.

3. Donning of proper protective clothing and respiratory protection prior to
entering the Work Area.

4. Safe work practices in the work place, including provisions for inter-room
communications, exclusion of eating, drinking, smoking, or in any way
breaking the respiratory protection.

3 Proper exit practices from the work space to the outside through the
showering and decontamination facilities.

6. Removing asbestos in a way that minimizes release of fibers.

T Packing, labeling, loading, transporting, and disposing of contaminated
material in a way that minimizes exposure and contamination.

8. Emergency evacuation procedures, for medical or safety situations, to
minimize the potential exposure to airborne asbestos fibers for emergency
personnel, building occupants, and building environment.

9. Safety from accidents in the workspace, especially from electrical shocks, fall
hazards associated with scaffolding, slippery surfaces, and entanglements in
loose hoses and equipment.
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Provisions for effective supervision, air monitoring and personnel monitoring
for exposure during the work.

Engineering controls that minimize exposure to fibers within the workspace.

The asbestos abatement contractor shall provide a 24-hour fire watch
throughout the entire term of the project, to protect against fire and
unauthorized entry into the workspace. Fire watch shall be performed by an
individual who is a certified asbestos worker capable of entering the Work
Area for regular inspections.

D.  Provide an Asbestos Handler Supervisor to provide continuous supervision of all
work, and to be responsible for the following:

1.

Ensure that individuals are using proper personal protective equipment, are
trained in its use and hold valid NYCDEP and NYSDOL Asbestos Handler
certificates

Maintain entry log records and ensure that they are recorded in accordance
with the provisions of Title 15, Chapter 1 of RCNY and NYSDOL ICR 56.

Surveillance of the Work Areas at a minimum of once per work shift or as
required by Title 15, Chapter 1 of RCNY and NYSDOL ICR 56 -7.3, to
ensure the integrity of work place isolation, negative pressure equipment and
workers personal protective equipment is not torn or ripped and that
respiratory protection is worn at all times.

Ensure that sufficient personal protective equipment is stored in the clean
room.

Take precautions to prevent heat stress. Precautions include, but are not
limited to, selecting lightweight protective clothing, reducing the work rate,
and providing adequate fluid breaks.

Perform work area inspection with project monitor prior to the
commencement of final clearance air monitoring.

The asbestos abatement contractor shall retain the asbestos handler supervisor
to perform a visual inspection prior to the post-abatement clearance air
monitoring to confirm that all containerized waste has been removed from
work and holding areas and there is no visible ACM debris or residue on or
about all abated surfaces.

E. ENGINEERING CONTROLS

L.
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The 8-hour time weighted average airborne concentration of fibers to which
any passerby may be exposed shall not exceed 0.01 fibers per cubic
centimeter of air when fibers have a physical dimension longer than 5
micrometers as determined by the method prescribed in these Specifications.
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All asbestos projects shall utilize negative pressure ventilation equipment.

a. The asbestos abatement contractor shall use a manometer to document
the pressure differential. The asbestos abatement contractor shall
install and make the manometer operational once the negative
pressure has been established in the work area. Magnahelic
manometers shall be calibrated at least every six months and a copy
of the current calibration certification shall be available at the work
site.

Negative pressure ventilation equipment shall be installed and operated to
provide at least one air change in the work area every 15 minutes. Where there
are no floor or wall barriers because floor or wall material is being abated,
there shall be at least one air change in the work area every ten minutes.

The negative pressure ventilation equipment shall operate continuously, 24
hours a day, from the establishment of isolation barriers through successful
clearance air monitoring. If such equipment shuts off, adjacent areas shall be
monitored for asbestos fibers.

A static negative air pressure of 0.02 inches (minimum) water column shall
be maintained at all times in the work place during abatement to ensure that
contaminated air in the Work Area does not filter back to uncontaminated
areas.

If the contaminated area of an asbestos project covers the entire floor of the
affected building, or an area greater than 15,000 square feet on any given
floor, the installation of a negative air cut off switch or switches shall be
required at a single location outside the work place, such as inside a stairwell,
or at a secured location in the ground floor lobby when conditions warrant.
The required switch or switches shall be installed by a licensed electrician
pursuant to a permit issued by the Department of Buildings. If negative
pressure ventilation equipment is used on multiple floors, the cutoff switch
shall be able to turn off the equipment on all floors.

On loss of negative pressure or electric power to the negative pressure
ventilating units, abatement shall stop immediately and shall not resume until
power is restored and negative pressure ventilation equipment is operating
again.

Negative pressure ventilation equipment shall be exhausted to the outside of
the building away from occupied areas.

a. All openings (including but not limited to operable windows, doors,
vents, air intakes or exhausts of any mechanical devices) less than 15
feet from the exterior exhaust duct termination location shall be
plasticized with two layers of fire retardant 6-mil polyethylene

028213-22 STATEN ISLAND BOROUGH HALL
CAPIS ID #: E14-0010



10.

ASBESTOS ABATEMENT

sheeting, or a second negative pressure ventilation unit with the
primary unit’s capacity shall be connected in series prior to exhausting
to the outside.

b. Negative pressure ventilation equipment shall exhaust away from areas
accessible to the public.
G All ducting shall be sealed and braced or supported to maintain airtight

Joints. Ducts shall be reinforced and shall be installed so as to prevent
breakage. Damage to ducts must be repaired immediately.

Where ducting to the outside is not possible, a second negative pressure
ventilation unit compatible with the primary unit’s capacity shall be
connected in series. The area receiving the exhaust shall have sufficient, non-
recycling exhaust capacity to the outside of the structure.

In the event that there is a failure of the containment system or a breach in the
Isolation Barriers, all abatement work will cease and the asbestos abatement
contractor will immediately correct the condition. Abatement work will not
resume until the Work Area has been smoke tested by the third party
laboratory and approved by the Construction Proiect Manager.

F. LOCKDOWN ENCAPSULATION PROCEDURES

1.

AUGUST 2013 VERSION

The following procedures shall be followed to seal in non-visible residue
while conducting lockdown encapsulation on all surfaces from which ACM
has not been removed:

a. Only encapsulants rated as acceptable or marginally acceptable on the
basis of Battelle Columbus Laboratory test procedures and rating
requirements developed under the 1978 USEPA Contract shall be used
for lockdown encapsulation.

b. The encapsulant solvent or vehicle shall not contain a volatile
hydrocarbon unless reviewed and approved by DEP.

g Latex paint with solids content greater than 15 percent shall be
considered a lockdown sealant for coating all non-metallic surfaces.

d. Encapsulants shall be applied using airless spray equipment. Spraying
is to occur at the lowest pressure range possible to minimize fiber
release from encapsulant impact at the surface. It shall be applied with
a consistent horizontal or vertical motion.

e. The cleaned layer of the surface barriers shall be removed from walls
and floors.

The isolation barriers shall remain in place throughout cleanup.
Decontamination enclosure systems shall remain in place and be utilized. A
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thin coat of lockdown encapsulant shall be applied to all surfaces in the work
area which were not the subject of removal or abatement, including the
cleaned layer of the surface barriers, but excepting sprinklers, standpipes, and
other active elements of the fire suppression system.

1.07 NOTIFICATIONS, PERMITS, WARNING SIGNS, LABELS, AND POSTERS

A.  The asbestos abatement contractor shall submit an Asbestos Project Notification

(ACP-

7) to the NYCDEP listing each work area within the building separately one

week in advance of the start of work.

B.  The registered design professional shall obtain an asbestos abatement permit
authorizing the performance of construction work as required for asbestos projects
involving one or more of the following activities:

L

10.

11.

12.
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Obstruction of an exit door leading to an exit stair or the exterior of the
building;

Obstruction of an exterior fire escape or access to that fire escape;
Obstruction of a fire-rated corridor leading to an exit door;
Removal of handrails in an exit stair or ramp;

Removal or dismantling of any fire alarm system component including any
fire alarm-initiating device (e.g., smoke detectors, manual pull station);

Removal or dismantling of any exit sign or any component of the exit lighting
system, including photo luminescent exit path markings;

Removal or dismantling of any part of a sprinkler system including piping or
sprinkler heads;

Removal or dismantling of any part of a standpipe system including fire
pumps or valves;

Removal of any non-load bearing / non-fire-rated wall (greater than 45 square
feet or 50 percent of a given wall);

Any plumbing work other than the repair or replacement of plumbing fixtures;

Removal of any fire-resistance rated portions of a wall, ceiling, floor, door,
corridor, partition, or structural element enclosure including spray-on fire
resistance rated materials;

Removal of any fire damper, smoke damper, fire stopping material, fire
blocking, or draft stopping within fire-resistance rated assemblies or within
concealed spaces;
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13.  Any work that otherwise requires a permit from the DOB (full demolitions,
alterations, renovations, modifications or plumbing work).
C.  The asbestos abatement contractor shall provide a floor plan showing the areas of
the building under abatement and the location of all fire exits in said areas. It shall
be prominently posted in the building lobby or comparable location, along with a
notice stating the location within the building of the negative air cutoff switch, if
applicable.

D.  The general contractor shall submit, as required, an asbestos abatement permit due
to one or more of the activities listed in 1.07 (B) (1-8) and (B) (13) of this
specification. The asbestos abatement contractor is responsible for submitting, with
an asbestos project notification, a work place safety plan (WPSP) and any other
applicable construction documents. These documents must be prepared by a
registered design professional.

E. A WPSP is not required for projects requiring an asbestos abatement permit due to
one or more of the activities listed in 1.07 (B) (9-12) of this specification. The
asbestos abatement contractor shall submit, together with the asbestos project
notification, all applicable asbestos abatement permit construction documents.

E: The general contractor shall retain a Registered Design Professional to perform the
inspections required pursuant to Title 28 of the Administrative Code, including but
not limited to special inspections required by Chapter 17 of the Building Code, as
follows:

1. A final inspection shall be performed by a registered design professional
retained by the asbestos abatement contractor after all work authorized by the
asbestos abatement permit is completed. The person performing the
inspection shall note all failures to comply with the provisions of the Building
Code or approved asbestos abatement permit and shall promptly notify the
owner in writing. All defects noted in such inspection shall be corrected. The
final inspection report shall either:

a. Confirm:

(I) That the construction work is complete, including the
reinstallation or reactivation of any building fire safety or life
safety component.

(2)  That any defects previously noted have been corrected.

(3)  That all required inspections were performed.

(4)  That the work is in substantial compliance with the approved

asbestos abatement permit construction documents, the Building
Code, and other applicable laws and rules.
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b. Confirm:

(1)  That the construction work does not return the building (or
portion thereof) affected by the abatement project to a condition
compliant with the building code and other applicable laws and
rules, but that the registered design professional has reviewed an
application for asbestos abatement permit construction
documents approval that has been approved by the department
of buildings, and the subsequent scope of work as approved will,
upon completion, render all areas affected by the asbestos
project in full compliance with the building code and all
applicable laws and rules.

(2)  That any defects previously noted that are not addressed by the
subsequent scope of work as approved by the department of
buildings, have been corrected.

(3) That all required inspections that are not addressed by the
subsequent scope of work as approved by the department of
buildings were performed.

(4) That all completed work pursuant to an asbestos abatement
permit is in substantial compliance with the approved asbestos
abatement permit construction documents.

G.  The general contractor shall provide the final inspection reports to be filed with DEP
on A-TR1 form. Records of final inspections made by registered design
professionals shall be submitted to DDC as part of the close out document package.

H.  Erect bilingual (English-Spanish) warning signs around the work space and at every
point of potential entry from the outside and at main entrance to building which can
be viewed by the public without obstruction, in accordance with OSHA 29 CFR
1926.1101 (K) (Sign Specifications) and Title 15, Chapter 1 of RCNY. The warning
signs shall be a bright color so that they will be easily noticeable. The size of the
sign and the size of the lettering shall be no less than OSHA requirements.

I; Provide the required labels for all polyethylene bags and all drums utilized to
transport contaminated material to the landfill in accordance with OSHA 29 CFR
1926.1101 (K)(2) and by 49 CFR Parts 171 and 172 of the Department of
Transportation regulations.

I Provide any other signs, labels, warnings, and posted instructions that are necessary
to protect, inform and warn people of the hazard from asbestos exposure. Post in a
prominent and convenient place for the workers a copy of the latest applicable
regulations from OSHA, EPA, NIOSH, State of New York and New York City and
any additional items mandated for posting by the aforementioned regulations.

K.  Furnish all permits, variances and notices required to perform the Work.
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1.08 EMERGENCY PRECAUTIONS

A.  Establish emergency and fire exits from the Work Area. The clean side of all
emergency exits shall be equipped with two full sets of protective clothing and
respirators at all times.

B.  Notify local medical emergency personnel, both ambulance crews and hospital
emergency room staff prior to commencement of abatement operations as to the
possibility of having to handle contaminated or injured workmen, and shall be
advised on safe decontamination.

C.  Prepare to administer first aid to injured personnel after decontamination. Seriously
injured personnel shall be treated immediately or evacuated immediately for
decontamination. When an injury occurs, precautions shall be taken to reduce
airborne fiber concentrations (i.e., misting of the air with water) until the injured
person has been removed from the Work Area.

D.  Notify, before actual removal of the asbestos material, the local police and fire
departments to the danger of entering the Work Area. Asbestos abatement contractor
shall make every effort to help these agencies form plans of action should their
personnel need to enter the contaminated area.

1.09 SUBMITTALS
A. Pre-Construction Submittals:

1 Attend a pre-construction meeting scheduled by the City of New York
Department of Design and Construction. This meeting shall also be attended
by a designated representative of the City of New York third party air
monitoring firm, facility manager and the Construction Project Manager. At
this meeting, the asbestos abatement contractor shall present three copies of
the following items, bound and indexed. The detailed plan of action must be
submitted at least five (5) days prior to the pre-construction meeting.

a. Asbestos abatement contractor’s scope of work, work plan and
schedule.
b. Asbestos project notifications, approved variances and plans to

Government Agencies.

c. Copies of Permits, clearance and licenses if required.

d. Schedules: the asbestos abatement contractor shall provide to the
Construction Project Manager a copy of the following schedules for
approval. Once approved, schedules shall be maintained and updated
as received. Asbestos abatement contractor shall post a copy of all
schedules at the site:
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(1) A construction schedule stating critical dates of the project
including, but not limited to, mobilization, Work Area
preparation, demolition, gross removal, fine cleaning,
encapsulation, inspections, clearance monitoring, and phase of
refinishing and final inspections. The schedule shall be updated
biweekly, at a minimum.

(2) A schedule of staffing stating number of workers per shift per
activity, name and number of supervisor(s) per shift, shifts per
day, and total days to be worked.

(3)  Submit all changes in schedule or staffing to the Construction
Project Manager prior to implementation.

(4) A schedule of equipment to be used including numbers and types
of all major equipment such as HEPA Air Filtration Units,
HEPA-vacuums, airless sprayers, Water Atomizing Devices and
Type "C" compressors.

A written plan and shop drawings for preparation of work site and
decontamination chamber.

Description of protective clothing and approved respirator to be used,
make, model, NIOSH approval numbers.

Delineation of responsibility of work site supervision, including
competent person, with names, resumes, and home telephone numbers.

Explanation of decontamination sequence and isolation techniques.

Description of specific equipment to be utilized, including make and
model number of air filtration devices, vacuums, sprayers, etc.

Description of any prepared methods, procedures, techniques, or
equipment other than those specified in the Contract Documents.

Explanation of the handling of asbestos contaminated wastes including
EPA and NYCDEP identification numbers of Waste Hauler.

Description of the final clean-up procedures to be used.

Name and qualifications of asbestos abatement asbestos abatement
contractor’s Air Monitor including AIHA accreditation, and proof of
NIOSH PAT and NIST/NVLAP Bulk Quality Assurance Proficiency
of OSHA samples for approval by the City of New York Department
of Design and Construction.
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n. Written description of emergency procedures to be followed in case of
injury or fire. This section must include evacuation procedures, source
of medical assistance (name and telephone number) and procedures to
be used for access by medical personnel (examples: first aid squad and
physician). NOTE: Necessary Emergency Procedures Shall Take
Priority Over All Other Requirements of These Specifications.

0. Material Safety Data Sheets (MSDS) for encapsulants, sealants,
firestopping foam, cleaners/disinfectants, spray adhesive and any and
all potentially hazardous materials that may be employed on the
project. No work involving the aforementioned will be allowed to
proceed until MSDS are reviewed.

p. Worker Training and Medical Surveillance: Asbestos abatement
contractor shall submit a list of the persons who will be employed by
him in the removal work. Present evidence that workers have received
proper training required by the regulations and the medical
examinations required by OSHA 29 CFR 1926.1101.

a. lLogs: Specimen copies of daily progress log, visitor's log. and disposal
log.

(I)  The asbestos abatement contractor shall provide a permanently
bound log book of minimum 8-1/2" x 11” size at the entrance to
the Worker and Waste Decontamination enclosure system as
hereinafter specified. Log book shall contain on title page the
project name, name, address and phone number of
Environmental Control Representative; name, address and
phone number of asbestos abatement contractor; name, address
and phone number of asbestos abatement contractor and City’s
air testing entity; emergency numbers including, but not limited
to local Fire/Rescue Department. Log book shall contain a list
of personnel approved by the laboratory for entry into the Work
Area.

(2)  All entries into the log shall be made in non-washable,
permanent ink and such pen shall be strung to or otherwise
attached to the log to prevent removal from the log-in area.
Under no circumstances shall pencil entries be permitted. Any
significant events occurring during the abatement project shall
be entered into the log. Upon completion of the job, the
Asbestos abatement contractor shall submit a copy of the
logbook containing a day-to-day record of personnel log entries
countersigned by the Construction Project Manager every day.

E Worker's Acknowledgments: Submit statements signed by each
employee that the employee has received training in the proper
handling of ACM, understands the health implications and risks
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involved; and understands the use and limitations of the respiratory
equipment to be used.

B.  Submit copies of the following items to the Construction Project Manager during
the work:

4.

Security and safety logs showing names of person entering workspace, date
and time of entry and exit, record of any accident, emergency evacuation, and
any other safety and/or health incident.

Progress logs showing the number of workers, supervisors, hours of work and
tasks completed shall be submitted daily to the Construction Project Manager.

Floor plans indicating asbestos abatement asbestos abatement contractor's
current work progress shall be submitted for review by the Construction

Project Manager at weekly progress meetings.

All asbestos abatement contractors’ air monitoring and inspection results.

C.  Project Closeout Submittals:

Upon

completion of the project and as a condition of acceptance, the asbestos

abatement contractor shall present two copies of the following items, bound and
indexed:

AUGUST 2013 VERSION

Lien Waivers from asbestos abatement contractor, Sub-asbestos abatement
contractors and Suppliers,

Daily OSHA air monitoring results,

All Waste Manifests (Asbestos and Construction Debris), seals and disposal
logs,

Field Sign-In/Sign-Out Logs for every shift,

Copies of all Building Department Forms and Permits,

A Letter of Compliance stating that all the work on this project was performed
in accordance with the Specifications and all applicable Federal, State and
Local regulations,

All Warranties as stated in the Specifications,

a. Fully executed disposal certificates and transportation manifest.
Project Record: The asbestos abatement contractor shall maintain a project

record for all small and large asbestos projects. During the project, the project
record shall be kept on site at all times. Upon completion of the project, the
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project record shall be maintained by the building owner. The project record
shall be submitted to DDC as part of the close out documents. The project
record shall consist of:

Copies of licenses of all asbestos abatement contractors involved in the
project;

Copies of DEP and NYSDOL supervisor and handler certificates for
all workers engaged in the project;

Copies of all project notifications and reports filed with DEP and
NYSDOL for the project, with any amendments or variances;

Copies of all asbestos abatement permits, including associated
approved plans and work place safety plan;

A copy of the air sampling log and all air sampling results;

A copy of the abatement asbestos abatement contractor’s daily log
book:

All data related to bulk sampling including the results of any asbestos
surveys performed by an asbestos investigator;

Copies of all asbestos waste manifests;
A copy of all Project Monitor’s Reports (ACP-15).

A copy of each ATR-1 Form completed for the asbestos project (if
required).

A copy of each Asbestos Project Conditional Closeout Report (ACP-
20).

A copy of the Asbestos Project Completion Form (ACP-21).

The asbestos abatement contractor shall submit one of the following
certifications to the DOB, with a copy provided to DDC:

a.

Asbestos Project Completion Form. If an asbestos project has been
performed, a copy of the asbestos project completion form issued by
DEP shall be submitted to DOB, with a copy being provided to DDC,
prior to the issuance of a DOB permit and to any amendment of the
underlying construction document approval which increases the
scope of the project to include (a) work area(s) not previously
covered.
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b. An Asbestos Project Conditional Close-out Form. If an asbestos
project has been performed a copy of the asbestos project conditional
close-out form issued by DEP shall be submitted to DOB, with a copy
being provided to DDC, prior to the issuance of a DOB permit and to
any amendment of the underlying construction document approval
which increases the scope of the project to include (a) work area(s)
not previously covered.

1.10 QUALITY ASSURANCE

A.

All work required for the completion of this project or called for in this Specification
must be executed in a workmanlike manner by using the appropriate methods
established by regulatory requirements and/or industrial standards.  All
workmanship or work methods are subject to review and acceptance by the
Construction Project Manager. Throughout the Specification, reference is made to
codes and standards which establish qualities, levels or types of workmanship which
will be considered acceptable. It is the asbestos abatement asbestos abatement
contractor’s responsibility to comply with these codes and standards during the
execution of this work.

All materials and equipment required or consumed during the work of this Contract
must meet the minimum acceptable criteria established by codes and standards
referenced elsewhere in this Specification. Materials and equipment must be
submitted for prior approval as part of the asbestos abatement contractor’s “Shop
Drawings”.

It is the asbestos abatement a contractor’s responsibility, when so required by the
Specification or upon written request from the Commissioner or his representative
to furnish all required proof that workmanship, materials and/or equipment meet or
exceed the codes and standards referenced. Such proof shall be in the form
requested, typically a certified report or test conducted by a testing entity approved
for that purpose by DDC.

The asbestos abatement contractor shall furnish proof that employees working under
his supervision have had instruction on the dangers of asbestos exposure, on
respirator use, decontamination, and OSHA regulations. This proof shall be in the
form of a notarized affidavit to the effect that the above requirements have been
satisfied.

The a asbestos abatement contractor will have at all times in his possession and in
view at the job site the OSHA regulations 29 CFR 1910.1001, and 1926.1101
Asbestos, and Environmental Protection Agency 40 CFR, Part 61, subpart B:
National Emission Standard for asbestos, asbestos stripping, work practices and
disposal of asbestos waste. He shall also have one copy of NYC Title 15, Chapter
1 of RCNY and NYS DOL ICR 56 at the job site at all times.

Familiarity with Pertinent Codes and Standards: In procuring all items used in this
work, it is the a asbestos abatement contractor's responsibility to verify the detailed
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requirements of the specifically named codes and standards and to verify that the
items procured for use in this work meet or exceed the specified requirements, and
are suitable for their intended use.

G.  Rejection of Non Complying Items: The Commissioner reserves the right to reject
items incorporated into the work that fail to meet the specified minimum
requirements. The Commissioner further reserves the right, and without prejudice to
other recourse that maybe taken, to accept non-complying items subject to an
adjustment in the Contract amount as approved by the City.

H.  Applicable Regulations, Codes and Standards: Applicable standards listed in these
Specifications include, but are not necessarily limited to, standards promulgated by
the following agencies and organizations:

1. American National Standards Institute (ANSI)
(Successor to USASI and ASA)
25 West 43 Street (between 5™ and 6™ Avenue) 41 Floor
New York, NY 10036
212-642-4900

N

American Society for Testing and Materials (ASTM)
100 Bar Harbor Drive

West Conshohocken, PA 19428-2959

610-832-9500

3. National Institute for Occupational Safety and Health (NIOSH)
Robert A. Taft Laboratory
4676 Columbia Pkwy
Mailstop R12 Cincinnati, Ohio 45226
513-841-4428

4. National Electrical Code (NEC)
See NFPA

5 National Fire Protection Association (NFPA)
| Batterymarch Park
Quincy, Massachusetts 02169-7471
617-770-3000

6. New York City Fire Department (FDNY)
9 Metrotech Center
Brooklyn, NY 11201-5431
718-999-2117

A New York City Department of Buildings (NYC DOB)
Enforcement Division
280 Broadway, New York, New York 10007
212- 566-2850
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New York City Department of Environmental Protection (NYCDEP)
Bureau of Environmental Compliance

Asbestos Control Program

59-17 Junction Boulevard, 8" Floor

Corona, New York 11368

718-595-3682

New York City Department of Health and Mental Hygiene (NYC DOHMH)
Environmental Investigation

125 Worth Street

New York, New York 10013

212-442-3372

New York State Department of Labor (NYSDOL)
Division of Safety and Health

Engineering Services Unit

State Office Building Campus

Albany, New York 12240-0010

New York City Department of Sanitation
125 Worth Street, Room 714

New York, New York 10013
212-566-1066

Occupational Safety and Health Administration (OSHA)
Region II - Regional Office

201Varick Street, Room 908

New York, New York 10014

212-337-2378

United States Environmental Protection Agency (EPA or USEPA)
Region Il

Asbestos NESHAPS Contact

Air and Waste Management Division

(Air Compliance Branch) — USEPA

290 Broadway, 21* Floor

New York, New York 10007-1866

212-637-3660

I. Post all applicable regulations in a conspicuous place at the job site. Assure that the
regulations are not altered, defaced or covered by other materials. One copy of each
regulation must also be kept at the Asbestos abatement contractor's office.

1.11  CITY/ASBESTOS ABATEMENT CONTRACTOR RESPONSIBILITIES

A.  The normal occupants of the Work Areas will be relocated by the City prior to the
performance of the abatement work and returned there to at the conclusion of the
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abatement work, at no cost to the asbestos abatement contractor. However, the
asbestos abatement contractor shall protect all furniture and equipment in the Work
Areas in a manner as hereinafter specified. In addition, the asbestos abatement
contractor shall perform the work of this Contract in a manner that will be least
disruptive to the normal use of the non-Work Areas in the building.

B.  Asbestos abatement contractor shall be responsible for cleaning all portable items
not specifically addressed by the Facility, in the Work Areas, or dispose of same as
asbestos contaminated waste.

C.  Facility to provide asbestos abatement contractor with a list of items that cannot be
removed and need special attention.

D.  Facility to stop all deliveries that may be scheduled to the Work Area while work is
in progress.

E. Facilities to have authorized personnel on site at all times or supply the asbestos
abatement contractor with means of contacting such personnel without unreasonable
delay. Such personnel shall have access to all areas, have knowledge of electrical,

contractor in case of any power failure or breakdown to shut down air supply
systems, to reset and control all protective systems such as alarms, sprinklers, locks,
etc. The Facility shall ensure no active air handling systems are operating within the
Work Area.

F. City will not occupy the portions of the building, in which work is being performed
during the entire asbestos removal operation, including completion of clean up.

G.  Asbestos abatement contractor shall provide a plan for 24 hour job security both for
prevention of theft and for barring entry of curious but unprotected personnel into
Work Areas.

H.  Asbestos abatement contractor shall provide surveillance by a fire watch and set
forth procedures to be taken for the safety of building occupants in the event of an
emergency, in accordance with the WPSP.

L Should the failure of any utility occur, the City will not be responsible to the asbestos
abatement contractor for loss of time or any other expense incurred.

1, Facility will be responsible to notify the asbestos abatement contractor of any
planned electrical power shutdowns in order to ensure that there are no power
interruptions in the negative air pressure systems.

K. Asbestos abatement contractor shall remove all flammable materials from the work
area and all sources of ignition (including but not limited to pilot lights) shall be
extinguished.
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Asbestos abatement contractor shall require a competent person (as defined in
OSHA 1926.1101) to perform the following functions and to be on-site continuously
for the duration of the project:

Ls Monitor the setup of the Work Area enclosure and ensure its integrity.
2 Control entry and exit into the work enclosure.
3. Ensure that employees are adequately trained in the use of engineering

controls, proper work practices, proper personal protective equipment and in
decontamination procedures.

4. Insure that employees use proper engineering controls, proper work practices,
proper personal protective equipment and proper decontamination
procedures.

5 The competent person (as defined in OSHA1926.1101) shall check for rips
and tears in work suits, and ensure that they are mended immediately or
replaced.

1.12  USE OF BUILDING FACILITIES

A.

City shall make available to the asbestos abatement contractor, from existing outlets
and supplies, all reasonably required amounts of water and electric power at no
charge.

Electric power to all Work Areas shall be shut down and locked out except for
electrical equipment that must remain in service. Safe temporary power and lighting
shall be provided by asbestos abatement contractor in accordance with applicable
codes. All power to Work Areas shall be brought in from outside the area through
ground-fault interrupter circuits installed at the source. Stationary electrical
equipment within the Work Area, which must remain in service, shall be adequately
protected, enclosed and ventilated. The Facility will identify all electric lines that
must remain in service. Asbestos abatement contractor shall protect all lines.

Asbestos abatement contractor shall provide, at his own expense, all electrical,
water, and waste connections, tie-ins, extensions, and construction materials,
supplies, etc. All water tie-ins shall be hard piped with polyethylene or copper
piping. At the end of each shift, asbestos abatement contractor shall disconnect all
hoses within the work zone and place in equipment room of the worker
decontamination unit. Asbestos abatement contractor shall ensure positive shutoff
of all water to Work Area during non-working hours.

Utilities:

L General:
All temporary facilities required to be installed, shall be subject to the
approval of the Commissioner. Prior to starting the work at any site; specify
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clearly the temporary locations of facilities preferably with sketches and
submit the same to the Construction Project Manager for approval.

Water:

The Department of Design and Construction will furnish all water needed for
construction, at no cost to the asbestos abatement contractor in buildings
under their jurisdiction. All temporary plumbing or adaptations to supply the
needs of the Work Area shall be installed and removed by the asbestos
abatement contractor and the cost thereof included in the Lump Sum price for
abatement work. Shower water for the decontamination unit shall be
provided hot. Heating of water, if necessary, shall be provided by the asbestos
abatement contractor.

Electricity:

The Department of Design and Construction will furnish all electricity needed
for construction, at no cost to the asbestos abatement contractor in buildings
under their jurisdiction. All temporary electrical work or adaptations to
supply the needs of the Work Area shall be installed and removed by the
asbestos abatement contractor and the cost thereof included in the Lump Sum
price for abatement work.

In leased spaces, arrangements for water supplies and electricity must be
made with the landlord. However, all such arrangements must be made
through and are subject to approval of the Department of Design and
Construction. Utilities will be provided at no cost to the Asbestos abatement
contractor. However, it is the asbestos abatement contractor’s (or the General
contractor’s) responsibility to furnish and install a suitable distribution system
to the Work Area. This system will be provided at no cost to the City.

A dedicated power supply for the negative pressure ventilating units shall be
utilized. The negative air equipment shall be on a ground fault circuit
interrupter (GFCI) protected circuit separate from the remainder of the work
area temporary power circuits.

E. Asbestos abatement contractor shall shut down and lock out all electric power to all

work

areas except for electrical equipment that must remain in service. Safe

temporary power and lighting shall be provided in accordance with all applicable

codes.

Existing light sources (e.g., house lights) shall not be utilized. All power to

work areas shall be brought in from outside the area through ground-fault circuit
interrupter at the source.

1.

AUGUST 2013 VERSION

If electrical circuits, machinery, and other electrical systems in or passing
though the work area must stay in operation due to health and safety
requirements, the following precautions must be taken:

a. All unprotected cables, except low-voltage (less than 24 volts)
communication and control system cables, panel boxes of cables and
joints in live conduit that run through the work area shall be covered
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with three (3) independent layers of six (6) mil fire retardant
polyethylene. Each layer shall be individually duct taped and sealed.
All three (3) layers of polyethylene sheeting shall be left in place until
satisfactory clearance air sampling results have been obtained.

b. Any energized circuits remaining in the work area shall be posted with
a minimum two (2) inch high lettering warning sign which reads:
DANGER LIVE ELECTRICAL - KEEP CLEAR. A sign shall be
placed on all live covered barriers at a maximum of ten (10) foot
intervals. These signs shall be posted in sufficient numbers to warn all
persons authorized to enter the work area of the existence of the
energized circuits.

2. Any source of emergency lighting which is temporarily blocked as a result of
work place preparation shall be replaced for the duration of the project by
battery operated or temporary exit signs, exit lights, or photo luminescent path
markings.

F. Asbestos abatement contractor shall provide a separate temporary electric panel
board to power asbestos abatement contractor’s equipment. The Facility will
designate an existing electrical source in proximity to the Work Area. Asbestos
abatement contractor's licensed electrician shall provide temporary tie-in via cable,
outlet boxes, junction boxes, receptacles and lights, all with ground fault
interruption. At no time shall extension cords greater than 50-feet in length be
allowed. All temporary electrical installation shall be in accordance with OSHA
regulations. The electric shut down for power panel tie-in will be on off-hours and
must be coordinated with the Facility. Asbestos abatement contractor shall provide
to the City a specification and drawing outlining his power requirements at the pre-
construction meeting.

G.  Additional electrical equipment (i.e., transformers, etc.), which is necessary due to
the lack of existing power on the floor, shall be at the asbestos abatement contractor's
expense.

H.  Asbestos abatement contractor shall provide fire protection in accordance with all
State and Local fire codes.

L. Sprinklers, standpipes, and other fire suppression systems shall remain in service
and shall not be plasticized.

L. When temporary service lines are no longer required, they shall be removed by the
asbestos abatement asbestos abatement contractor. Any parts of the permanent
service lines, grounds and buildings, disturbed or damaged by the installation and/or
removal of the temporary service lines, shall be restored to their original condition
by the asbestos abatement asbestos abatement contractor. Senior Stationary
Engineer will inspect and test all switches, controls, gauges, etc. and shall submit a
list to the Construction Project Manager of any equipment damaged by the asbestos
abatement asbestos abatement contractor.
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Asbestos abatement contractor shall supply hot shower water necessary for use in
the decontamination unit.

1.13  USE OF THE PREMISES

A.

.

Asbestos abatement contractor shall confine his apparatus, the storage of materials,
and supplies, and the operation of his workmen to limits established by law,
ordinances, and the directions of the Construction Project Manager and the Facility.
All flammable or combustible materials shall be properly stored to obviate fire and
in areas approved by the Facility.

Asbestos abatement contractor shall assure that no exits from the building are
obstructed, that appropriate safety barriers are established to prevent access, and that
Work Areas are kept neat, clean, and safe.

Asbestos abatement contractor shall maintain exits from the work area or alternative
exits shall be established, in accordance with section 1027 of the New York City
Fire Code. Exits shall be checked at the beginning and end of each work shift against
blockage or impediments to exiting.

If the openings of temporary structural partitions related to abatement work areas
block egress, the partition shall consist of two sheets of fire retardant 6-mil plastic,
prominently marked as an exit with photo luminescent paint or signage. Cutting
tools (e.g., knife, razor) shall be attached to the work area side of the sheeting for
use in the event that the barrier must be cut open to allow egress.

All surrounding work, fixtures, soil lines, drains, water lines, gas pipes, electrical
conduit, wires, utilities, duct work railings, shrubbery, landscaping, etc. which are
to remain in place shall be carefully protected and, if disturbed or damaged, shall be
repaired or replaced as directed by the City, at no additional cost.

All routes through the building to be used by the asbestos abatement contractor shall
first be approved by the Construction Project Manager and the Facility.

Attention is specifically drawn to the fact that other asbestos abatement contractors,
performing the work of other Contracts, may be (or are) brought upon any of the
work sites of this Contract. Therefore, the asbestos abatement contractor shall not
have exclusive rights to any site of his work and shall fully cooperate and coordinate
his work with the work of other asbestos abatement contractors who may be on (or
are on) any site of the work of this Contract. Regulated area exempted.

Temporary toilet facilities must be provided by the asbestos abatement contractor

on the site. Coordinate location of facilities with Construction Project Manager. No
toilet facilities will be allowed in the Work Area.
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PROTECTION AND DAMAGE

A.

The asbestos abatement contractor is responsible to cover all furniture and
equipment that cannot be removed from Work Areas. Moveable furniture and
equipment will be removed from Work Areas by asbestos abatement contractor prior
to start of work and returned upon successful completion of the final air testing. At
the conclusion of the work (after clearance level of air testing reaches the acceptable
limit), the asbestos abatement contractor will remove all plastic covering from the
walls, floors, furniture, equipment and reinstall furniture and equipment in the
cleaned Work Area. The asbestos abatement contractor shall remove all shades,
curtains and drapes from the Work Area, and reinstall the same following the final
clean up.

Prior to plasticizing, the proposed work areas shall be pre-cleaned using HEPA
filtered vacuum equipment and/or wet cleaning methods. Methods that raise dust,
such as sweeping or vacuuming with equipment not equipped with HEPA filters, are
prohibited.

Use rubber tired vehicles that use non-volatile fuels for conveying material inside
building and provide temporary covering, as necessary, to protect floors.

No materials or debris shall be thrown from windows or doors of the building.
Building waste system shall NOT be used to remove refuse.

Debris shall be removed from the work site daily. Premises shall be left neat and
clean after each work shift, so that work may proceed the next regular workday
without interruption. Limited bag storage may take place within the Work Area
when approved by the Construction Project Manager.

Protect floors and walls along removal routes from damage, wear and staining with
contamination control flooring. All finished surfaces to be protected with Masonite
or other rigid sheathing material.

A preliminary inspection for pre-existing damage shall be conducted by asbestos
abatement contractor and representative of the City before commencement of the
project.

RESPIRATORY PROTECTION REQUIREMENTS

A.

Respiratory protection shall be worn by all individuals who may be exposed to
asbestos fibers from the initiation of the asbestos project until all areas have
successfully passed clearance air monitoring in accordance with Regulations and
these Specifications.

Asbestos abatement contractor shall develop and implement a written respiratory

protection program with required site-specific procedures and elements. The
program shall be administered by a properly trained individual. The written
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respiratory protection program shall include the requirements set forth in OSHA
Standard 29 CFR 1910.134, at a minimum.

C.  The Asbestos abatement contractor shall provide workers with individually issued
and marked respiratory equipment. Respiratory equipment shall be suitable for the
asbestos exposure level(s) in the Work Area(s), as specified in OSHA Standards 26
CFR 1910.134 and 29 CFR 1926.1101, NIOSH Standard 42 CFR 84, or as more
stringently specified otherwise, herein.

D.  Where respirators with disposable filter parts are employed, the asbestos abatement
contractor will provide sufficient filter parts for replacement as necessary or as
required by the applicable regulation.

E. All respiratory protection shall be NIOSH approved. All respiratory protection shall
be provided by asbestos abatement contractor, and used by workers in conjunction
with the written respiratory protection program.

F. Asbestos abatement contractor shall provide respirators selected by an Industrial
Hygienist that meet the following requirements:

lable I.-- Assigned Protection Factors’
Type of Respirator Half mask Full face piece | Helmet/hood
I. Air-Purifying Respirator'-? 310 ) [

2. Powered Air-Purifying Respirator
(PAPR) 50 1,000 25/1,000

3. Supplied-Air Respirator (SAR) or
Airline Respirator

° Demand mode 10 SO0 e,
o Continuous flow mode 50 1,000 425/1,000
e Pressure-demand or other positive- 50 {11111 ————

pressure mode

4. Self-Contained Breathing Apparatus

(SCBA)
e Demand mode 10 50 50
e Pressure-demand or other positive- | .................. 10,000 10,000
pressure mode (e.g., open/closed
circuit)
Notes:

'Employers may select respirators assigned for use in higher workplace concentrations of a
hazardous substance for use at lower concentrations of that substance, or when required respirator
use is independent of concentration.
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The assigned protection factors in Table 1 are only effective when the employer implements a
continuing, effective respirator program as required by this section (29 CFR 1910.134), including
training, fit testing, maintenance, and use requirements.

3This APF category includes filtering face pieces, and half masks with elastomeric face pieces.

*The employer must have evidence provided by the respirator manufacturer that testing of these
respirators demonstrates performance at a level of protection of 1,000 or greater to receive an APF
of 1,000. This level of performance can best be demonstrated by performing a WPF or SWPF study
or equivalent testing. Absent such testing, all other PAPRs and SARs with helmets/hoods are to be
treated as loose-fitting face piece respirators, and receive an APF of 25.

SThese APFs do not apply to respirators used solely for escape. For escape respirators used in
association with specific substances covered by 29 CFR 1910 subpart Z, employers must refer to
the appropriate substance-specific standards in that subpart. Escape respirators for other IDLH
atmospheres are specified by 29 CFR 1910.134 (d) (2) (ii).

G.  Selection of high efficiency filters:

1 All high efficiency filters shall have a nominal efficiency rating of 100 (99.97-
percent effective) when tested against 0.3-micrometer monodisperse diethyl-
hexyl phthalate (DOP) particles.

2, Choose N-, R-, or P-series filters based upon the presence or absence of oil
particles.

a. N-series filters shall only be used for non-oil solid and water based
aerosols or fumes.

b. R- and P-series filters shall be used when oil aerosols or fumes (i.c.,
lubricants, cutting fluids, glycerin, etc.) are present. The R-series filters
are oil resistant and the P-series filters are oil proof.

C. Follow filter manufacture recommendations.

8. If a vapor hazard exists, use an organic vapor cartridge in combination with
the high efficiency filter.

H.  Historical airborne fiber level data may serve as the basis for selection of the level
of respiratory protection to be used for an abatement task. Historical data provided
by the asbestos abatement contractor shall be based on personal air monitoring
performed during work operations closely resembling the processes, type of
material, control methods, work practices, and environmental conditions present at
the site. Documentation of aforementioned results may be requested by the City
and/or Third-Party Air Monitor for review. This will not relieve the asbestos
abatement contractor from providing personal air monitoring to determine the time-
weighted average (TWA) for the work under contract. The TWA shall be determined
in accordance with 29 CFR 1926.1101.
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. Atno time during actual removal operations shall half-mask air purifying respirators
be allowed unless a full 8-hour TWA and excursion limit have been conducted, and
reviewed by the Construction Project Manager. If the TWA and excursion limit have
not been conducted, a Supplied-Air Respirator (SAR) or Airline Respirator or Self-
Contained Breathing Apparatus (SCBA) must be used. Use of single use dust
respirators is prohibited for the above respiratory protection.

J. Workers shall be provided with personally issued and individually marked
respirators. Respirators shall not be marked with any equipment that will alter the
fit of the respirator in any way. Only waterproof identification markers shall be used.

K. Asbestos abatement contractor shall ensure that the workers are qualitatively or
quantitatively fit tested by an Industrial Hygienist initially and every 12 months
thereafter with the type of respirator he/she will be using.

k. Whenever the respirator design permits, workers shall perform the positive and
negative air pressure fit test each time a respirator is worn. Powered air-purifying
respirators shall be tested for adequate flow as specified by the manufacturer.

M.  No facial hairs (beards) shall be permitted to he worn when wearino respiratory
protection that requires a mask-to-tace seal.

N.  If a worker wears glasses, a spectacle kit to fit their respirator shall be provided by
the asbestos abatement contractor at the asbestos abatement contractor's expense.

O.  Respiratory protection maintenance and decontamination procedures shall meet the
following requirements:

1. Respiratory protection shall be inspected and decontaminated on a daily basis
in accordance with OSHA 29 CFR 1910.134 (b); and

2. High efficiency filters for negative pressure respirators shall be changed after
each shower; and

3. Respiratory protection shall be the last piece of worker protection equipment
to be removed. Workers must wear respirators in the shower when going
through decontamination procedures as stated in Section 3.03 and/or 3.04.

4. Airline respirators with high efficiency filtered disconnect shall be
disconnected in the equipment room and worn into the shower. Powered
air-purifying respirator face pieces shall be worn into the shower.
Filtered/power pack assemblies shall be decontaminated in accordance with
manufacturers recommendations; and

5. Respirators shall be stored in a dry place and in such a manner that the face-
piece and exhalation valves are not distorted; and

6. Organic solvents shall not be used for washing of respirators.
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P. Authorized visitors shall be provided with suitable respirators and instruction on the
proper use of respirators whenever entering the Work Area. Qualitative fit test shall
be done to ensure proper fit of respirator.

1.16 PROTECTIVE CLOTHING

A.  Provide worker protection as required by the most stringent OSHA and/or EPA
standards applicable to the work. Provide to all workers, foremen, superintendents,
authorized visitors and inspectors, protective disposable clothing consisting of full
body coveralls, head covers, gloves and 18-inch high boot type covers or reusable
footwear.

B. In addition to personal protective equipment for workers, the asbestos abatement
contractor shall make available at each worksite at least four (4) additional uniforms
and required respiratory equipment each day for personnel who are authorized to
inspect the work site. He/she shall also provide, for the duration of the work at any
site involving a decontamination unit for worksite access, a lockable storage locker
for use by the Construction Project Manager. In addition to respiratory masks for
workers, the asbestos abatement contractor must have on hand at the beginning of
each work day, at least four (4) masks each with two sets of fresh filters, for use by
personnel who are authorized to inspect the worksite. The asbestos abatement
contractor shall check for proper fit of the respirators of all City personnel authorized
to enter the Work Area.

C.  Asbestos handlers involved in tent procedures shall wear two (2) disposable suits,
including gloves, hood and footwear, and appropriate respiratory equipment. All
street clothes shall be removed and stored in a clean room within the work site. The
double layer personal protective equipment shall be used for installation of the tent
and throughout the procedure, if a decontamination unit (with shower and clean
room) is contiguous to the Work Area, only one (1) layer of disposable personal
protective equipment shall be required; in this case, prior to exiting the tent the
worker shall HEPA vacuum and wet clean the disposable suit.

D.  The outer disposable suit (if 2 suits are worn) shall be removed and remain in the
tent upon exiting. Following the tent disposal and work site clean up the workers
shall immediately proceed to a shower at the work site. The inner disposal unit and
respirator shall be removed in the shower after appropriate wetting. The disposal
clothing shall be disposed of as asbestos-containing waste material. The workers
shall then fully and vigorously shower with supplied liquid bath soap, shampoo, and
clean dry towels.

E.  Coveralls: provide disposable full-body coveralls and disposable head covers.
Require that they be worn by all workers in the Work Area. Provide a sufficient
number for all required changes for all workers in the Work Area.

F. Boots: provide work boots with non-skid soles, and where required by OSHA, foot
protection, for all workers. Provide boots at no cost to workers. Paint uppers of all

028213-44 STATEN ISLAND BOROUGH HALL
AUGUST 2013 VERSION CAPIS ID #: E14-0010



ASBESTOS ABATEMENT

boots yellow with waterproof enamel. Do not allow boots to be removed from the
Work Area for any reason after being contaminated with ACM and/or dust.

G.  Hard Hats: provide hard hats as required by OSHA for all workers, and provide a
minimum of four spares for Inspectors, visitors, etc. Label all hats with same
warning label as used on disposal bags. Require hard hats to be worn at all times that
work is in progress that may cause potential head injury. Provide hard hats of the
type with polyethylene strap suspension. Require hats to remain in the Work Area
throughout the work. Thoroughly clean and decontaminate and bag hard hats prior
to removing them from the Work Area at the end of the work.

H.  Goggles: provide eye protection (goggles) as required by OSHA for all workers
involved in any activity that may potentially cause eye injury. Require them to be
worn at all times during these activities. Thoroughly clean and decontaminate
goggles before removing them from the Work Area.

L Gloves: provide work gloves to all workers, of the type dictated by the Work and
OSHA Standards. Do not remove gloves from the Work Area. Dispose of as
asbestos-asbestos contaminated waste at the end of the work. Gloves shall be worn
atall times. except during Work Area Preparation activities that do not disturh ACM.

J. Reusable footwear, hard hats and eye protection devices shall be left in the
contaminated Equipment Room until the end of the Asbestos Abatement Work.

K.  Disposable protective clothing shall be discarded and disposed of as asbestos waste
every time the wearer exits from the workspace to the outside through the
decontamination facility.

I Respirators, disposable coveralls, head covers and foot covers shall be provided by
the asbestos abatement contractor for the Facilities Representative, Construction
Project Manager and any other authorized representative who may inspect the Work
Area. Provide two respirators and six respirator filter changes per day.

1.17  AIR MONITORING - ASBESTOS ABATEMENT CONTRACTOR

A.  Asbestos abatement contractor shall employ a qualified industrial hygiene
laboratory to analyze air samples in accordance with OSHA Regulations, 1926.1101
(Asbestos Standards for Construction) and New York City regulations.

B.  The industrial hygiene laboratory shall be a current proficient participant in the
American Industrial Hygiene Association (AIHA) PAT Program. The laboratory
identification number shall be submitted and approved by the City. The laboratory
shall be accredited by the AIHA and New York State Department of Health
Environmental Laboratory Approval Program (ELAP).

C.  Industrial hygiene laboratory shall also be a current proficient participant in the
NIST/NVLAP Quality Assurance Program for the identification of bulk samples.
Laboratory identification number shall be submitted to and approved by the City.
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D.  Air monitoring responsibilities for the asbestos abatement contractor’s employees,
shall be performed by a representative of the industrial hygiene laboratory retained
by the asbestos abatement contractor.

E. Asbestos abatement contractor shall submit to the City all credentials of the
designated (as defined in OSHA 1926.1101) and industrial hygiene laboratory
representative for approval.

F.  Air monitoring and inspection shall be conducted by the Asbestos abatement
contractor’s competent person (as defined in OSHA 1926.1101).

G.  Continuous (daily or per shift) monitoring and inspection will include Work Area
samples, personnel samples from the breathing zone of a worker to accurately
determine the employees' 8-hour TWA (unless Type C respirators are used) and
decontamination unit clean room samples.

H.  Work Area samples and employee personnel samples shall be taken using pumps
whose flow rates can be determined to an accuracy of +5-percent, at a minimum of
two liters per minute. This must be demonstrated at the job site.

L. Sampling and analysis methods shall be per NIOSH 7400A.
J. Test Reports:

L Promptly process and distribute one copy of the test results, to the
Commissioner.

2 Prompt reports are necessary so that if required, modifications to work
methods and/or practices may be implemented as soon as possible.

3: Asbestos abatement contractor shall by facsimile notify the Commissioner
within 24 hours of the results of each test, followed by written notification
within three days.

K. Competent person shall conduct inspections and provide written reports daily.
Inspections will include checking the standard operating procedures, engineering
control systems, respiratory protection and decontamination systems, packaging and
disposal of asbestos waste, and any other aspects of the project which may affect the
health and safety of the people and environment.

L.  All costs for required air monitoring by the asbestos abatement contractor's
competent person shall be borne by the asbestos abatement contractor.

M. The City reserves the right to conduct air and surface dust sampling in conjunction
with and separate from the Third-Party Air Monitor for the purposes of Quality
Assurance.
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All samples shall be accompanied by a Chain of Custody Record that shall be
submitted to the Construction Project Manager upon completion of analysis.

THIRD PARTY MONITORING AND LABORATORY

A.

The NYCDDC, at its own expense, will employ the services of an independent Third
Party Air Monitoring Firm and Laboratory. The Third Party Air Monitor will
perform air sampling activities and project monitoring at the Work Site.

The Laboratory will perform analysis of air samples utilizing Phase Contrast
Microscopy (PCM) and/or Transmission Electron Microscopy (TEM). This
laboratory shall meet the standards stated in Paragraph 1.17. B.

Observations will include, but not be limited to, checking the standard operating
procedures, engineering control systems, respiratory protection, decontamination
systems, packaging and disposal of asbestos waste, and any other aspects of the
project that may affect the health and safety of the environment, Asbestos abatement
contractor, and/or facility occupants.

The Third Party Air Monitoring Firm and the designated Project Monitor shall have
access o ail areas of the ashestos removal project at all times and shall continuously
inspect and monitor the performance of the asbestos abatement contractor to verify
that said performance complies with this Specification. The Third-Party Air Monitor
shall be on site throughout the entire abatement operation.

The NYCDDC will be responsible for costs incurred with the Third Party Air
Monitoring Firm and laboratory work. Any subsequent additional testing required
due to limits exceeded during initial testing shall be paid for by the Asbestos
abatement contractor.

At a minimum, air sampling shall be conducted in accordance with the following
schedule:

e Pre- During Post-
Abatement Activity Abatement | Abatement | Abatement
Equal to or greater than 10,000
square feet or 10,000 linear feet of PCM PCM TEM
ACM
Less than 10,000 square feet or
10,000 linear feet of ACM PUl HCM i

Note: TEM is acceptable wherever PCM is required.

G.  The number of air samples required per stage of abatement and size of abatement

project is listed in the table below:
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Pre-Abatement LhLig Post Abatement
Abatement
Large Asbestos Projects

1. Full Containment 10 5 10
2. Glovebag inside Tent > > 3

Exterior Foam and Vertical . d
3. - 5 5

Surfaces
4. Interior Foam 10 5¢ 104
Small Asbestos Projects
1. Full Containment 6 3 6
2. Glovebag inside Tent 3 3b 3
3. Tent 3b 3o 3P
4 Exterior Foam and i 3¢ 3d
’ Vertical Surfaces
5. Interior Foam 6 3¢ 6
Minor Projects

1 Glovebag inside Tent - - 14
2 Tent - : 1¢

Exterior Foam and Vertical d
3. - - 1

Surfaces
4 Interior Foam - - 14
Notes:

a. if more than three (3) tents then two (2) samples required per enclosure.
b. if more than three (3) tents then one (1) sample required per enclosure.
c. samples shall be taken within the work area(s).
d. area sampling is required only if:
- visible emissions are detected during the project
- during-abatement area sampling results exceeded 0.01 f/cc or the pre-abatement area
sampling result(s) for interior projects where applicable.
- work area to be reoccupied is an interior space at a school, healthcare, or daycare
facility.

H.  Prior to commencement of abatement activities, the Third Party Air Monitoring
Firm will collect a minimum number of area samples inside each homogeneous work

area.

1. Samples will be taken during normal occupancy activities and circumstances
at the work site.

2. Samplers shall be located within the proposed work area and at all proposed
isolation barrier locations.

3. Samples shall be analyzed using PCM.
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4. The number of samples to be collected will be determined by the size of the
project and the abatement methods to be utilized.
I Frequency and duration of the air sampling during abatement shall be representative

of the actual conditions during the abatement. The size of the asbestos project will
be a factor in the number of samples required to monitor the abatement activities.
The following minimum schedule of samples shall be required daily.

1.

AUGUST 2013 VERSION

For large asbestos projects employing full containment, area air sampling
shall be performed at the following locations:

d.

Two area samples outside the work area in uncontaminated areas of the
building, remote from the decontamination facilities.

(1)  Primary location selection shall be within 10 feet of isolation
barriers.

(2) Where negative ventilation exhaust runs through
uncontaminated building areas, one of the area samples will be
required in these areas to monitor any potential fiber release.

(3)  Where exhaust tubes have been grouped together in banks of up
to five (5) tubes, with each tube exhausting separately and the
bank of tubes terminating together at the same controlled area,
one area air sample shall be taken.

One area sample within the uncontaminated entrance to each
decontamination enclosure system.

Where adjacent non-work areas do not exist, an exterior area sample
shall be taken.

One area sample within 5 feet of the unobstructed exhaust from a
negative pressure ventilation system exhausting indoors but not within
a duct.

One area sample outside, but within 25 feet of, the building or
structure, if the entire building or structure is the work area.

For large asbestos projects involving interior foam method, area air sampling
shall be performed at the following sampling locations:

a.

One area sample taken outside the work area within 10 feet of isolation
barriers.

One area sample taken within the uncontaminated entrance to each
worker decontamination and waste decontamination enclosure system.
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One area sample within 5 feet of the unobstructed exhaust from a
negative pressure ventilation system exhausting indoors but not within
a duct, if applicable.

Three area samples inside the work area.

One area sample where the negative ventilation exhaust ducting runs
through uncontaminated building areas, if applicable.

For large asbestos projects employing the glovebag procedure within a tent,
a minimum of five continuous air samples shall be taken concurrently with
the abatement for each work area, unless there are more than three enclosures,
in which case two area samples per enclosure are required.

a.

Four area samples taken outside the work area within ten feet of tent
enclosure(s).

One area sample taken within the uncontaminated entrance to each
worker and waste decontamination enclosure system.

One area sample within five feet of the unobstructed exhaust from a
negative pressure ventilation system exhausting indoors, but not within
a duct, if applicable.

One area sample where negative ventilation exhaust ducting runs
through uncontaminated building areas, if applicable.

For large asbestos projects involving exterior foam method or removal of
ACM from vertical surfaces, a minimum of five continuous area samples shall
be taken concurrently with the abatement for each work area using the
following minimum requirements:

a.

Three area samples inside the work area and remote from the
decontamination systems.

One area sample within the uncontaminated entrance to each worker
and waste decontamination enclosure system.

One area sample outside the work area within 25 feet of the building
or structure, if the entire building or structure is the work area.

One area sample inside the building or structure at the egress point to
the work area, if applicable.

For small asbestos projects employing full containment, a minimum of three
continuous area samples shall be taken concurrently with the abatement for
each work area at the following locations:
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a. Two area samples taken outside the work area within ten feet of the
isolation barriers.

b. One area sample within the uncontaminated entrance to each worker or
waste decontamination enclosure system.

& One area sample within five feet of the unobstructed exhaust from a
negative pressure ventilation system exhausting indoors, but not within
a duct, if applicable.

d. One area sample where negative ventilation exhaust ducting runs
through an uncontaminated building area, if applicable.

6. Tent Procedures:
For projects involving more than 25 linear feet or 10 square feet, a minimum
of three continuous samples shall be taken concurrently throughout
abatement.

J. Post-abatement clearance air monitoring for projects not solely employing glove-
bag procedures shall include a minimum number of area samples inside each
homogeneous work area and outside each homogeneous work area (five samples
inside/five samples outside for Large Projects and three samples inside/three
samples outside for Small Projects). In addition to the five sample inside/five sample
outside minimum for Large Projects, one additional representative area sample shall
be collected inside and outside the work area for every 5,000 square feet above
25,000 square feet of floor space where ACM has been abated.

K. Post-abatement clearance air monitoring for Small Projects solely employing glove-
bag procedures is not required unless one or more of the following events occurs. In
such cases, post-abatement clearance air monitoring procedures shall be followed.
The events requiring post-abatement clearance air monitoring are:

1. The integrity of the glove-bag was compromised,
2. Visible emissions are detected outside the glove-bag, and/or

3 Ambient levels exceed 0.01 f/cc during abatement.

| o Monitoring requirements for other than post-abatement clearance air monitoring are
as follows:

I The sampling zone for indoor air samples shall be representative of the
building occupants' breathing zone.

2. If possible, outdoor ambient and baseline samplers should be placed about 6
feet above the ground surface in reasonable proximity to the building and
away from obstructions and drafts that may unduly affect airflow.
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For outdoor samples, if access to electricity and concerns about security
dictate a rooftop site, locations near vents and other structures on the roof that
would unduly affect airflow shall be avoided.

Air sampling equipment shall not be placed in corners of rooms or near
obstructions such as furniture.

Samples shall have a chain of custody record.

M.  Area air sampling during abatement shall be conducted as specified in the following
documents except as restricted or modified herein:

1,

D

Measuring Airborne Asbestos Following an Abatement Action, US EPA
document 600/4-85-049 (Nov., 1985);

Guidance for Controlling Asbestos-Containing Materials in Buildings; US
EPA Publication 560/5-85- 024 (June, 1984);

Methodology for the Measurement of Airborne Asbestos by Electron
Microscopy US EPA Contract No. 68-02- 3266;

Mandatory and non-mandatory Electron Microscopy Methods set forth in 40
CFR Part 763, Subpart E, Appendix A.

NIOSH 7400 method using “A” counting rules

N. Inaccordance with the above criteria, area samples (see NYCDEP Asbestos Control
Program Regulations) shall conform to the following schedule:

Area Samples for Analysis by Minimum Volume Flow Rate

PCM, 25mm cassettes 560 liters 5 to 15 liters/minute

TEM, 25mm cassettes 560 liters 1 to 10 liters/minute

TEM, 37mm cassettes 1,250 liters 1 to 10 liters/minute
0.  Post-abatement clearance air monitoring requirements are as follows:

1.

AUGUST 2013 VERSION

Sampling shall not begin until at least one hour after wet cleaning has been
completed and no visible pools of water or condensation remain.

Samplers shall be placed at random around the work area. If the work area
contains the number of rooms equivalent to the number of required samples
based on floor area, a sampler shall be placed in each room. When the number
of rooms is greater than the required number of samples, a representative
sample of rooms shall be selected.

The representative samplers placed outside the work area but within the
building shall be located to avoid any air that might escape through the
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isolation barriers and shall be approximately 50 feet from the entrance to the
work area, and 25 feet from the isolation barriers.

P, The following aggressive sampling procedures shall be used within the work area
during all clearance air monitoring:

1.

Before starting the sampling pumps, use forced air equipment (such as a one
horsepower leaf blower) to direct exhaust air against all walls, ceilings,
floors, ledges and other surfaces in the work area. This pre-sampling
procedure shall take at least five minutes per 1,000 square feet of floor area;
then

Place a 20-inch diameter fan in the center of the room. Use one fan per 10,000
cubic feet of room space. Place the fan on slow speed and point it toward the
ceiling.

Start the sampling pumps and sample for the required time or volume.
Turn off the pump and then the fan(s) when sampling is completed.

Collect a minimum number of area samples inside and ouiside each
homogeneous work area (five inside/five outside samples for Large Projects
and three inside/three outside samples for Small Projects). In addition to the
minimum for Large Projects, one representative area samples shall be
collected inside and outside the work area for every 5,000 square feet above
25,000 square feet of floor space where ACM has been abated.

Q.  For post-abatement monitoring, arca samples shall conform to the following

schedule:
Area Samples for Analysis by Minimum Volume Flow Rate
PCM 1,800 liters 5 to 15 liters/minute
TEM 1,250 liters 1 to 10 liters/minute

AUGUST 2013 VERSION

Each homogeneous work area that does not meet the clearance criteria shall
be thoroughly re-cleaned using wet methods, with the negative pressure
ventilation system in operation. New samples shall be collected in the work
area as described above. The process shall be repeated until the work site
meets the clearance criteria.

For an asbestos project with more than one homogeneous work area, the
release criterion shall be applied independently to each work area.

Should airborne fiber concentrations exceed the clearance criteria, the
asbestos abatement contractor shall re-clean the work area utilizing wet
wiping and HEPA-vacuuming techniques. Following completion of re-
cleaning activities, the Third-Party Air Monitor will perform an observation
of the Work Area. If the Third-Party Air Monitor determines that the work
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was performed in accordance with the specifications, the appropriate settling
period will be observed and additional air sampling will be performed.

All costs resulting from additional air tests and observations shall be borne by
the asbestos abatement contractor. These costs may include, but are not
limited to, labor, analysis fees, materials, and expenses.

After the area has been found to be in compliance, the asbestos abatement
contractor may remove Isolation Barriers and perform final cleaning as
specified.

R.  Clearance and/or Re-occupancy Criteria:

1.

The clearance criteria shall be applied to each homogeneous work area
independently.

For PCM analysis, the clearance air monitoring shall be considered
satisfactory when each of the 5 inside/5 outside samples for Large Projects
and/or 3 inside/3 outside samples for Small Projects is less than or equal to
0.01 f/cc or the background concentrations, whichever is greater.

For TEM analysis, the clearance air monitoring shall be considered
satisfactory when the requirements stated in 40 CFR Part 763, Subpart E,
Appendix A, Section IV are met.

As soon as the air monitoring tests are completed, the Third-Party Air Monitor
will send the results of such tests to the City and notify the Asbestos
abatement contractor.

The asbestos abatement contractor shall initiate the appropriate closeout
information into the DEP ARTS database within 24 hours of work area
completion to allow the Third Party Air Monitoring Firm to complete and
submit the ACP-15 forms for each specific work area.

The asbestos abatement contractor shall provide the ACP-20 and ACP-21
forms to the Third Party Air Monitoring Firm within 48 hours of receipt.

1.19 TAMPERING WITH TEST EQUIPMENT

All parties to this Contract are hereby notified that any tampering with testing equipment
will be considered an attempt at falsifying reports and records to federal and state agencies
and each offense will be prosecuted under applicable state and federal criminal codes to
the fullest extent possible.

120 GUARANTEE

A.  Work performed in compliance with this Contract shall be guaranteed for a period
of one year from the date the completed work is accepted by the City.

AUGUST 2013 VERSION
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The asbestos abatement contractor shall not be held liable for the guarantee where
the repair required under the guarantee is a result of obvious abuse or vandalism, as
determined by the Commissioner.

The City will notify the asbestos abatement contractor in writing regarding defects
in work under the guarantee.

PART 2 - PRODUCTS

2.01 MATERIAL HANDLING

A.

Deliver all materials to the job site in their manufacturer's original container, with
the manufacturer's label intact and legible.

I Maintain packaged materials with seals unbroken and labels intact until time
of use.

2 Store all materials on pallets, away from any damp and/or wet surface. Cover
materials in order to prevent damage and/or contamination.

3. Promptly remove damaged materials and unsuitable items from the job site,
and promptly replace with material meeting the specified requirements, at no
additional cost to the City.

The Construction Project Manager may reject as non-complying such material and
products that do not bear identification satisfactory to the Construction Project
Manager as to manufacturer, grade, quality and other pertinent information.

2.02 MATERIALS

A.

Wetting agents: (Surfactant) shall consist of resin materials in a water base, which
have been tested to ensure materials are non-toxic and non-hazardous. Surfactants
shall be installed according to the manufacturer's written instructions.

Encapsulants: Liquid material which can be applied to asbestos-containing material
which temporarily controls the possible release of asbestos fibers from the material
or surface either by creating a membrane over the surface (bridging encapsulant) or
by penetrating into the material and binding its components together (penetrating
encapsulant). A thin coat of lockdown encapsulant shall be applied to all surfaces in
the work area which were not the subject of removal or abatement, including the
cleaned layer of the surface barriers, but excepting sprinklers, standpipes, and other
active elements of the fire suppression system.

During abatement activities, replacement materials shall be stored outside the work
area in a manner to prevent contamination. Materials required for the asbestos
project (i.e., plastic sheeting, replacement filters, duct tape, etc.) shall be stored to
prevent damage or contamination.
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D.  Framing Materials and Doors: As required to construct temporary decontamination
facilities and isolation barriers. Lumber shall be high grade, new, finished one side
and fire retardant.

E. Fire Retardant Polyethylene Sheeting: minimum uniform thickness of 6-mil.
Provide largest size possible to minimize seams. All materials used in the
construction of temporary enclosures shall be noncombustible or fire-retardant in
accordance with NFPA 701 and 255.

E. Fire Retardant Reinforced Polyethylene Sheeting: For covering floor of
decontamination units, provide translucent, nylon reinforced or woven polyethylene
laminated, fire retardant polyethylene sheeting. Provide largest size possible to
minimize seams, minimum uniform thickness 6-mil. All materials used in the
construction of temporary enclosures shall be noncombustible or fire-retardant in
accordance with NFPA 701 and 255.

G. Drums: Asbestos-transporting drums, sealable and clearly marked with warning
labels as required by OSHA and EPA.

H.  Polyethylene Disposal Bags: Asbestos disposal bags, minimum of fire retardant 6-
mil thick. Bags shall be clearly marked with warning labels as required by OSHA

and EPA.

[ Signs: Asbestos warning signs for posting at perimeter of Work Area, as required
by OSHA and EPA.

J. Waste Container Bag Liners and Flexible Trailer Trays: One piece leak-resistant

flexible tray with absorbent pad.

K.  Tape: Provide tape which is of high quality with an adhesive that is formulated to
aggressively stick to sheet polyethylene.

L. Spray Adhesive: Provide spray adhesive in aerosol cans which is specifically
formulated to stick tenaciously to sheet polyethylene.

M.  Flexible Duct: Spiral reinforced flex duct for air filtration devices.

Protective Clothing: Workers shall be provided with sufficient sets of properly
fitting, full-body, disposable coveralls, head covers, gloves, and 18-inch high
boot-type foot covers. Protective clothing shall conform to OSHA Standard 29 CFR
1926.1101.

O.  Surfactants, strippers, sealers, or any other chemicals used shall be non-carcinogenic
and non-toxic.

P. Materials used in the construction of temporary enclosures shall be noncombustible
or fire-retardant in accordance with NFPA 701 and 255.
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203 TOOLS AND EQUIPMENT

A.  Air Filtration Device (AFD): AFDs shall be equipped with High Efficiency
Particulate Air (HEPA) filtration systems and shall be approved by and listed with
Underwriter's Laboratory.

B.  Scaffolding: All scaffolding shall be designed and constructed in accordance with
OSHA (29 CFR 1926/1910), New York City Building Code, and any other
applicable federal, state and local government regulations. Whenever there is a
conflict or overlap of the above references the most stringent provisions are
applicable. All scaffolding and components shall be capable of supporting without
failure a minimum of four times the maximum intended load, plus an allowance for
impact. All scaffolding and staging must be certified in writing by a Professional
Engineer licensed to practice in the State of New York.

1. Equip rungs of all metal ladders, etc., with an abrasive, non-slip surface.

2 Provide non-skid surface on all scaffold surfaces subject to foot traffic.
Scaffold ends and joints shall be sealed with tape to prevent penetration of
asbestos fibers.

C.  Transportation Equipment: Transportation Equipment, as required, shall be suitable
for loading, temporary storage, transit and unloading of asbestos contaminated waste
without exposure to persons or property. Any temporary storage containers
positioned outside the building for temporary storage shall be metal, closed and
locked.

D.  Vacuum Equipment: All vacuum equipment utilized in the Work Area shall utilize
HEPA filtration systems.

E. Vacuum Attachments: Soft Brush Attachment, Asbestos Scraper Tool, Drill Dust
Control Kit.

F. Electric Sprayer: An electric airless sprayer suitable for application of encapsulating
material and shall be approved by and listed with Underwriters Laboratory.

G.  Water Sprayer: The water sprayer shall be an airless or other low-pressure sprayer
for amended water application.

H.  Water Atomizer: Powered air-misting device equipped with a ground fault
interrupter and equipped to operate continuously.

L. Brushes: All brushes shall have nylon bristles. Wire brushes are excluded from use
due to their potential to shred asbestos fibers into small, fine fibers. Wire brushes
maybe used for cleaning pipe joints within glove-bags upon written approval of the
Construction Project Manager.

J. Power tools used to drill, cut into, or otherwise disturb ACM shall be manufacturer-
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equipped with HEPA filtered local exhaust ventilation. Abrasive removal methods,
including the use of beadblasters, are prohibited.

K. Other Tools and Equipment: Asbestos abatement contractor shall provide other
suitable tools for the stripping, removal, encapsulation, and disposal activities
including but not limited to: hand-held scrapers, sponges, rounded-edge shovels,
brooms, and carts.

L Fans and Leaf Blower: Provide Leaf Blower (one leaf blower per floor) and one 20-
inch diameter fans for each 10,000 cubic feet of Work Area volume to be used for
aggressive sampling technique for clearance air testing.

M.  Fire Extinguishers: At least one fire extinguisher with a minimum rating 2-A: 10-
B: C shall be required for each work place. In the case of large asbestos projects, at
least two such fire extinguishers shall be required.

N.  First Aid Kits: Asbestos abatement contractor shall maintain adequately stocked first
aid kits in the clean rooms of the decontamination units and within Work Areas. The
first aid kit shall be approved by a licensed physician for the work to be performed
under this Contract.

0.  Water Service:

L. Temporary Water Service Connection: All connections to the Facilities water
system shall include back flow protection. Valves shall be temperature and
pressure rated for operation of the temperature and pressures encountered.
After completion of use, connections and fittings shall be removed without
damage or alteration to existing water piping, and equipment. Leaking or
dripping fittings/valves shall be repaired and or replaced as required.

2. Water Hoses: Employ new heavy-duty abrasion-resistant hoses with a
pressure rating greater than the maximum pressure of the water distribution
system to provide water into each Work Area and to each Decontamination
Enclosure Unit. Provide fittings as required for connection to existing wall
hydrants or spouts, as well as temporary water heating equipment, branch
piping, showers, shut-off nozzles and equipment.

3. Water Heater: Provide UL rated 40-gallon electric water heaters to supply hot
water for Personal Decontamination Enclosure System Shower. Activate
from 30 Amp Circuit breakers located within the Decontamination Enclosure
sub panel. Provide relief valve compatible with water heater operations, pipe
relief valve down to drip pan at floor level with type 'L' copper piping. Drip
pans shall be 6-inch deep and securely fastened to water heater. Wiring of the
water heater shall comply with NEMA, NECA, and UL standards.

P. Electrical Service:

1. General: Comply with applicable NEMA, NECA and UL standards and
governing regulations for materials and layout of temporary electric service.

028213-58 STATEN ISLAND BOROUGH HALL
AUGUST 2013 VERSION CAPIS ID #: E14-0010



AUGUST 2013 VERSION

ASBESTOS ABATEMENT

Temporary Power: Provide service to decontamination unit sub panel with
minimum 60 AMP, two pole circuit breaker or fused disconnect connected to
the building's main distribution panel. Sub panel and disconnect shall be sized
and equipped to accommodate all electrical equipment required for
completion of the work.

Voltage Differences: Provide identification warning signs at power outlets
that are other than 110-120 volt power. Provide polarized outlets for plug-in
type outlets, to prevent insertion of 110-120 volt plugs into higher voltage
outlets. Dry type transformers shall be provided where required to provide
voltages necessary for work operations.

Ground Fault Protection: Equip all circuits for any purpose entering Work
Area with ground fault circuit interrupters (GFCI). Locate the GFCIs outside
the Work Area so that all circuits are protected prior to entry to Work Area.
Provide circuit breaker type ground fault circuit interrupters (GFCI) equipped
with test button and reset switch for all circuits to be used for any purpose in
Work Area, decontamination units, exterior, or as otherwise required by NEC,
OSHA or other authority.

Power Distribution System: Provide circuits of adequate size and proper
characteristics for each use. In general run wiring overhead, and rise vertically
where wiring will be least subject to damage from operations.

Temporary Wiring: In the Work Area shall be type UF non-metallic sheathed
cable located overhead and exposed for surveillance. Provide liquid tight
enclosures or boxes for all wiring devices. Do not wire temporary lighting
with plain, exposed (insulated) electrical conductors.

Electrical Power Cords: Use only grounded extension cords; use hard service
cords where exposed to traffic and abrasion. Use single lengths of cords only.

Temporary Lighting: All lighting within the Work Area shall be liquid and
moisture proof and designed for the use intended.

a. Provide sufficient temporary lighting to ensure proper workmanship
everywhere; by combined use of daylight, general lighting, and
portable plug-in task lighting.

b. Provide lighting in the Decontamination Unit as required to supply a
minimum 50-foot candle light level.

If electrical circuits, machinery, and other electrical systems in or passing
though the work area must stay in operation due to health and safety
requirements, the following precautions must be taken:
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a. All unprotected cables, except low-voltage (less than 24 volts)
communication and control system cables, panel boxes of cables and
joints in live conduit that run through the work area shall be covered
with three (3) independent layers of six (6) mil fire retardant
polyethylene. Each layer shall be individually duct taped and sealed.
All three (3) layers of polyethylene sheeting shall be left in place until
satisfactory clearance air sampling results have been obtained.

A.  Throughout the construction period, the asbestos abatement contractor shall
maintain the building as described in this Section.

1.

The asbestos abatement contractor shall prevent building areas other than the
Work Area from becoming contaminated with asbestos-containing dust or
debris. Should areas outside the Work Area become contaminated with
asbestos-containing dust or debris as a consequence of the asbestos abatement
contractor’s work practices, the asbestos abatement contractor shall be
responsible for cleaning these areas in accordance with the procedures
appended in Title 15, Chapter 1 of RCNY and NYSDOL ICR56. All costs
incurred in cleaning or otherwise decontaminating non-Work Areas and the
contents thereof shall be borne by the asbestos abatement contractor at no
additional cost to the City.

The asbestos abatement contractor shall provide to all personnel and laborers
the required equipment and materials needed to maintain the specified
standard of cleanliness.

B. General

1.
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Waste water from asbestos removal operations, including shower water, may
be discharged into the public sewer system only after approved filtration is on
operation to remove asbestos fibers.

Asbestos wastes shall be double bagged in six mil (.006”) fire retardant
polyethylene bags approved for ACM disposal and shall be properly labeled
and handled before disposal.

All waste generated shall be bagged, wrapped or containerized immediately
upon removal. The personal and waste decontamination enclosure systems
and floor and scaffold surfaces shall be HEPA vacuumed and wet cleaned at
the end of each work shift at a minimum.

The asbestos abatement contractor shall use corrugated cartons or drums for
disposal of asbestos-containing waste having sharp edged components (e.g.,
nails, screws, metal lathe and tin sheeting) that may tear polyethylene bags
and sheeting. The waste within the drums or cartons must be double bagged.
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The asbestos abatement contractor shall transport all bags of waste to disposal
site in thirty gallon capacity metal or fiber drums with tight lids, or in locked
steel dumpster.

Dumping of debris, waste or bagged waste will not be permitted.

The waste decontamination enclosure system shall be wet cleaned twice using
wet cleaning methods upon completion of waste removal. When the worker
decontamination enclosure shower room alternates as a waste container wash
room, the shower room shall be washed immediately with cloths or mops
saturated with a detergent solution prior to wet cleaning.

Excessive water accumulation or flooding in the work area shall require work
to stop until the water is collected and disposed of properly.

ACM shall be collected utilizing rubber dust pans and rubber squeegees.

HEPA vacuums shall not be used on wet materials unless specifically
designed for that purpose.

Metal shovels shall not be used within the work area.

Mastic solvent when used will be applied in moderation (e.g., by airless
sprayer). Saturation of the concrete floor with mastic solvent must be
avoided.

The asbestos abatement contractor shall retain all items in the storage area in
an orderly arrangement allowing maximum access, not impeding traffic, and
providing the required protection of all materials.

The asbestos abatement contractor shall not allow accumulation of scrap,
debris, waste material, and other items not required for use in this work.
When asbestos contaminated waste must be kept on the work site overnight
or longer, it shall be double bagged and stored in accordance with New York
City Department of Sanitation (NYCDOS) regulation Title 16 Chapter 8, and
Federal, State and City laws.

At least twice a week (more if necessary), the asbestos abatement contractor
shall completely remove all scrap, debris and waste material from the job site.

The asbestos abatement contractor shall provide adequate storage space for
all items awaiting removal from the job site, observing all requirements for
fire protection and concerns for the environment.

All respiratory protection equipment shall be selected from the latest NIOSH
Certified Equipment list.

Daily and more often, if necessary, the asbestos abatement contractor shall
inspect the Work Areas and adjoining spaces, and pick up all scrap, debris,
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and waste material. All such items shall be removed to the place designated
for their storage.

Weekly, and more often, if necessary, the asbestos abatement contractor shall
inspect all arrangements of materials stored on the site; re-stack and tidy them
or otherwise service them to meet the requirements of these Specifications.

The asbestos abatement contractor shall maintain the site in a neat and orderly
condition at all times.

PART 3 - EXECUTION
3.01 WORKER DECONTAMINATION FACILITY

A.  Large Asbestos Projects (Small Project Option):

1.

AUGUST 2013 VERSION

Provide a worker decontamination facility in accordance with, Title 15,
Chapter 1, OSHA Standard 29 CFR 1926.1101, 12NYCRR Part 56 and as
specified herein. Unless approved by NYCDEP and the City, worker
decontamination facilities shall be attached to the Work Areas

a. Structure:

(1 Use modular systems or build using wood or metal frame studs,
joists, and rafters placed at a maximum of 16 inches on-center.

(2) When worker decontamination unit is located outdoors, in areas
with public access, or in correctional facilities, frame work
shall be lined with minimum 3/8” thickness fire rated plywood
sheathing. Sheathing shall be caulked or taped airtight at all
joints and seams.

3) Interior shall be covered with two layers of fire retardant 6-mil
polyethylene sheeting, with a minimum overlap of 12 inches at
seams. Seal seams airtight using tape and adhesive. The interior
floor shall be covered with two (2) layers of reinforced fire-
retardant polyethylene sheeting with a minimum overlap on the
walls of twelve inches.

4) Entrances to the decontamination unit shall be secured with
lockable hinged doors. Doors shall be open at all times when
abatement operations are in progress. Doors shall be louvered
to allow for air movement through the decontamination units
into Work Area.

b. Curtained Doorways: A device to allow ingress or egress from one
room to another while permitting minimal air movement between the
rooms.
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Air Locks: Air locks shall consist of two curtained doorways placed a
minimum of three feet apart.

Decontamination Enclosure System shall be placed adjacent to the
Work Area and shall consist of three totally enclosed chambers,
separated from Work Area and each other by airlocks, as follows:

(M

)

)

Equipment Room: The equipment room shall have a curtain
doorway to separate it from the Work Area, and share a
common airlock with the shower room. The equipment room
shall be large enough to accommodate at least one worker
(allowing them enough room to remove their protective
clothing and footwear), and a fire retardant 6-mil disposal bag
for collection of discarded clothing and equipment. The
equipment room shall be utilized for the storage of equipment
and tools after decontamination using a HEPA-vacuum and/or
wet cleaning. A one-day supply of replacement filters, in sealed
containers, for HEPA-vacuums and negative air machines,
extra tools, containers of surfactant, and other materials and
equipment required for the project shall be stored here. A walk-
off pan filled with water shall be placed in the Work Area just
outside the equipment room for persons to clean foot coverings
when leaving the Work Area. Contaminated footwear and
reusable work clothing shall be stored in this room.

Shower Room: The shower room shall have two airlocks (one
that separates it from the equipment room and one that
separates it from the clean room). The shower room shall
contain at least one shower, with hot and cold water adjustable
at the tap, per six workers. Careful attention shall be given to
the shower to ensure against leaking of any kind and shall
contain a rigid catch basin at least six inches deep. Asbestos
abatement contractor shall supply towels, shampoo and liquid
soap in the shower room at all times. Shower water shall be
continuously drained, collected, and filtered through a system
with at least a 5-micron particle size collection capacity. A
system containing a series of several filters with progressively
smaller pore sizes shall be used to avoid rapid clogging of the
filters by large particles. Pumps shall be installed, maintained
and utilized in  accordance  with  manufacturer’s
recommendations. Filtered water shall be discharged in
accordance with applicable codes. Contaminated filters shall be
disposed of as asbestos waste.

Clean Room: The clean room shall share a common airlock
with the shower room and shall have a curtained doorway to
separate it from outside non-contaminated areas. Lockers, for
storage of workers' street clothing, and shelves, for storing
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respirators, shall be provided in this area. Clean disposable
clothing, replacement filters for respirators, and clean dry
towels shall be provided in the clean room. The clean room
shall not be used for the storage of tool, equipment or other
materials.

Asbestos Projects:

Provide a worker decontamination facility in accordance with, Title 15,
Chapter 1, OSHA Standard 29 CFR 1926.1101, 12NYCRR Part 56 and as
specified herein. Unless approved by NYCDEP and the City, worker
decontamination facilities shall be attached to the Work Areas.

The worker decontamination enclosure system shall consist of, as a minimum,
an equipment room, a shower room, and a clean room separated from each
other and from the work area by curtained doorways. The equipment storage,
personnel gross decontamination and removal of disposal clothing shall occur
in the equipment room prior to entering the shower. All other requirements
shall be the same as described above for a large asbestos project.

For small asbestos projects with only one exit from the work area, the shower
room may be used as a waste washroom. The clean room shall not be used
for waste storage. All other requirements shall be the same as described above
for a large asbestos project.

C.  Decontamination Enclosure System Utilities: Lighting, heat, and electricity shall
be provided as necessary by the Asbestos abatement contractor, and as specified
herein.

3.02 WASTE DECONTAMINATION FACILITY

A.  Large Asbestos Project (Small Project Option)

l.

AUGUST 2013 VERSION

Provide a worker decontamination facility in accordance with, Title 15,
Chapter 1, OSHA Standard 29 CFR 1926.1101, 12NYCRR Part 56 and as
specified herein. Unless approved by NYCDEP and the City, worker
decontamination facilities shall be attached to the Work Areas.

a. Structure:

(1) Use modular systems or build using wood or metal frame studs,
joists, and rafters placed at a maximum of 16 inches on-center.

(2)  When worker decontamination unit is located outdoors, in areas
with public access, or in correctional facilities, frame work shall
be lined with minimum 3/8” thickness fire rated plywood
sheathing. Sheathing shall be caulked or taped airtight at all
joints and seams.
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(3)  Interior walls shall be covered with two layers of fire retardant
6-mil polyethylene sheeting, with a minimum overlap of 12
inches at seams. Seal seams airtight using tape and adhesive. The
interior floor shall be covered with two (2) layers of reinforced
fire-retardant polyethylene sheeting with a minimum overlap on
the walls of twelve inches.

(4) Entrances to the decontamination unit shall be secured with
lockable hinged doors. Doors shall be open at all times when
abatement operations are in progress. Doors shall be louvered to
allow for air movement through the decontamination units into
the Work Area.

b. Curtained Doorways: A device to allow ingress or egress from one
room to another while permitting minimal air movement between the
rooms.

e Air Locks: Air locks shall consist of two curtained doorways placed a

minimum of three feet apart.

d. Decontamination Enclosure System shall be located outside the work

area and attached to all locations through which ACM waste will be
removed from the work area and shall consist of two totally enclosed
chambers, separated from the Work Area and each other by airlocks,
as follows:

(1)  Washroom: An equipment washroom shall have two air locks
(one separating the unit from the Work Area and one common
air lock that separates it from the holding area). The washroom
shall have facilities for washing material containers and
equipment. Gross removal of dust and debris from contaminated
material containers and equipment shall be accomplished in the
Work Area, prior to moving to the washroom.

(2) Holding Area: A holding area shall share a common air lock
with the equipment washroom and shall have a curtained
doorway to outside areas. A hinged, lockable door shall be
placed at the holding area entrance to prevent unauthorized
access into the Work Area.

B. Small Asbestos Project:

1.

AUGUST 2013 VERSION

The worker decontamination enclosure system shall consist of, as a minimum,
an equipment room, a shower room, and a clean room separated from each
other and from the work area by curtained doorways. The equipment storage,
personnel gross decontamination and removal of disposal clothing shall occur
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in the equipment room prior to entering the shower. All other requirements
shall be the same as described above for a large asbestos project.

2 For small asbestos projects with only one exit from the work area, the shower
room may be used as a waste washroom. The clean room shall not be used
for waste storage. All other requirements shall be the same as described above
for a large asbestos project.

Decontamination Enclosure System Ultilities: Lighting, heat, and electricity shall
be provided as necessary by the Asbestos abatement contractor, and as specified
herein.

PERSONNEL ENTRANCE AND DECONTAMINATION PROCEDURES FOR
REMOVAL OPERATIONS UTILIZING REMOTE DECONTAMINATION
FACILITIES

A.

All individuals who enter the Work Area shall sign the entry log, located in the clean
room, upon each entry and exit. The log shall be permanently bound and shall fully
identify the facility, agents, asbestos abatement contractor(s), the project, each Work
Area, and worker respiratory protection employed. The job supervisor shall be
responsible for the maintenance of the log during the abatement activity. The log
shall be submitted to the NYC DDC within 48 hours of request.

Each worker shall remove street clothes in the clean room; wear two disposable
suits, including gloves, hoods and non-skid footwear; and put on a clean respirator
(with new filters) before entering the Work Area.

Each worker shall, before leaving the Work Area or tent, clean the outside of the
respirators and outer layer of protective clothing by wet cleaning and/or HEPA-
vacuuming. The outer disposable suit shall be removed in the airlock prior to
proceeding to the Worker Decontamination Unit. The inner disposable suit and
respirator shall be wet wiped and HEPA vacuumed thoroughly before removing and
prior to aggressive shower.

Following showering and drying off, each worker or authorized visitor shall proceed
directly to the clean room, dress in street clothes, and exit the decontamination
enclosure system immediately.

PERSONNEL ENTRANCE AND DECONTAMINATION PROCEDURES FOR
REMOVAL OPERATIONS UTILIZING ATTACHED DECONTAMINATION
FACILITIES

A.

All workers and authorized visitors shall enter the Work Area through the worker
decontamination facility.

All individuals who enter the Work Area shall sign the entry log, located in the clean
room, upon each entry and exit. The log shall be permanently bound and shall
identify fully the facility, agents, asbestos abatement contractor(s), the project, each

028213-66 STATEN ISLAND BOROUGH HALL

AUGUST 2013 VERSION CAPIS ID #: E14-0010



ASBESTOS ABATEMENT

Work Area and worker respiratory protection employed. The site supervisor shall be
responsible for the maintenance of the log during the abatement activity. The log
shall be submitted to the NYC DDC within 48 hours of request.

Each worker or authorized visitor shall, upon entering the job site, remove street
clothes in the clean room and put on a clean respirator with filters, and clean
protective clothing before entering the Work Area through the shower room and
equipment room.

Each worker or authorized visitor shall, each time he leaves the Work Area, remove
gross contamination from clothing before leaving the Work Area; proceed to the
equipment room and remove clothing except the respirator; still wearing the
respirator, proceed to the shower room; clean the outside of the respirator with soap
and water while showering; remove filters, wet them, and dispose of them in the
container provided for that purpose; wash and rinse the inside of the respirator; and
thoroughly shampoo and wash himself/herself.

Foliowing showering and drying off, each worker or authorized visitor shall proceed
directly to the clean room, dress in street clothes, and exit the decontamination
enclosure system immediately. Disposable clothing of the type worn inside the
Work Area is not permitted outside the Work Area.

3.05 MAINTENANCE OF DECONTAMINATION ENCLOSURE FACILITIES AND
BARRIERS

The following procedures shall be followed during abatement activities.

A.

All polyethylene barriers inside the work place and partitions constructed to isolate
the Work Area from occupied areas shall be inspected by the asbestos handler
supervisor at least twice per shift.

Smoke tubes shall be used to test the integrity of the Work Area barriers and the
decontamination enclosure systems daily before abatement activity begins and at the
end of each shift.

Damage and defects in the decontamination enclosure system shall be repaired
immediately upon discovery. The decontamination enclosure system shall be
maintained in a clean and sanitary condition at all times.

At any time during the abatement activity, if visible emissions are observed, or
elevated asbestos fiber counts outside the Work Area are measured, or if damage
oceurs to barriers, abatement shall stop. The source of the contamination shall be
located, the integrity of the barriers shall be restored and extended to include the
contaminated area, and visible residue shall be cleaned up using appropriate HEPA -
vacuuming and wet cleaning.

Inspections and observations shall be documented in the daily project log by the
asbestos handler supervisor.
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The daily inspection to ensure that exits have been checked against exterior blockage
or impediments to exiting shall be documented in the log book. If exits are found to
be blocked, abatement activities shall stop until the blockage is cleared.

3.06 MODIFICATIONS TO HVAC SYSTEMS

A.

Shut down, isolate or seal, all existing HVAC units, fans, exhaust fans, perimeter
convection air units, supply and/or return air ducts, etc., situated in, traversing or
servicing the work zone.

Seal all seams with duct tape. Wrap entire duct with a minimum of two layers of fire
retardant 6-mil polyethylene sheeting. All shutdowns are to be coordinated with the
Facility. Where systems must be maintained, i.e., traversing Work Areas to non-
Work Areas, only supply ducts will be maintained, protect as described above. All
returns must be blanked off in Work Area and adjacent areas, including floor above
and below Work Area. When required Asbestos abatement contractor shall apply
for a clarification from NYCDEP. The Asbestos abatement contractor shall
implement the following engineering procedures:

1. Maintenance of a positive pressure within the HVAC system of 0.01 inch
water gauge (or greater) with respect to the ambient pressure outside the Work
Area. The conditions for this system shall be maintained and be operational
24 hours per day from the initiation of Work Area preparation until successful
final air clearance. Positive pressurization of HVAC system shall be applied
only under the direction and control of professional engineer, or other
knowledgeable licensed professional;

2. The positive pressurization of the duct shall be tested, inspected and recorded
both at the beginning and at the end of each shift;

i The positive pressurization shall be monitored using instrumentation which
will provide a written record of pressurization and that will trigger an audible
alarm, if the static pressure falls below the set value;

4. The supply air fan and the supply air damper for the active positive-
pressurized duct shall be placed in the manual “on” positions to prevent
shutdown by fail-safe mechanisms;

3 The return air fan and the return air dampers shall be shut down and locked-
out;

6. All the seams of the HVAC ducts that pass through the Work Area shall be
sealed;

T The HVAC ducts that pass through the Work Area shall be covered with two
(2) layers of fire retardant 6-mil polyethylene sheeting, and all seams and
edges of both layers shall be sealed airtight;
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The supply air fans, return air fans, and all dampers servicing the Work Area
itself shall be shut down and locked-out. All openings within the Work Area
of supply and return air ducts shall be sealed with 3/8-inch fire rated plywood
and two layers of fire retardant 6-mil polyethylene;

When abatement occurs during periods while the HVAC system is shut down
an alternative method of pressurization of the duct passing through the Work
Area should be employed (e.g., by low-pressure “blowers”, etc., directly
coupled into the duct). Item #4 above shall be deleted and shall be replaced
by the requirement to set the dampers of the HVAC duct in the manual closed
positions, in order to effect pressurization.

C.  Asbestos abatement contractor to coordinate this item with the Facility and
Construction Project Manager at the commencement of work. Where present HVAC
systems (ducts) service an area and that air system cannot be shut down, asbestos
abatement contractor shall isolate and seal the ducts, both supply and return, at the
boundary of that zone.

L,

4.

To isolate. cap. or seal a duct, the asbestos abatement contractor shall remove
msulation from duct (if necessary). then disconnect linkage to fold shut ali
fire dampers. Asbestos abatement contractor shall seal all edges and seams
with caulk and duct-tape.

Asbestos abatement contractor shall then cut existing duct and fold metal in
and secure with approved fasteners. Asbestos abatement contractor shall

caulk and duct-tape all seams and edges.

All ducts shall then be completely wrapped and sealed with duct-tape and
three (3) layers of reinforced polyethylene sheeting.

All ducts shall be restored to original working order at the end of the project.

D. Where present HVAC systems (ducts) service occupied areas (non-Work Areas),
the Asbestos abatement contractor shall blank off the ducts.

1.

AUGUST 2013 VERSION

To isolate or seal the return duct, the asbestos abatement contractor shall
remove any insulation (if necessary) from the duct. Then disconnect linkage
to fold shut all fire dampers and insert a fiberglass board within the duct.
Asbestos abatement contractor shall seal all edges and seams with caulk, duct-
tape and three (3) layers of reinforced polyethylene sheeting.

All isolation of return ducts and any other activity that requires removal of
ceiling by the asbestos abatement contractor shall be conducted under
controls. Work is to be coordinated with the Construction Project Manager
and the Facility and is described as follows:

a. Work shall occur as scheduled.
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b. Horizontal surfaces near the blanking operations shall be protected
with fire retardant 6-mil polyethylene sheeting.

s Plastic drapes shall be used to enclose the immediate area.

d. Asbestos abatement contractor to position and operate air filtration
devices and HEPA-vacuums in the area to clean space after blanking
operations.

€. All personnel involved with this work shall receive personal protection

(i.e., respirators and disposable suits).

Upon loss of negative pressure or electric power, all work activities in an area shall
cease immediately and shall not resume until negative pressure and/or electric power
has been fully restored. When a power failure or loss of negative pressure lasts, or
is expected to last, longer than thirty (30) minutes, the following sequence of events
shall occur.

1= All make up air inlets shall be sealed airtight.

2 All decontamination facilities shall be sealed airtight after evacuation of all
personnel from the Work Area.

3. All adjacent areas shall be monitored for potential fiber release upon
discovery of and subsequently throughout, power failure.

LOCKOUT OF HVAC SYSTEMS, ELECTRIC POWER, AND ACTIVE
BOILERS

Prior to the start of any prep work, the asbestos abatement contractor shall employ skilled
tradesmen with limited asbestos licenses for the following work:

A.

Disable all ventilating systems or other systems bringing air into or exhausting air
out of the Work Area. Disable system by disconnecting wires removing circuit
breakers, by lockable switch or other positive means to ensure against accidental re-
starting of equipment.

Lock out power to the Work Area by switching off all breakers and removing them

from panels or by switching and locking entire panel. Label panel with following
notation: “DANGER CIRCUIT BEING WORKED ON”. Give all keys to Facility.
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Lock out power to circuits running through Work Area whenever possible by
switching off and removing breakers from panel. If circuits must remain live, the
Facility shall notify asbestos abatement contractor in order that he may secure a
variance from NYCDEP. The asbestos abatement contractor shall protect all conduit
and wires to remain and label all active circuits at intervals not to exceed 3 feet with
tags having the following notation: “DANGER LIVE ELECTROCUTION
HAZARD?”. The asbestos abatement contractor shall label all circuits in all locations
including hidden locations that may be affected by the work in a similar manner.

All boilers and other equipment within the work area shall be shut down, locked out,
tagged out and the burner/boiler/equipment accesses and openings shall be sealed
until abatement activities are complete. If the boiler or other exhausted equipment
will be subject to abatement, all breeching, stacks, columns, flues, shafts, and double-
walled enclosures serving as exhausts or vents shall be segregated from the affected
boiler or equipment and sealed airtight to eliminate potential chimney effects within
the work area.

PART 4 - PREPARATION OF WORK AREA AND REMOVAL PROCEDURES

4.01

REMOVAL OF ASBESTOS-CONTAINING MATERIAL

Asbestos abatement contractor Responsibility

Asbestos abatement contractor shall be responsible for the proper removal of ACM from
the Work Area using standard industry techniques. The Third-Party Air Monitor
representative shall observe the Work.

L. General Requirements:
a. Removal of ACM shall be performed using wet methods. Dry removal
of ACM is prohibited.

b. Spray ACM with amended water with sufficient frequency and
quantity to enhance penetration. Sufficient time shall be allowed for
amended water to penetrate the material to the substrate prior to
removal. All ACM shall be thoroughly wetted while work is being

conducted.

c. Accumulation of standing water on the floor of the Work Area is
prohibited.

d. Apply removal encapsulants, when used, in accordance with the

manufacturer’s recommendations and guidelines.

& Containerize ACM immediately upon detachment from the substrate.
Alternately, ACM may be dropped in to a flexible catch basin and
promptly bagged. Detached ACM is not permitted to lie on the floor
for any period of time. Excess air within the bag shall be removed
before sealing. ACM shall not be dropped from a height of greater than
10 feet. Above 10 feet, dust free inclined chutes may be used.
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Maximum inclination from horizontal shall be 60-degrees for all
chutes.

Exits from the work area shall be maintained, or alternative exits shall
be established, in accordance with section 1027 of the New York City
Fire Code. Exits shall be checked at the beginning and end of each
work shift against blockage or impediments to exiting.

Signs clearly indicating the direction of exits shall be maintained and
prominently displayed within the work area.

No smoking signs shall be maintained and prominently displayed
within the work place.

At least one fire extinguisher with a minimum rating 2-A: 10-B: C shall
be required for each work place. In the case of large asbestos projects,
at least two such fire extinguishers shall be required.

If the containment area of an asbestos project covers the entire floor of
the affected building, or an area greater than 15,000 square feet on any
given floor, the installation of a negative air cut off switch or switches
shall be required at a single location outside the work place, such as
inside a stairwell, or at a secured location in the ground floor lobby
when conditions warrant. The required switch or switches shall be
installed by a licensed electrician pursuant to a permit issued by the
Department of Buildings. If negative pressure ventilation equipment is
used on multiple floors the cutoff switch shall be able to turn off the
equipment on all floors.

B. Removal of ACM Utilizing Full Containment Procedures shall be as follows:

1.

AUGUST 2013 VERSION

Preparation Procedures:

Ensure that the Third-Party Air Monitor has performed area monitoring
and established a background count prior to the preparatory operations
for each removal area, as applicable.

Shut down, isolate, and lock out or tag heating, ventilating, and air
conditioning (HVAC) systems which serve or which pass through the
Work Area. Vents within the Work Area and seams in HVAC
components shall be sealed with tape and two layers of fire retardant
polyethylene sheeting. Filters in HVAC systems shall be removed and
treated as asbestos-asbestos contaminated waste.

Shut down, disconnect, and lock out or tag all electric power to the
Work Area so that there is no possibility of its reactivation until after
clearance testing of the Work Area.
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Provide and install decontamination enclosure systems in accordance
with Sections 3.01 and 3.02 of this Section.

Remove ACM that may be disturbed by the erection of partitions using
tent procedures and wet removal methods. Removal shall be limited to
a one-foot wide strip running the length/height of the partition.

Pre-clean and remove moveable objects from the Work Area. Pre-
cleaning shall be accomplished using HEPA-vacuum and wet-cleaning
techniques. Store moveable objects at a location determined by the
City.

Protect carpeting that will remain in the Work Area.
(1)  Pre-clean carpeting utilizing wet-cleaning techniques.

(2)  Install aminimum of two layers of fire retardant 6-mil reinforced
polyethylene sheeting over carpeting.

(3)  Place a rigid flooring material, minimum thickness of 3/8-inch.
over polyethylene sheeting.

Pre-clean all fixed objects to remain within the Work Area using

HEPA-vacuum and wet-cleaning techniques.

Seal fixed objects with two individual layers, minimum, of 6-mil fire
retardant polyethylene sheeting.

Pre-clean entire Work Area utilizing HEPA-vacuum and wet-cleaning
techniques. Methods of cleaning that raise dust; such as dry sweeping
or use of vacuum equipment not equipped with HEPA-filters, is
prohibited.

Install isolation barriers (i.e., sealing of all openings, including but not
limited to windows, corridors, doorways, skylights, ducts, grills,
diffusers, and other penetrations within the Work Area) using two
layers of 6-mil fire retardant polyethylene sheeting and duct-tape.

Construct rigid framework to support Work Area barriers.

(I)  Framework shall be constructed using 2-inch by 4-inch wooden
or metal studs placed 16 inch on center when existing walls
and/or ceiling do not exist for all openings greater than 32 square
feet. Framework is not required except where one dimension is
one foot or less or the opening will be used as an emergency exit.

(2)  Apply a solid construction material, minimum thickness of 3/8-
inch to the Work Area side of the framing. In secure interior
areas, not subject to access from the public or building
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occupants, an additional layer of 6-mil fire retardant
polyethylene sheeting may be substituted for the rigid
construction material.

(3) Caulk all wall, floor, ceiling, and fixture joints to form a leak
tight seal.

Seal floor drains, sumps, shower tubs, and other collection devices with
two layers of 6-mil fire retardant plastic and fire rated plywood, as
necessary, and provide a system to collect all water used by the
asbestos abatement contractor. Collected water shall be passed through
a water filtration system prior to being discharged into the sanitary
sewer.

Remove ceiling mounted objects not previously sealed that will
interfere with removal operations. Mist object and surrounding ACM
with amended water prior to removal to minimize fiber dispersal. Clean
all moveable objects using HEPA-vacuum and wet-cleaning
techniques prior to removal from the Work Area.

Fiberglass insulation with intact coverings shall be protected in place
during abatement activities. These materials shall be protected with
two layers of 6-mil fire retardant polyethylene sheeting as isolation
barriers and two additional layers of 6-mil fire retardant polyethylene
sheeting serving as primary and secondary surface barriers.

Install and initiate operation of AFDs to provide a negative pressure
and a minimum of four air changes per hour within the Work Area
relative to surrounding non-Work Areas. Do not shut down AFDs until
the Work Area is released to the City following final clearance
procedures. The use of HEPA-filtered vacuum to produce a negative
air pressure inside the enclosure is prohibited.

Maintain emergency and fire exits from the Work Areas or establish
alternative exits satisfactory to the local fire officials. Emergency exits
and routes shall be established and clearly marked with florescent paint
or other effective designations to permit easy location from anywhere
within the Work Area. Cutting tools (e.g., knife, razor) shall be
attached to the work area side of the sheeting for use in the event that
the barrier must be cut open to allow egress. Emergency exits shall be
secured to prevent access from uncontaminated areas and yet permit
emergency exiting. Exits shall be checked daily against exterior
blockage or impediments to exiting.

Temporary lighting within the Work Area and decontamination system
shall be provided as required to achieve minimum illumination levels.

Hand power tools used to drill, cut into, or otherwise disturb ACM shall
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be manufacturer-equipped with HEPA filtered local exhaust
ventilation.

Prior to being plasticized, the Work Areas shall be cleaned using HEPA
vacuum equipment and/or wet cleaning methods as appropriate.
Methods that raise dust, such as dry sweeping or vacuuming with
equipment not equipped with HEPA filters, shall not be used.

Plasticize the area after pre-cleaning, using the following procedures.

(I)  Cover floors with one layer of 6-mil fire retardant polyethylene
sheeting, turning layer a minimum of 6 inches up wall, and seal
layer to wall.

(2)  Cover walls with one layer of 6-mil fire retardant polyethylene
sheeting, overlapping wall layer a minimum of 6 inches, and seal
layer to floor layer.

(3) Cover floors with a second layer of 6-mil fire retardant
polyethylene sheeting, turning layer a minimum of 12 inches up
wall. and seal layer to wall.

(4) Cover walls with a second layer of fire retardant 6-mil
polyethylene sheeting, overlapping wall layer a minimum of 12
inches, and seal layer to floor layer.

(5)  Inareas where demolition is required to access ACM, a layer of
fire retardant 6-mil reinforced polyethylene sheeting shall be
placed on the floor of the enclosure.

(6)  Perform demolition required to access ACM. Debris resulting
from demolition activities shall be disposed of as ACM waste as
described in this Specification.

(7)  Repeat preparation of areas accessed by demolition activities as
described above.

Suspended ceiling tiles and T-grid components shall remain in place
until the preparation of the Work Area below the ceiling tiles are
completed and personnel and equipment decontamination enclosures
have been constructed.

Scaffolds shall be provided for workers engaged in work that cannot
safely be performed from the ground or other solid Work Area surface.

Means of egress shall not be obstructed by hardwall barriers.

Pre-Removal Inspections.
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(1)  Prior to removal of any ACM, the asbestos abatement contractor
shall notify the Third-Party Air Monitor and request a pre-
removal inspection. Posting of warning signs, building of
decontamination enclosure systems, and all other preparatory
steps have been taken prior to notification of the Third-Party Air
Monitor.

(2)  Asbestos abatement contractor shall correct any deficiencies
observed by Third-Party Air Monitor at no additional cost to
City.

(3)  Following the Third-Party Air Monitor’s approval of the Work
Area preparations, removal of ACM may commence.
Removal of ACM Within Full Containment:

a. Mist material with amended water. Allow sufficient time for the
amended water to penetrate the material to be removed.

b. Remove the material using hand tools such as scrapers or putty knives.
Wire-mesh or wood lathe reinforcing, when present, shall be cut into
manageable pieces and disposed of as ACM.

c. Remove any residual material from the substrate using wet cleaning
methods and nylon-bristled hand brushes.

d. Place the removal material immediately into a properly labeled fire
retardant 6-mil polyethylene bag. All material shall be properly
containerized and decontaminated prior to removal from the Work
Area.

€. Following the completion of removal of insulation, all visible residue
shall be removed from the substrate.

Following Removal of ACM utilizing Full Containment Procedures:
a. First Cleaning:

(1) Remove any visible accumulation of asbestos material and
debris. HEPA-vacuuming and wet cleaning shall be performed
on all surfaces inside the Work Area. All sealed drums, plastic
bags, and equipment used in the Work Area shall be removed
from the Work Area.

(2)  Upon request of the asbestos abatement contractor, the Third-
Party Air Monitor will perform a visual inspection. Evidence of
asbestos contamination identified during the inspection will
necessitate further cleaning as heretofore specified.
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Remove first layer of plastic sheathing inside the Work Area.
The isolation barriers and decontamination facility shall remain
in place and be utilized.

Second Cleaning:

(D

(2)

(3)
4)

After the first cleaning, the Work Area shall be vacated for
twelve hours to allow fibers to settle.

All objects and surfaces in the Work Area shall be HEPA -
vacuumed and wet cleaned for a second cleaning.

A thin coat of lockdown encapsulant shall be applied to all
plastic covered surfaces in the Work Area.

When the encapsulant is dry, second layer of polyethylene
sheeting on the walls, ceiling and floors shall be removed. Do
not remove seals from doors, windows. Isolation Barriers or
disconnect the negative pressure equipment.

Third Cleaning:

(M

(2)

3)

“

)

A minimum of four hours after the second cleaning, all the
surfaces in the Work Area shall be HEPA-vacuumed and wet
cleaned for a third cleaning.

Upon the request of the asbestos abatement contractor, the
Third-Party Air Monitor will do final visual inspection for re-
occupancy. Evidence of asbestos contamination identified
during the inspection will necessitate further cleaning as
heretofore specified.

When the Work Area passes the Third-Party Air Monitor’s
visual re-occupancy inspection, air sampling shall not begin
until at least one hour after the completion of the third cleaning.
The Third-Party Air Monitor shall perform air monitoring using
aggressive testing techniques. The Third-Party Air Monitor will
approve re-occupancy if the specified fiber count in the Work
Area is achieved according to the Third-Party Air Monitor.

When the Work Area passes the re-occupancy test, all controls
and seals established shall be removed.

The cleaned layer of the surface barriers shall be removed from
walls and floors.
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(6)  The isolation barriers shall remain in place throughout cleanup.
Decontamination enclosure systems shall remain in place and be
utilized. A thin coat of lockdown encapsulant shall be applied to
all surfaces in the work area which were not the subject of
removal or abatement, including the cleaned layer of the surface
barriers, but excepting sprinklers, standpipes, and other active
elements of the fire suppression system.

Final Barrier Removal:

(1) Upon receipt of acceptable clearance testing results,
polyethylene sheeting and Isolation Barriers shall be removed
and disposed accordingly as asbestos-containing material.

(2)  The area surrounding the abatement work place shall be cleaned
of any visible debris utilizing HEPA vacuum and wet methods.

The Third-Party Air Monitor will conduct a final visual observation.
Approval must be granted prior to break down of decontamination
facility and asbestos abatement contractor demobilization.

C. Removal of ACM utilizing NYCDEP Title 15, Chapter 1 §1-106 Tent Containment
Procedures shall be as follows:

1.

AUGUST 2013 VERSION

Preparation Procedures:

a.

Ensure that the Third-Party Air Monitor has performed area monitoring
and established a background count prior to the preparatory operations
for each removal area, as applicable.

Shut down, isolate, and lock out or tag heating, ventilating, and air
conditioning (HVAC) systems which serve or which pass through the
Work Area. Vents within the Work Area and seams in HVAC
components shall be sealed with tape and two layers of polyethylene
sheeting. Filters in HVAC systems shall be removed and treated as
asbestos-asbestos contaminated waste.

Shut down, disconnect, and lock out or tag all electric power to the
Work Area so that there is no possibility of its reactivation until after
clearance testing of the Work Area.

Provide and install decontamination enclosure systems in accordance
with PART 3 - EXECUTION, Sections 3.01 and 3.02 of these
Specifications. Decontamination facilities may be remote from the
Work Areas.

Construct rigid framework to support Work Area barriers. Framework
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shall be constructed using 2-inch by 4-inch wooden or metal studs
placed 16 inch on center when existing walls and/or ceiling do not
exist.

Seal floor drains, sumps, shower tubs, and other collection devices with
two layers of fire retardant 6-mil plastic and minimum 3/8” fire rated
plywood, as necessary, and provide a system to collect all water used
by the asbestos abatement contractor. Collected water shall be passed
through a water filtration system prior to being discharged into the
sanitary sewer. Any opening greater than 32 square feet shall be framed
with 2-inch by 4-inch studding placed 16 inches on center.

Install and initiate operation of AFDs to provide a negative pressure
and a minimum of four air changes per hour and negative pressure of -
0.02” of water column within the Work Area relative to surrounding
non-Work Areas. Do not shut down AFDs until the Work Area is
released to the City following final clearance procedures. The use of
HEPA-filtered vacuums to produce a negative air pressure inside the
enclosure is prohibited.

Maintain emergency and fire exits from the Work Areas or establish
alternative exits satisfactory to the local fire officials. Emergency exits
and routes shall be established and clearly marked with florescent paint
or other effective designations to permit easy location from anywhere
within the Work Area. Emergency exits shall be secured to prevent
access from uncontaminated areas and yet permit emergency exiting.
Exits shall be checked daily against exterior blockage or impediments
to exiting.

Temporary lighting within the Work Area and decontamination system
shall be provided as required to achieve minimum illumination levels.

Hand power tools used to drill, cut into, or otherwise disturb ACM shall
be manufacture equipped with HEPA filtered local exhaust ventilation.

Prior to being plasticized, the Work Areas shall be cleaned using
HEPA-vacuum equipment and/or wet cleaning methods as appropriate.
Methods that raise dust, such as dry sweeping or vacuuming with
equipment not equipped with HEPA filters, shall not be used.

There shall be an airlock at the entrance to the tent, unless there is an
attached worker or waste decontamination system.

Plasticize the area after pre-cleaning, using the following procedures.
Do not apply polyethylene sheeting to the wall and ceiling surfaces that
will be demolished to access ACM.

(1) Cover floor with one layer of fire retardant 6-mil polyethylene
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sheeting, turning layer a minimum of 12 inches up wall, and seal
layer to wall.

Cover walls with one layer of fire retardant 6-mil polyethylene
sheeting, overlapping wall layer a minimum of 12 inches, and
seal layer to floor layer.

Cover ceilings with one layer of fire retardant 6-mil
polyethylene sheeting, overlapping wall layer a minimum of 12
inches, and seal layer to wall layer.

Repeat procedure for second layer. All joints in polyethylene
sheeting shall be glued and taped in such a manner as to prohibit
air passage. Joints on plastic layers shall be staggered to reduce
the potential for water to penetrate.

In areas where demolition is required to access ACM, a layer of
fire retardant 6-mil reinforced polyethylene sheeting shall be
placed on the floor of the enclosure.

Perform demolition required to access ACM. Debris resulting
from demolition activities shall be disposed of as ACM as
described in this Specification.

Repeat preparation of areas accessed by demolition activities as
described above.

Suspended ceiling tiles and T-grid components shall remain in
place until the preparation of the Work Area below the ceiling
tiles are completed and personnel and equipment
decontamination enclosures have been constructed.

Protect non-ACM insulation within the Work Area(s) with two
individual layers of fire retardant 6-mil polyethylene sheeting.
Sheeting shall remain in-place until satisfactory clearance air
monitoring results are achieved.

Pre-Removal Inspections

M

()

Prior to removal of any ACM, the Asbestos abatement
contractor shall notify the Third-Party Air Monitor and request
a pre-removal inspection. Posting of warning signs, building of
decontamination enclosure systems, and all other preparatory
steps have been taken prior to notification of the Third-Party Air
Monitor.

Asbestos abatement contractor shall correct any deficiencies
observed by Third-Party Air Monitor at no additional cost to
City.
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(3)  Following the Third-Party Air Monitor’s approval of the Work
Area preparations, removal of ACM may commence.

Removal of ACM Ultilizing Tent Containment Procedure:

a.

Tent procedures shall be limited to the removal of less than 260 linear
feet and 160 square feet of ACM and shall not result in disturbance of
ACM during tent erection.

Mist material with amended water and/or foam. Allow sufficient time
for the amended water to penetrate the material to be removed.

Cut bands, wire or other items placed over insulation or ACM.
Remove the ACM using hand tools such as knives or scrapers.
Exercise caution when removing ACM.

Remove any residual asbestos-containing material from the substrate
using wet cleaning methods.

Seal exposed ends of remaining insulation or ACM with a “wettable
cloth” and/or encapsulant.

Place the removed material immediately into a properly labeled fire
retardant 6-mil polyethylene bag. All material shall be properly
containerized and decontaminated prior to removal from the Work
Area.

Following the completion of removal of ACM, all visible residue shall
be removed from the substrate.

Following Removal of ACM Utilizing Tent Containment Procedure:

a.

Clean all visible accumulations of loose ACM. Metal shovels shall not
be used within the Work Area.

Accumulations of dust shall be cleaned continuously until completion
of clean up.

After removal of all visible accumulations of ACM, the area shall be:
(I)  Wet cleaned using rags, mops or sponges.

(2)  Permitted sufficient time to dry, prior to HEPA vacuuming all
substrates.
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Lightly encapsulated to lockdown residual asbestos. A thin coat
of an encapsulating agent shall be applied to any surfaces in the
Work Area which were not the subject of removal or other
remediation activities. In no event shall encapsulant be applied
to any surface that was the subject of removal or other
remediation activities prior to obtaining satisfactory clearance
air monitoring results. Asbestos abatement contractor shall
request and pass a visual inspection performed by the consultant
before proceeding to the next step. Documentation of passing
this inspection shall be recorded in a daily logbook.

The Third-Party Air Monitor will conduct a visual observation of
the Work Area to verify the absence of asbestos-containing waste
materials.

If the Work is accepted by the Third-Party Air Monitor based on
the inspection, asbestos abatement contractor shall be notified.
Conduct the following activities in accordance with the contract
and all applicable laws, codes, rules and regulations.

(@) All waste shall be removed from the Work Area and
holding areas.

(b) All tools and equipment are to be removed and
decontaminated in the decontamination enclosure system.

If the Work is not approved, the Third-Party Air Monitor will
inform Asbestos abatement contractor who will then HEPA-
vacuum and/or wet-clean the Work Area. The Third-Party Air
Monitor will then perform a subsequent visual observation. This
process will continue until the Third-Party Air Monitor accepts
the Work Area as clean.

The Work Area shall be vacated for a minimum of one hour to
allow fibers to settle prior to clearance air monitoring, when
required.

Final Barrier Removal

(D

(2)

Upon receipt of acceptable clearance testing results
polyethylene sheeting (inside layers) and Isolation Barriers shall
be removed and disposed accordingly as ACM. The tent shall be
collapsed inward, enclosing the contaminated clothing. This
contaminated material shall be disposed of in another plastic
bag. The HEPA vacuum shall be decontaminated and sealed.

The area surrounding the abatement work place shall be cleaned
of any visible debris utilizing HEPA-vacuum and wet methods.
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e: The Third-Party Air Monitor will conduct a final visual inspection.
Approval must be granted prior to break down of decontamination
facility and asbestos abatement contractor demobilization. Other
Information: Extra time required to clean Work Areas in order to
achieve clearance criteria shall not be considered grounds for an
extension of time for contract completion.

4.02 MAINTENANCE OF CONTAINED WORK AREA AND DECONTAMINATION
ENCLOSURE SYSTEMS

A.

Ensure that barriers are installed in a manner appropriate to the expected weather
conditions during the project and for its duration. Repair damaged barriers and
remedy defects immediately upon their discovery. Visually inspect barriers at the
beginning and end of each work period.

Visuaily inspect non-Work Areas and the decontamination enclosure system for
water leakage. Check the floor below, ceiling and walls, and view beneath/or around
the decontamination enclosure system. for signs of leakage. Perform the visual
inspection a minimum of two times for each 8-hour work shift.

PART 5 - ASBESTOS WASTE MANAGEMENT

5.01 ACM WASTE REQUIREMENTS

A.

The asbestos abatement contractor and all sub-asbestos abatement contractors are
specifically alerted to the illegal practice of combining asbestos-containing waste
(ACW) from one project with the ACW of other projects without using the services
of a permitted waste transfer station as defined by 6 NYCRR Part 360 and 364. As
part of the shop drawing submittals, the Asbestos abatement contractor must submit
for approval the proposed method of transportation and disposal that will be utilized
to manage the ACW of this Contract. If a permitted transfer station is to be used,
the cost shall be included in the work. The asbestos abatement contractor must
submit a waste manifest consistent with whatever approved method is utilized as
part of the invoicing and payment procedures.

The asbestos abatement contractor shall maintain compliance with the strictest set
of regulations of Title 15, Chapter 1 of RCNY, NYC LL 70/85, NYS DOL ICR 56,
USEPA, Asbestos Regulation 40 CFR Section 61.152, 29 CFR 1926.1101, 29 CFR
1910.1200 (F) of OSHA’s Hazard Communication Standards, and other applicable
standards.

NOTE: Any penalties incurred for failure to comply with any of the above

regulations will be the sole responsibility for fines imposed due to
negligence of the Asbestos abatement contractor.
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C.  When presenting ACW for storage at the generation site, the Asbestos abatement
contractor shall:

I. Wet down ACW in a manner sufficient to prevent all visible emissions of dust
into the air.
2 Seal material in a leak tight container while wet.

2. Keep ACW separate from any other waste.

D.  When presenting ACW for storage away from the site of generation, the Asbestos
abatement contractor shall:

1. Ensure that ACW has been properly packaged as per requirements above.

2: Examine the containers of ACW to ensure that there are no breaks in the
containers and that no visible dust is being released into the air.

3. If examination reveals damage to a container of ACW the Asbestos abatement
contractor or person accepting the waste shall immediately wet down the
ACW and repackage it into a clean leak tight container. The subsequent
repackaging shall be the financial responsibility of the Asbestos abatement
contractor and occur at no extra cost to the City.

4. Keep ACW separate from any other waste.

E.  When storing ACW — The Asbestos abatement contractor shall:

1. Ensure that the ACW has been sufficiently wetted down in tight containers.
2. Re-wet and repackage any damaged containers.

3. Maintain at storage site an adequate supply of spare leak tight containers.
4. Maintain at storage site an adequate supply of amended water.

5. Keep ACW separate from any other waste.

6. Keep ACW in a secured, enclosed, and locked container.

7. If the Asbestos abatement contractor has intention of sorting a quantity of
ACW greater than or equal to 50 cubic yards, the Asbestos abatement
contractor shall:

a. Submit a written request and receive written approval from the City.

E. When presenting for transport, the Asbestos abatement contractor shall:

1. Ensure that ACW has been sufficiently wetted down.
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2 Examine the integrity of the container’s airtight seal.
3. Re-wet and repackage any damaged containers.

4. Keep ACW separate from all other waste.

3 Ensure that a person transporting asbestos waste holds a valid permit issued
pursuant to law.

6. Frequency of Waste Removal:

a. Properly packaged and labeled asbestos waste shall be removed from
the site on a daily basis. Under no circumstance shall asbestos waste be
stored on site without written approval from the City. The Waste
Hauler and landfill shall be as indicated on the notifications to
regulatory agencies.

G. Waste Load-out Through Equipment Decontamination Enclosure (Full
Decontamination Facility): Place asbestos waste in di‘:pusal bags. Large items not
able to fit into dlsposaf bags shal! be wrapped in one layer of 6-mil thick

ot ilon ol i , no nf
:"E} ethy Y 'lene sheetir 1g. vican outer coverir 1g O1 asbestos wasle rhui\uibv l.,-_} wel

cleaning and/or HEPA-vacuuming in a designated part of the Work Area. Move
wrapped asbestos waste to the equipment washroom, wet clean each bag or object
and place it inside a second disposal bag, or a second layer of 6-mil polyethylene
sheeting, as the item's physical characteristics demand. Air volume shall be
minimized, and the bags or sheeting shall be sealed airtight with tape.

ls The clean containerized items shall be moved to the equipment
decontamination enclosure holding area pending load-out to storage or
disposal facilities.

2 Workers who have entered the equipment decontamination enclosure system
from the uncontaminated non-Work Area shall perform load-out of containers
from the decontamination enclosure holding area. Dress workers moving
asbestos waste to storage or disposal facilities in clean overalls of a color
different than from that of coveralls used in the Work Area. Ensure that
workers do not enter from uncontaminated areas into the equipment
washroom or the Work Area. Ensure that contaminated workers do not exit
the Work Area through the equipment decontamination enclosure system.

3. Thoroughly clean the equipment decontamination enclosure system
immediately upon completion of the waste load-out activities, and at the
completion of each work shift.

4. Labeled ACM waste containers or bags shall not be used for non-ACM debris
or trash. Any materials placed in labeled containers or bags, including those
turned “inside-out”, shall be handled and disposed of as ACM waste.

028213-85 STATEN ISLAND BOROUGH HALL
AUGUST 2013 VERSION CAPIS ID #: E14-0010



ASBESTOS ABATEMENT

H.  All asbestos materials, wastes, shower water, polyethylene, disposable equipment
and supplies shall be disposed of as asbestos contaminated waste, in accordance with
the EPA regulation (40 CFR, Section 61.150) and those requirements of the New
York Department of Environmental Conservation and New York City Department
of Sanitation.

. All asbestos materials shall be prepared for transportation in accordance with this
specification and all applicable Federal, State, County and City Regulations.
asbestos abatement contractor shall submit the following documentation:

1. Where applicable, an EPA Generator's identification number which has been
obtained from the EPA for all asbestos waste generated from the project.

2 Applicable State Waste Hauler license and registration numbers.
3. Federal Hazardous Materials Waste Hauler number.
4. Designated landfill EPA Permit numbers.

J. Prior to loading asbestos waste the enclosed cargo areas (dumpster) shall be prepared
as follows:

1. Clean via HEPA-vacuum and wet wipe techniques the enclosed cargo areas
of all visible debris prior to preparing with polyethylene.

2. Line the cargo area with two layers of 6-mil polyethylene sheeting to prevent
contamination from damaged or leaking containers. Floor sheeting shall be
installed first and extend up the walls a minimum of 24-inches. Wall sheeting
shall be overlapped and taped securely into place.

K.  Asbestos-containing waste shall be placed on level surfaces in the cargo area of the
dumpster and shall be packed tightly to prevent any shifting or tipping of the waste
during transportation.

L. Asbestos-containing waste shall not be thrown into or dropped from the dumpster.
All material shall be handled carefully to prevent rupture of the containers.

M.  All personnel engaged in handling and loading of asbestos contaminated waste
outside of the Work Area shall wear protective clothing. The disposable clothing
shall include head, body and foot protection and color of clothing shall be different
from abatement personnel in the Work Area. Minimum respiratory protection shall
be half face, dual cartridge, air purifying respirators with HEPA-filters.

N.  Asbestos abatement contractor shall immediately clean debris or residue observed
on containers or surfaces outside of the Work Area. Cleaning shall be via HEPA
equipped wet/dry vacuums only.
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0.  All asbestos-containing waste shall be transported from the abatement site to the
landfill by a registered Waste Hauler. When transporting ACW:

1. Ensure that the ACW has been sufficiently wetted down in a leak tight

container.
2. Re-wet and repackage any damaged containers.
3. Maintain at storage site an adequate supply of spare leak tight containers.
4. Maintain at storage site an adequate supply of amended water.

5 Keep ACW separate from any other waste.
P, Keep ACW in a secured, enclosed, and locked container.

Q.  Waste transport documents shall conform to the requirements of the U.S.
Department of Transportation, Hazardous Materials Transportation Regulation, 49
CFR Part 173 and EPA 40 CFR 61.150 (d)(1)(2). Shipping documents shall be
clearly marked with the required designation "RQ Asbestos". Asbestos abatement
contractor shall provide a copy of this document to the City.

R. A uniform hazardous waste manifest shall be prepared by the asbestos abatement
contractor and signed by the asbestos abatement contractor each time the asbestos
abatement contractor ships a dumpster load of Asbestos-Containing Waste Material.
The uniform hazardous waste manifest shall include the site of waste generation, the
names and addresses of the Transporter, the asbestos abatement contractor, and the
landfill operator with information on the type and number of asbestos-waste
containers, time and date. Asbestos abatement contractor shall provide the
Construction Project Manager, Third-Party Air Monitor or authorized designated
representative with signed copies of the waste manifest before each departure.

s. Asbestos abatement contractor or his registered hazardous Waste Hauler shall
transport asbestos-containing waste material from the abatement site directly to the
specified disposal site. Asbestos abatement contractor or their Waste Hauler shall
not accept material from any other site when transporting asbestos-containing waste
material from the abatement site. The authorized DDC representative or
Construction Project Manager reserves the right to travel with asbestos abatement
contractor’s Waste Hauler to the waste disposal site. No intermediate storage of
waste material (i.e., asbestos abatement contractor’s warehouse) shall be permitted.

T. Final or progress application for payments will not be processed unless all hazardous
waste manifests generated to date have been received and reviewed by the
Construction Project Manager.

U.  All asbestos materials, wastes, shower water, polyethylene disposable equipment
and supplies shall be disposed of as asbestos contaminated waste, in accordance with
the EPA regulation (40 CFR, Section 61.150) and those requirements of the New
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York State Department of Environmental Conservation and the New York
Department of Sanitation.

V.  Asbestos abatement contractor shall transport all sealed drums to a landfill disposal
site approved by the Department of Environmental Conservation and the EPA.
Transportation shall be performed by a New York State registered Waste Hauler,
where required. When presenting the ACW for disposal the Asbestos abatement
contractor or sub Asbestos abatement contractor shall:

1. Ensure that waste container is properly labeled according to the National
Emission Standard for Hazardous Air Pollutants (NESHAP); Asbestos
Revision, 40 CFR, Part 61, Subpart M. The labels shall include the name of
the waste generator and the location where the waste was generated.

2. Comply with all applicable orders issued pursuant to asbestos disposal.
3. Ensure that ACW has been sufficiently wetted down.

4. Re-wet and repackage any damaged containers.

5. Keep ACW separate from all other wastes.

W.  Asbestos abatement contractor shall notify the waste disposal site, at least 24 hours
prior to transportation of asbestos contaminated waste to be delivered. Asbestos
abatement contractor shall determine if a larger notification period is required.

X.  Atthe site asbestos abatement contractors or Waste Hauler trucks shall approach the
dump location as close as possible for unloading asbestos waste. Containers shall be
carefully placed in the ground. Do not throw containers from truck.

Y.  Asbestos abatement contractor or Waste Hauler shall inspect containers as they are
unloaded at the disposal site. Material in damaged containers shall be repacked in
empty containers, as necessary.

Z.  Asbestos abatement contractor or Waste Hauler shall not remove asbestos-
containing waste Material from drums unless required to do so by the disposal site
City. Used drums shall be disposed of as asbestos-asbestos contaminated waste.

AA. All personnel engaged in unloading of the containers at the waste site shall wear
protective clothing. The disposable clothing shall include head, body and foot
protection. Minimum respiratory protection shall be half face, dual cartridge, air
purifying respirators with HEPA-filters. Workers shall remove their protective
clothing at the disposal site, place it in labeled disposal bags and leave them with
the deposited waste shipment.

BB. For the compaction operation, the asbestos abatement contractor shall ensure that
disposal sites personnel have been provided with personal protective equipment by
the disposal operator. If the disposal site City has not provided this protective
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equipment, the asbestos abatement contractor shall supply protective clothing and
respiratory protection for the duration of this operation (PAPR respirators are
mandatory).

If containers are broken or damaged, the asbestos abatement contractor or Waste
Hauler shall, using personnel who are properly trained and wearing proper protective
equipment, shall repackage the waste in properly labeled containers. Asbestos
abatement contractor shall then clean the entire truck and its contents using HEPA-
vacuums and wet cleaning techniques until no visible residue is observed.

Following the removal of all containerized waste, the asbestos abatement contractor
shall decontaminate the truck cargo area using HEPA-vacuums and/or wet cleaning
techniques until no residue is observed. All 6-mil polyethylene sheeting shall be
removed and discarded as asbestos-containing waste material along with
contaminated cleaning material and protective clothing, in containers at the disposal
site.

The transporter(s) of ail asbestos waste shall not back-haul any items on his return
from landfill/disposal site.

All asbestos waste shall be disposed of in an approved Asbestos Landfill site only.

l. NO PERSON UNDER ANY CIRCUMSTANCES SHALL ABANDON
ACW. The same shall be disposed of only by certified persons in approved
landfills.

2z A manifest form will be signed by the Landfill documenting receipt and
acceptance of the asbestos-containing waste. This manifest will be furnished
to the City of New York within thirty calendar days from the project
completion date.

3 It is the responsibility of the Asbestos abatement contractor to determine
current waste handling, transportation and disposal regulations for the work
site and for each waste disposal landfill. The Asbestos abatement contractor
must comply fully with these regulations and all appropriate U.S. Department
of Transportation, EPA and other Federal, State and Local entities’
regulations and all other current legal requirements.

4. The asbestos abatement contractor shall obtain an agreement from the
transporter (s) that the practice of “Back-Hauling” will not be engaged in,
with respect to any and all waste loads taken from this site during the work.

5 The asbestos abatement contractor will document actual disposal of the waste

at the designated landfill by having completed a Disposal Certificate and will
provide a copy of the same to the Department of Design and Construction.
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PART 6 - ACCEPTANCE
6.01 ACCEPTANCE

Upon satisfactory completion of all decontamination procedures, a certificate will be issued
by the Construction Project Manager with copies to all parties.

A. A letter of Compliance stating that all the work on the project was performed in
accordance with the Specifications and all applicable Federal, State and Local

regulations.

B.  All warranties as stated in the Specifications.

END OF SECTION 028213
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DDC Project No. E14-0010 November 19, 2015 Energy Conservation Measures at the
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SECTION 078400 - FIRESTOPPING

PART 1 - GENERAL

1.] RELATED DOCUMENTS
A.  The following documents apply to all required work for the Project: (1) the Contract Drawings,
(2) the Specifications, (3) the General Conditions, (4) the Addendum, and (5) the Contract [City
of New York Standard Construction Contract].
1.2 SUMMARY
A.  This Section includes:
1. Fire resistant construction joints.
2, Penetrations through fire-rated floors, walls, and shafts.

B.  Related Sections include the following:

1. Division 01 — Cutting and patching; Repair of openings with original materials.

13 DEFINITIONS
A.  Annulus or Annular Space: Opening around penetrant.

B.  Assembly: Condition requiring firestop system, fire containment, smoke barrier, fire safing
system, or fire-resistive joint system.

C.  Engineering Judgments: To meet actual field conditions, manufacturers make recommendations
based on available testing that approximate the condition encountered. Testing laboratories
verify judgments by manufacturers for validity.

D.  Fill Material: Firestopping material which seals opening, often used with Forming Material.

E.  Firestop System: Tested system of maintaining flame spread rating of fire-rated walls and floors
by filling penetrations, joints, and gaps with fires topping and forming materials.

F. Forming Material: Damming material used prior to application of fill material to substantially
fill penetration or gap.

G.  Fire-resistive Joint System: Assemblage of specific materials or products that are designed,
tested and fire rated in accordance with ASTM E I 19 to resist, for prescribed period of time,
spread of fire through joints made in or between fire rated assemblies.

H.  Gap: Linear opening in wall or in ceiling assemblies created by abutting two surfaces together.

May be vertical or horizontal. Dynamic gaps occur at moving construction joints. Static gaps
occur at joints without movement.
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L Joint: Linear opening in or between adjacent fire-resistance rated assemblies that is designed to
allow independent movement of building or building portion, in any plane, caused by thermal,
seismic, wind, or other loading.

I. Penetrant: Item penetrating wall or floor assembly, such as pipes, tubes, conduits, cabling,
ducts, cable trays, receptacles, switches.

K.  Penetrations: Assembly requiring firestopping. Types of Penetrations include:
1. Through Penetration: Penetrants run completely through rated wall or floor.
2. Membrane Penetration: Penetrants nm through one side of rated wall or floor.

1.4 SYSTEM DESCRIPTION

A.  General: Make firestop and smoke seal assembly selections that comply with ETL, UL Fire
Resistance Directory, or other nationally recognized testing agency or laboratory, AHJ, and
applicable codes for:

1. Materials, fabrication, and installation of Firestop Systems.
2. Penetrations.
3 Gaps.

B. Firestop Penetrations, Joints, and Gaps as follows:

1 At Floors: Firestop from side where flame spread is anticipated, such as Top-Down
applications and Bottom-Up applications.

2 At Walls: Firestop both s ides of wall as potential for flame spread is equal on both sides.

3 Openings between floor slab edges and exterior wall spandrel conditions.

4 Gaps such as openings and cracks at abutting fire rated assemblies and components, such
as wall-to-wall and wall-to-floor conditions, and overhead floor and roof decks.

S, Penetrations into or through fire rated floors and walls.

6. Other locations indicated.

C.  Design Requirements:

1. Firestop materials used to fill floor openings in which smallest dimension is 4 inches
shall support same loads that floor was designed to support. If equal floor loading
capacity cannot be obtained with firestop material, provide fire rated permanent covering
to support loads and traffic, capable of being removed to allow access.

2. Design firestopping at dynamic gaps to accommodate cyclical movement in accordance
with ASTME1399.

D. F and T Rating Requirements: Conform to F and T ratings, ASTM E814 (ANSI/UL 1479).
1. Comply with applicable codes and authority having jurisdiction.

2 Ratings: Prevent passage of flame; Equal to fire resistance rating of assembly being
penetrated but not less than one hour.

3. T Ratings: Temperature rise equal to fire resistance rating of assembly being penetrated
but not less than one hour, except as otherwise required by Code or by authority having
jurisdiction.

E. Testing Requirements: Utilize systems and materials tested and approved by UL or other
nationally recognized independent testing agency acceptable to authorities having jurisdiction.
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1. Determine fire ratings in accordance with ASTM E814 (ANSI/UL 1479) for through
penetration firestops, ASTM EII9 (UL263) for fire rated assemblies, and as required by
applicable codes and authority having jurisdiction.

2, Provide typical dynamic assemblies complying with ASTM E1399 and UL 2079 for fire
rated assemblies exposed to movement such as: head of wall joints; floor to floor joints;
floor to wall joints; wall to wall joints; undersides of metal decks; tops of walls;
undersides of composite decks; and fire-rated control, construction, and expansion joints.

F. Large openings and annular spaces may be closed with same type construction as adjacent floor,
roof, and wall assembly.

G.  Sealing around penetrations in fire rated assemblies without approved firestop system not
allowed. Methods and materials not allowed include but are not limited to:

1, Joint compound at gypsum board assemblies.
2. Mortar at masonry and concrete assemblies.
3. Non-fire-rated joint sealants.

H.  Whenever finished firestop materials are scheduled to receive finish paint or other coatings, test
compatibility of firestop materials with coatings to be applied. Ensure that paint or coating will
not fail due to joint movement.

th

SUBMITTALS

sk

A.  General: Submit in accordance with Division 26 and the New York City department of Design
and Construction Standard of General Conditions.

B.  Provide manufacturer's certification stating:
1. Each penetration of fire rated walls and floor, partition heads, and edge of slabs will be
firestopped with a firestopping system tested by UL or other recognized testing agency
for substrate and penetrating item.

2. Authorities having jurisdiction have approved firestopping systems for this project.
3. Products and Classifications Schedule:
a. Provide tabular form schedule for firestops, fire containment, and fire resistant
construction joints.

b. Schedule to identify:

1) Construction penetrated including fire resistance rating.

2)  Penetrating item.

3)  Products and manufacturers included in each system.

4) Form material used.

5)  Firestop classification and description from UL or other nationally
recognized independent testing agency acceptable to authority having
jurisdiction.

6) Fire containment and fire resistant construction joint description.

7 F and T ratings.

c Update schedule periodically to include addition and changes.

C.  Informational Submittals: Submit following, packaged separately from other submittals:
1. Certifications specified in Quality Assurance Article.
2, Manufacturer's instructions.
3. Inspection Reports: ASTM E2174 as modified in this Section.
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4, Product Data: Submit for each product.
5. Manufacturer's field reports.

1.6 QUALITY ASSURANCE

A.  Manufacturer Qualifications: Company specializing in manufacturing Products specified in this
Section with minimum three years’ experience.
1. Manufacturer: Provide on-site instruction of installers and field services. Manufacturers
who do not provide on-site instruction and field services not allowed.

B. Installer Qualifications: Single company for work of entire Project specializing in installation of
Firestopping systems specified, trained by manufacturers of firestop systems and materials
submitted, with documented experience on projects of similar nature in past three years.

L. Certify that Installer, including superintendent and workers, has successfully completed
training course by manufacturer of systems and products.
a. Course Includes:

1)  Training for selecting proper firestopping materials and systems for project
specific needs.

2)  Code requirements for applicable conditions.

3)  Hands-on application and installation techniques for each product and
system. This requirement may be conducted in conjunction with field
sample work.

4) Completion of course: Not later than 3 months proceeding commencement
of Work.

C. Installer Responsibility: Select firestop, fire containment, fire safing system, .and fire resistant
construction joint products based on tested assemblies for each penetration, gap, and joint.

1. Consult with manufacturer on situations requiring engineering judgments.

2. Obtain approval of authorities having jurisdiction for selected methods where required by
Code.

3. Submit Schedule, approved by independent inspection agency providing Field Quality
Control.

D. Regulatory Requirements: Ensure firestop, fire containment, and construction joint components
comply with applicable portions of local, state, and federal codes, laws, and ordinances for
flame spread and smoke developed indices.

E.  Engineering Judgments: Comply with IFC Guidelines for Evaluating Firestop Systems
Engineering Judgments. Do not submit Engineering Judgements when tested assemblies are
available from other manufacturers.

F. Testing and Inspection Agency: Hired by Contractor, to provide services specified.

G. Certifications:

1. Installer's documentation showing compliance with training requirements.

2. Contractor's and installer's certification that products are installed in accordance with
Contract Documents, based on inspection and testing specified as part of Field Quality
Control.

3. Certificates of compliance from authority having jurisdiction indicating approval of

firestops, fire containments, and construction joints.
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1.7

A.

4. Certificate of inspection and acceptance by authority having jurisdiction of firestops, fire
containments, and construction joints.
DELIVERY, STORAGE AND HANDLING

Identify assemblies, penetrations, and openings requiring firestops, fire containments, and
construction joints.

Schedule installation of firestopping after completion of work involving penetrating items, but
prior to covering, concealing, and eliminating access to penetrations.

Coordinate with work of other trades

Inspection: Request inspection of firestops by authority having jurisdiction before concealment.

1. Sequence work to permit installation to be inspected and approved prior to being
concealed.

2. Ensure that subsequent openings and penetrations are reported, properly firestopped, and
inspected.

PART 2 - PROIMICTS

2.1

A

B.

C.

D.

FIRESTOPPING SYSTEMS

Firestopping Devices and Systems: Products of one manufacturer. Products from multiple

manufacturers not allowed without specific approval.

1. Engineering Judgements: Not accepted at assemblies where tested systems from other
manufacturers are available.

Acceptable Manufacturers.

1. 3M Fire Protection Products, St. Paul, MN 55144,

2. Hilti, Tulsa, OK 74146.

3. The Rectorseal Corp., Houston, TX 77055.

4. Specified Technologies Inc., Sommerville, NJ 08876.

5. Accepted Substitute in accordance with Section 012500.
6. Or approved equal.

Materials: Provide materials and products as required by manufacturer, UL or other testing
agency and classification to provide firestopping systems for each specific application.

Accessories: Provide accessories as required by manufacturer, UL or other testing agency and
classification to provide firestopping systems for each specific application, including:

1. Retaining Collars: Manufacturer's standard.

Steel wire, wire mesh, clips, sleeves, anchoring devices, primers, and other materials.
Metal Sheets and Shapes: Size and thickness as required by fire resistant system.

Fibrous Fire Safing Adhesive: As instructed by manufacturer.

Fibrous Fire Safing Clips/Fasteners: As instructed by manufacturer.

Sealant Primers: As instructed by manufacturer.

Sealant Damming Materials:

N A ®D
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E.

E.

a. Non-combustible.

b. Chemically compatible with sealant.

c. Mineral fiberboard, mineral fiber matting, or fibrous fire safing.
8. Cleaning Solvents: As instructed by manufacturer.

9. Labels:
a. Provide label for each firestop condition.
b. Type information in non-fading ink on 20 pound (minimum) paper.
c. Include following information on each label:

1 Manufacturer's name.

2)  Product name.

3)  Product type (sealant, putty, mortar, or other generic material description).
4)  F-Rating.

5) T-Rating. State when not required for condition.

6)  Testing and listing agency filing number, such as UL System number.

Description:

Sealant, putty, or m01tar material.

Non-corrosive and compatible with synthetic cable jackets.

Flame spread less than 25 when tested according to ASTM E84.

Mixes: If mixing is required, mix components as instructed by manufacturer.

Top of partition assembles: Combination of safing insulation and flexible fire rated

smoke seal tested and approved for dynamic movement complying with ANSIIUL2079

Test for Fire Resistance of Building Joint Systems (cyclic test).

6. Provide typical dynamic assemblies complying with ASTM EI399 and UL 2079 for fire
rated assemblies exposed to movement such as: head of wall joints; floor to floor joints;
floor to wall joints; wall to wall joints; undersides of metal decks; tops of walls;
undersides of composite decks; and fire-rated control, construction, and expansion joints.

Lol L

Adhesives & Sealants: Only use adhesives and sealants in interior of building that comply with

DDC General Conditions as applicable.

1. Interior refers to all building construction that is inside of exterior weatherproofing
material.

PART 3 - EXECUTION

3.1

A.

B.

EXAMINATION

Verify that permanent penetration items have been installed and that temporary penetrating
items have been removed.

Verify that supports have been installed on both sides of penetrated construction as required by
UL or other testing agency classifications.

Inspect and verify that surfaces and condition of openings have no defects that could interfere
with installation and performance of firestop materials.

Verify sleeves installed under Division 26 are properly installed.
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3.2 PREPARATION

A. General: Clean surfaces of opening substrates free of dirt, oil, grease, loose and harmful
materials which may adversely affect bond of materials to surfaces in accordance with
manufacturer's recommendations.

. Test surfaces which have been previously painted, sealed, and treated with other coatings
and compounds to ensure compatibility with materials and proper bond capability.

2. Remove incompatible coatings and materials which may affect firestop bond with
surrounding surfaces.

3 Mask and protect adjacent surfaces from damage.

4. Prime surfaces as instructed by manufacturer.

33 FIRESTOPPING INSTALLATION

A.  General: Install in accordance with manufacturer's details, applicable codes, approved Schedule,
and UL or other testing agency classification requirements.

1. Fire resistant systems without UL or other testing agency classification requirements
shall be approved by authorities having jurisdiction before installation.

2. Install firestopping material in manner required to achieve F rating and T rating required
by UL classification, apphcable codes and authorities havmg Jjurisdiction.

3 Install firestopping material with sufficient pressure to ensure uniform density and
texture, and to ensure proper filling and sealing of openmgs to create smoke seal.

4. Install forms and supports to arrest liquid and flowable material leakage and retain
materials in openings.

5. Remove form materials after firestopping material has cured unless materials used are

permitted or required to remain according to test classifications.

B.  Through Penetration Firestopping Systems: Comply with classification design requirements.
Separate cables not in conduit and maintain required separation of penetrating items from edges
of openings and from each other.

1. Tool and trowel exposed surfaces to smooth finish, flush with surrounding surfaces
unless otherwise required by test classification.
2. Remove excess firestop material promptly as work progresses.

C.  Through Penetration Firestopping: Securely attach device frames to supporting construction.
L. Assembly component parts to ensure proper contact and sealing of gaps and openings
around penetrating items.

D.  Construction Joint Firestopping: Provide fire resistant systems to match fire rating of adjacent
construction. Comply with ASTM E1399 and UL 2079 for joints requiring movement and
deflection capabilities.

1. Provide fire resistant systems at following locations:
a. Voids and gaps in fire rated construction, including control joints and gap at top of
fire-rated CMU walls.
b. Other locations indicated and required by applicable codes.
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34 FIELD QUALITY CONTROL

A.  Notify manufacturer in timely manner to arrange for manufacturer's technical representative's
site visits to ensure proper installation, verify work is in accordance with manufacturer's
requirements, and warranty requirements have been met.

B.  Manufacturer's Qualified Technical Representative: Monitor activities and advise applicator of
proper installation procedures and precautions.

C.  Minimum Site Visits:

Pre-construction conference.

First day of fire stopping work on site.

Periodic visits as required to properly monitor fire stopping work.
Times of Independent Testing Consultant inspections.
Inspections of completed work before concealment.

WA e

D.  Submit reports; include site observations, instructions, and monitoring activities.

E.  Inspection: Contractor will engage and pay for services of independent testing consultant to
perform quality control inspection.

1. Field inspections: Provide certification of firestopping, fire containments, and fire
resistant construction joints.
2, Do not conceal firestopping, fire containments, and fire resistant construction joints prior

to required inspection.
3: Notify The City of New York, authority having jurisdiction, and designated inspectors of
work released for inspection.

F.  Inspection Requirements: ASTM E2174.
1. Review: Review Schedule prepared by Firestopping Installer. Certify that approved
Schedule addresses applicable, project-specific conditions and provides acceptable
systems and products for each condition encountered.

2. Inspection: Visually examine firestopping, fire containments, and fire resistant
construction joints to verify compliance with Contract Documents.
a. Examine assembly for proper installation, adhesion, and curing appropriate for
each material.
3 Submit written inspection report including following information:
a. Location of assembly such as Room Number, Floor Level, and Column Grid

Coordinates, or other designator approved by The City of New York. When using
Room Number as designator, identify direction and whether assembly is located in
wall, ceiling, or floor.

b. Type of construction penetrated including fire resistance rating.
c. Penetrating item.
d. List of generic descriptions and product names and manufacturers included in each

system including form material, containment system, such as those used at gang
assemblies or to control size of annular space, and sealer, topcoat, or intumescent
materials.

(- Listing or Design Number for assembly classification, including description, from
UL or other nationally recognized independent testing agency acceptable to
authority having jurisdiction.

i F and T ratings.
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3.5

3.6

3.7

g State whether assembly is or is not in full compliance with testing agency
classification, description and manufacturer's requirements. If variations occur,
confirm acceptance of variation by manufacturer and authority having jurisdiction.

Re-examine firestopping, fire containments, and fire resistant construction joints immediately
prior to concealment by other construction to ensure no damage has occurred since initial
inspection.

After correction of unacceptable firestopping, fire containments, and fire resistant construction
joints, provide additional inspection, to verify compliance with this Section, at no additional
cost to City of New York.

REPAIRS AND MODIFICATIONS

Repair or remove and install new materials at inspected, unacceptable fire stopping, fire
containments, and fire resistant joints. Request additional inspection upon completion of

corrective work.

Identify damaged and re-entered seals requiring repair and modification.

18 Remove loose and damaged materials.

2 If penetrating items are to be added, remove enough material to permit penetration by
new elements, being careful not to damage balance of seal.

3. Repair holes, cracks, and damage in accordance with manufacturer's instructions to
ensure complete smoke seal.

4, Use only materials approved by manufacturer of original seal as suitable for repair.

CLEANING AND PROTECTION

Clean as instructed by manufacturer. Do not use materials or methods which may damage
firestop or surrounding construction.
1. Remove stains and correct damage to adjacent surfaces.

Protect finished work.
1. Protect material subject to traffic from damage.
THROUGH-PENETRATION FIRESTOP SYSTEM SCHEDULE

Systems Listed Using Alpha-Alpha Numeric Identification System in UL’s Fire Resistance
Directory, Vol. 2,

FIRESTOPPING 078400 - 9



DDC Project No. E14-0010

November 19, 2015

Energy Conservation Measures at the
Queens Supreme Court & Staten Island Borough Hall

CONSTRUCTION

FLOOR PENETRATION SYSTEMS

WALL PENETRATION SYSTEMS

(First Alpha Component = C or F) (First Alpha Component = C or W)
Concrete floors | Concrete floors | Framed Concrete or Concrete or Frames walls
with minimum with minimum Floors masonry walls masonry walls
thickness less thickness with minimum | with minimum
than or equal to | greater than 5 thickness less thickness greater
TYPE OF 5 inches inches than or equal to | than 8 inches
PENETRANT 8 inches
NO C-AJ-0001- C-BJ-0001- C-AJ-1001- W-L-000-1-0999
PENETRATING 0999 0999 0999
ITEMS or C-BIJ-1001-
F-A-0001-0999 0999
or
W-J-1001-0999
METALLIC PIPE, C-AJ-1001- C-BJ-1001- FC-1001- C-AJ-1001- C-BK-1001- W-L-1001-0999
CONDUIT, OR 0999 1999 1999 0999 1999
TUBING or C-BK-1001- C-BJ-1001- or
F-A-1001-0999 | 1999 0999 W-K-1001-1999
or or
F-B-1001-1999 W-J-1001-0999
ELECTRICAL C-AJ-3001- C-BJ-3001- FC-3001- C-AJ-3001- W-L-3001-3999
CABLES 3999 3999 3999 3999
or or C-BJ-3001-
F-A-3001-3999 | F-B-3001-3999 3999
or
W-J-3001-3999
MISCELLANEOUS | C-AJ-6001- C-AJ-6001- W-L-6001-6999
ELECTRICAL 6999 6999
PENETRANTS or

F-A-6001-6999

For penetrations of fire-resistance-rated floor or wall assemblies, provide UL-listed through-penetration firestop system from applicable
UL number range listed above that complies with this section and is suitable for penetration conditions indicated.

END OF SECTION 078400
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SECTION 099000 - PAINTING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A.  The following documents apply to all required work for the Project: (1) the Contract
Drawings, (2) the Specifications, (3) the General Conditions, (4) the Addendum, and (5) the
Contract [City of New York Standard Construction Contract].

1.2 SUMMARY

A.  Finish Painting of interior Items and Surfaces, Including:
1. Exposed interior surfaces.
2. Factory-primed surfaces.

B. Materials and products Not to he nainted:
1. UL, FM or other code-required labels, name plates, identification or performance rating
labels.

2. Sprinkler heads.
3. Mechanical and electrical items within the finished spaces unless noted otherwise.

C.  Use intermediate and finish coat products of same manufacturer as primer.

D.  Preparation work and coatings specified in this Section are in addition to shop and factory
applied finishes.

E.  Refer to Division 09 for painting requirements.
F.  Paint items unless specifically shown or specified not to be painted.

G.  Paint after patching to restore surface to original conditions after installation of work. Color
shall be either matched to the existing condition or at direction of City of New York
Authorities.

H.  Refer to Division 23 Section Heating, Ventilating, and Air Conditioning Identification, and
Division 26 Section Electrical Identification.

1.3 DEFINITIONS

A.  Conform to Painting and Decorating Contractors of America (PDCA) Glossary for
interpretation of terms used in this Section except as modified below.
1. EXPOSED SURFACES: Surfaces of products, assemblies, and components visible from
any angle after final installation.
2. CONCEALED SURFACES: Surfaces permanently hidden from view in finished
construction and which are only visible after removal
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3. INACCESSIBLE SPACES: Spaces not intended for human use.

4. Spaces listed below are defined as CONCEALED or INACCESSIBLE:
a. Space between suspended ceilings and floor or roof construction above.
b Inside furred spaces.
c. Inside of partitions.
d Crawl spaces.
e Trenches and manholes.
f. Mechanical shafts or chases.
g. Enclosed elevator shafts.
h. Utility tunnels.

SHEEN: Degree of luster as measured with specular gloss meter, ASTM D523:

a. Eggshell: 60 degree meter 5 to 20

b. Satin: 60 degree meter 15 to 35

c. Semi-gloss: 60 degree meter 30 to 65

6. ARCHITECTURAL PAINT: Paints, field applied to stationary structures and their

appurtenances, mobile homes, pavements, or curbs.
7. System DFT: Dry film thickness of entire paint system unless otherwise noted.

B.  VOC: Volatile organic compounds.

1.4 SYSTEM DESCRIPTION

A.  Perform testing according to following methods:
1. Solids Content by Volume: ASTM 02832.
2. Surface Burning Characteristics: ASTM E84.

B.  Application Requirements: Apply scheduled paints to exposed surfaces of items and spaces
unless specifically indicated otherwise.

C. Interface with Adjacent Systems: Review other Sections specifying prime coats to ensure
compatibility of total paint system for various substrates.

1. Upon request from other trades, furnish information on characteristics of finish materials
proposed for use to ensure compatibility of various paints.

2. Test compatibility of existing coatings, including shop apphed primers and previously
applied coatings, by applying specified special paint to small, inconspicuous area.

3. If specified paint lifts or blisters existing coating, apply barrier or tie coat as
recommended by paint manufacturer.

4. If no compatible barrier or tie coat exists, remove existing coating completely and apply
paint system as specified for new work.

1.5 QUALITY ASSURANCE
A.  Single Source Responsibility: Provide products of single manufacturer for use in each paint
system. Do not mix products of different manufacturers without approval of the City of New

York and manufacturers involved.

B.  Applicator Qualifications: Company specializing in commercial painting and finishing with
three years experience.
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Regulatory Requirements:

Lead Content: Comply with CPSC 16 CFR 1303 and other applicable federal, state, and
local regulations.

Volatile Organic Compound Content: ASTM D3960.

Comply with applicable regulations limiting volatile organic compound (VOC) content of
paints to be applied. Conduct and report measurement of volatile organic compounds in
paints in accordance with ASTM 03960 or City of New York approved method.

Certifications: Certification from manufacturer that materials furnished for use on this
Project comply with applicable federal, state, and local requirements regarding lead and
VOC content.

1.6 DELIVERY, STORAGE AND HANDLING

Deliver products to site in manufacturer's sealed and labeled containers; inspect to verify
compliance with specified requirements.

Label containers to indicate manufacturer's name, product name and type of paint, brand
code or stock number, date of manufacture, coverage, surface preparation, drying time,

Cl\‘;‘_ﬁﬂﬂp‘ Cﬁ‘nf‘ﬁ' (’!K‘T':i'ﬁ”hﬁ'ﬂ and iﬁ.fﬁ'ﬂifﬁfjﬁ@ f{.‘.f E‘!'x;!_'y;‘[-l_ﬂ_g aﬁd E‘i.“_gti'diﬂg.

Store paint materials in tightly covered containers in well ventilated area at ambient
temperatures of 45°F minimum and 90°F maximum, unless required otherwise by
manufacturer. Maintain containers in clean condition, free of foreign materials and residue
with labels in legible condition.

Take precautionary measures to prevent fire hazards and spontaneous combustion.

1.7 PROJECT CONDITIONS

A.

By —

PAINTING

Environmental Conditions: Comply with more restrictive of following or manufacturer's

requirements under which systems can be applied.

Provide continuous ventilation during application of paints to exhaust hazardous fumes.

Provide heating necessary to maintain surface and ambient temperatures within specified
limits.
Maintain temperature and humidity conditions for minimum 24 hours before, during, and
48 hours after application of finishes, unless longer times are required by manufacturer.
Do not permit wide variations in ambient temperatures which might result in
condensation on freshly coated surfaces.

Provide illumination of not less than 80 foot candles measured mid-height at substrate
surface during application of paints.

Apply water reducible paints only when ambient and surface temperatures are between
50°F and 90°F.

Apply solvent reducible paints only when ambient and surface temperatures are between
45°F and 90°F.

Do not apply paints under any of following conditions:
a. When surfaces are damp or wet.
b. During snow, rain, fog, or mist.
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When relative humidity is less than 20 percent or exceeds 85 percent.

When temperature is less than 5 F above dew point.

When dust may be generated before paints have dried.

d In direct sunlight.

9. Application of paints may continue during inclement weather provided work areas and
surfaces to be coated are enclosed and specified environmental conditions are
maintained.

Mo o

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

1. Sherwin-Williams, Cleveland, OH 4411 3.
2. Master Coating Technologies (Scuffmaster), Eagan, MN 55 12 1.

3. Orapproved equal.

22 PAINT MATERIALS, GENERAL

A.  Paints: Ready-mixed, factory tinted, best professional grade produced by manufacturer.

Capable of being dispersed into uniform, homogeneous mixture.

Possess good flowing and brushing properties.

Capable of drying or curing free of streaks or sags, and yielding specified finish.

Paints formulated with formaldehyde, halogenated solvents, mercury or mercury
compounds, or tinted with pigments of lead, cadmium, chromium VI and their oxides
not allowed.

R R

a. Water Based Paints formulated with aromatic hydrocarbons (organic solvent with
benzene ring in its molecular structure) not allowed.

b. Solvent Based Paints formulated with more than 10 percent aromatic hydrocarbons
by weight not allowed.

5. Comply with local regulatory requirements for VOC content of field applied paints.

2.5 FINISH PAINTING SYSTEMS

A.  Concrete and masonry Surfaces:
1. Latex Finish w/Cementitous Block Filler of Color and Sheen to match Undisturbed
Surroundings:
a. Surface: Interior concrete masonry units.
b. Prime Coat: Inter Block Filler. Minimum of two coats at 150 SF per 50 pound bag
per coat.
c. Under Coat: Interior Latex at 1.5 mils.
d. Top Coat: Interior Latex at 1.5 mils.
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e System DFT: 3.0 mils (excluding primer).
2. Water Based Epoxy of Color and Sheen to match Undisturbed Surroundings:
a. Surface: Interior concrete masonry units.

b Prime Coat: Interior Block Filler at 11.0 mils.

c Under Coat: Water Based Epoxy at 2.5 mils.

d

Top Coat: Water Based Epoxy at 2.5 mils.

B.  Interior Metal Surfaces
1. Latex Finish of Color and Sheen to match Undisturbed Surroundings:

a. Surface: Interior non-ferrous metals and zinc-coated (galvanized) steel.
b. Prime Coat: Galvanized Primer at 2.0 mils.
C. Under Coat: Interior Latex at 1.5 mils.

d. Top Coat: Interior Latex at 1.5 mils.
2. Latex Finish of Color and Sheen to match Undisturbed Surroundings:
Surface: Interior ferrous metals — previously coated.
Prime Coat: Touch-up existing with compatible primer.
Under Coat: Interior Latex at 1.5 mils.
Top Coat: Interior Latex at 1.5 mils.
System DFT: 3.0 mils (excluding existing and touch-up primer).

caeoe

uriaces

1% atex Finish of \,ulor and Sheen to match Undisturbed Surroundings:
Surface: Interior gypsum board walls and ceilings.
Prime Coat: Latex Primer at 1.0 mils.
Under Coat: Interior Latex at 1.4 mils.
Top Coat: Interior Latex at 1.4 mils.
System DFT: 3.9 mils.
2, Water Based Epoxy of Color and Sheen to match Undisturbed Surroundings:
Surface: Interior gypsum board walls and ceilings.
Prime Coat: Latex Primer at 1.0 mils.
Under Coat: Water Based Epoxy at 2.5 mils.
Top Coat: Water Based Epoxy 2.5 mils.
System DFT: 6 mils.
ater Based Polyurethane of Color and Sheen to match Undisturbed Surroundings:
Surface: Interior gypsum board wall.
Prime Coat: Primer/Sealer.
Under Coat: Water Based Polyurethane.
Top Coat: Water Based Polyurethane.

C GEMDWF‘W Board Surfy
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24 FILLERS AND SEALERS
A. Interior Block Filler:
1. Sherwin-Williams: Interior/Exterior Block Filler No. B25W?25.
2. Or approved equal.
2.5 PRIMERS

A.  Ethyl Silicate Zinc Primer:
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1. Sherwin-Williams: Zinc Clad II Ethyl Silicate No. B69BVZ3.
2. Orapproved equal.

B. Galvanized Primer:
1. Sherwin-Williams: Galvite HS B50WZ30.
2. Or approved equal.

C. Latex Primer:
1. Sherwin-Williams: Interior Latex Primer B28W600.
2. Or approved equal.

D. Primer/Sealer:
1. Scuffmaster Primemaster Primer/Sealer.
2. Orapproved equal.

2.6 WATER REDUCIBLE PAINTS

A. Interior latex:
1. Sherwin-Williams: ProGreen 200 Interior Latex Series.
2. Or approved equal.

B. Water Based Epoxy:
1. Sherwin-Williams: Water Based Catalyzed Epoxy B70-200.
2.  Or approved equal.

C.  Water Based Polyurethane:
1. Scuffmaster ScubTough Performance Paint.
2. Orapproved equal.

2 ACCESSORY MATERIALS

A.  Muriatic Acid, Mildewcide, TSP (Tri-Sodium Phosphate), Acidic-Detergent, Zinc Sulfate,
Sodium Metasilicate, And Solvent: Commercially available, non-damaging to surface being
cleaned; as specified in PDCA Specification Manual; acceptable to paint manufacturer.

B.  Metal Conditioner: Proprietary phosphoric acid based, etching type solution; acceptable to
paint manufacturer.

C.  Rust Inhibitor: Water containing 0.32 percent of sodium nitrite and 1.28 percent by weight of
secondary ammonium phosphate (dibasic); or water containing 0.2 percent by weight of
chromic acid or sodium chromate or sodium dichromate or potassium dichromate.

D. Spackling Compound, Putty, Plastic Wood Filler, Liquid De-Glasser, Latex Patching Plaster,
Latex Base Filler, Thinners, and Other Materials Not Specifically Indicated But Required To
Achieve Finishes Specified: Pure, of highest commercial quality, compatible with paints and
acceptable to paint manufacturer.

E. Do not use products of different manufacturers in combination.
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2.8 MIXING

A.  Thoroughly mix and stir paints before use to ensure homogeneous dispersion of ingredients.
Prior to application, blend multiple containers of same material and color by pouring from
one container to another several times to ensure uniform consistency, color, and smoothness.

B.  Mix only in clean mixing pails of material recommended by manufacturer to avoid
contamination.

C.  Remove film which may form on surface of material in containers and strain material before
using. Stir frequently during use to maintain pigments in suspension. Do not stir film into
material.

D.  Apply paints of consistency recommended by manufacturer. Thin only within recommended
limits using thinners approved by paint manufacturer.

29 COLORS AND FINISHES

A.  Finish and Colors: Match undisturbed surrounding areas.

PART 3 - EXECUTION

3.1 PREPARATION- GENERAL

A.  Protect completed construction from damage. Furnish drop cloths, shields, and protective
methods to prevent spray, splatter, or droppings from disfiguring other surfaces.

B. Remove surface hardware, mechanical diffusers, escutcheons, registers, electrical plates,
light fixture trim, fittings, fastenings and similar items prior to preparing surfaces for
finishing. Provide surface-applied protective masking for non-removable items. Carefully
store removed items for reinstallation.

1. Remove mildew by scrubbing with mildewcide. Rinse thoroughly with clean water.

2. Before beginning application of paints, ensure surfaces are clean, dry, and free of dirt,
dust, rust or rust scale, oil, grease, mold, mildew, algae, efflorescence, release agents, or
any other foreign material which could adversely affect paint adhesion or finished
appearance.

3.2 SURFACE PREPARATION FOR NEW WORK
A.  General: Correct minor defects.
1. Remove temporary labels, wrappings, and protective coverings from surfaces to be
coated.
2. Seal stains, marks, and other imperfections which may bleed through surface finishes.

B.  Gypsum Board:
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1. Fill remaining cracks, depressions, holes and other irregularities with spackling
compound.

2. Sand rough or high spots left by joint cement or spackling compound without damaging
paper face.

3. Remove dust by wiping with damp cloths or vacuuming.

C.  Steel- Uncoated: Remove weld spatter by chipping or grinding.

1. Clean interior and weather protected steel in accordance with SSPC SP2 - Hand Tool
Cleaning and SP3 - Power Tool Cleaning. Clean areas of excessive corrosion or scale in
accordance with SSPC SP7 - Brush-Off Blast Cleaning.

2. Clean exterior steel permanently exposed to elements in accordance with SSPC SP6 -
Commercial Blast Cleaning.

3. Apply metal conditioner to bare surfaces in accordance with manufacturer's
recommendations, paying particular attention to abrasions, welds, bolts, and nuts. Allow
to set as recommended by solution manufacturer. Rinse with clean water with rust
inhibitor mixed with water or applied immediately following rinse. Allow to dry.

4. Prime coat immediately.

D.  Steel - Factory or Shop Prime Coated: Remove loose primer and rust to feather-edge at
adjacent sound primer by cleaning in accordance with SSPC SP2 - Hand Tool Cleaning and
SP3 — Power Tool Cleaning. Apply metal conditioner to abrasions, welds, bolts, and nuts in
accordance with manufacturer's recommendations. Allow to set as recommended by
manufacturer. Rinse with clean water with rust inhibitor mixed with water or applied
immediately following rinse. Allow to dry. Prime entire surface immediately.

E.  Steel - Galvanized: Remove white rust by cleaning in accordance with SSPC SP2 - Hand
Tool Cleaning and SP3 - Power Tool Cleaning. Exercise care not to remove galvanizing.
1. Pretreat surfaces to receive solvent reducible coatings immediately.

33 SURFACE PREPARATION OF PREVIOUSLY COATED SURFACES

A.  General: Remove cracked and deteriorated joint sealants and calk.

1. Remove chalk deposits and loose, blistered, peeling, scaling, or crazed finish to bare base

material or sound substrate by scraping and sanding.

7. Wash surfaces with solution of TSP to remove wax, oil, grease, and other foreign
material; rinse, and allow to dry. Exercise caution that TSP solution does not soften
existing coating.

Abrade glossy surfaces by sanding or wiping with liquid deglosser.

Remove mildew as specified above.

Test compatibility of existing coatings by applying new paint to small, inconspicuous
area. If new paints lift or blister existing coatings, request recommendation from the
City of New York.

6. Apply specified primer to surfaces scheduled to receive paints.

bl

B. Concrete and Masonry: Fill cracks and voids with latex base filler. Apply masonry
conditioner to masonry surfaces in accordance with manufacturer's instructions. Apply
primer over bare surfaces and filler material.
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C.  Gypsum Wallboard: Fill cracks and voids with spackling compound. Apply primer over bare
surfaces and newly applied texture coatings.

D.  Metal: Remove rust from surfaces to bare metal in accordance with SSPC SP6 — Commercial
Blast Cleaning. Exercise care not to remove galvanizing. Complete preparation as specified
for new work.

34 APPLICATION

A.  General Requirements: Coat all surfaces specified, scheduled, illustrated, and otherwise
exposed unless specifically noted otherwise.

1. Apply paints of type, color, and sheen as selected.

2. Apply products, using application materials, equipment, and techniques as recommended
by paint manufacturer and best suited for substrate and type of material being applied.

3. Do not apply finishes to surfaces that are improperly prepared.

4. Number of coats specified are minimum number acceptable.

5. Apply paint systems to total dry film thickness scheduled. Apply material at not less than
manufacturer's recommended spreading rate. Do not exceed maximum single coat
thickness recommended by paint manufacturer. Do not double-back with spray
equipment building up film thickness of two coats in one pass.

6. Ensurc that cdges, comers, crevices, welds, and exposed fasieners receive dry fiim
thickness equivalent of flat surfaces.

7. Finish edges of paints adjoining other materials or colors sharp and clean, without
overlapping.

B.  Prime Coats: Apply initial coat to surfaces as soon as practical after preparation and before
subsequent surface deterioration.

C.  Intermediate and Top Coats: Allow previously applied coat to dry be ore next coat is applied.

1. Sand and dust lightly between coats as recommended by paint manufacturer.

2. Apply each coat to achieve uniform finish, color, appearance, and coverage free of brush
and roller marks, runs, misses, visible laps or shadows, hazing, bubbles, pin holes, or
other defects.

3. If stains, undercoats, or other conditions show through final topcoat, correct defects and
apply additional topcoats until paint film is of uniform finish, color, and appearance.

D.  Mechanical and Electrical Items: refer to Division 26.
1. Prior to finishing mechanical and electrical items, remove louvers, grilles, covers, and
access panels and finish separately. Replace when dry.
2. Do not apply paints over name plates, tags, or other equipment identification.
3. Reinstall trim, fittings, and other items removed for finishing.

3.5 FIELD QUALITY CONTROL

A.  Request review of each applied coat by the City of New York before application of successive
coats. Only reviewed coats will be considered in determining number of coats applied.
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B. Immediately prior to Substantial Completion, perform detailed inspection of painted surfaces
and repair or refinish abraded, stained, or otherwise disfigured surfaces.

3.6 CLEANING AND PROTECTION

A.  Clean spots, oil, and other soiling from finished surfaces using cleaning agents and methods
which will not damage materials.
1. If completed construction is damaged beyond normal cleaning or repair by painting
operations, replace damaged items at no additional cost to Owner.
2.  Maintain premises and storage areas free of unnecessary accumulation of tools,
equipment, surplus materials, and debris.
3. Collect waste, cloths, and material which may constitute fire hazards and place in closed
metal containers; remove from site daily along with empty containers.

B.  Protection:
1. Protect all existing finished work in the area against damage from paint activities.
Correct damage by cleaning repairing, replacing, and repaint as acceptable to the City of
New York. Provide “Wet Paint” signs and other methods to protect newly coated
surfaces. Remove when directed or when no longer needed.

END OF SECTION 099000
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SECTION 230500 - COMMON WORK RESULTS FOR HVAC
PART | - GENERAL

1.1 RELATED DOCUMENTS

A.  The following documents apply to all required work for the project: (1) the Contract Drawings,
(2) the Specifications, (3) the General Conditions, (4) the Addendum, and (5) the Contract [City
of New York Standard Construction Contract].

B. Drawings and general provisions of the Contract, including General Requirements Division 01,
Division 23 Specification Sections apply to the work specified in this Section.

1.2 SUMMARY
A.  This Section includes and applies to all work included in Divisions 09, 22 & 23.

B.  Work in this Section includes providing labor, materials. equipment, services necessary,
fabrication, installation and testing for fully operational and safe systems including all necessary
materials , appurtenances and features whether specified or shown in the contract documents or
not, in conformity with all applicable codes and authorities having jurisdiction for the
following:

1. Mechanical work covered by all sections within Division 23 of the specifications,
including, but not limited to:

Equipment installation requirements common to equipment sections.
Painting and finishing.

Concrete bases.

Supports and anchorages.

a. Heating, ventilating and air conditioning systems and equipment and accessories.
b. Motors.

c. Control systems.

d. Testing and balancing.

e. Cleaning of piping systems.

f. Cleaning of ductwork, casings, plenums, etc.
g. Dielectric fittings.

h. Mechanical sleeve seals.

i Escutcheons.

] Grout.

k. HVAC demolition.

L

m.

n.

0.

C.  Provide cutting and patching, for the Mechanical Work.

D.  Provide piping from plumbing terminations, 10 feet from equipment, for water, gas, compressed
air and as indicated.
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E.  Provide drainage from noted equipment to floor drains, roof drains, sink, or funnel drains.

F. Provide piping connections to equipment, as required, for kitchens, laboratories, laundries, and
as indicated.

13 DEFINITIONS

A.  "Furnish" or "Provide": to supply, install and connect up complete and ready safe and regular
operation of particular work referred to unless specifically otherwise noted.

B.  "Install": to erect, mount and connect complete with related accessories.
C.  "Supply": to purchase, procure, acquire and deliver complete with related accessories.
D. "Work": labor, materials, equipment, apparatus, controls, accessories, and other items required

for proper and complete installation.

E. "Piping": pipe, tube, fittings, flanges, valves, controls, strainers, hangers, supports, unions,
traps, drains, insulation, and related items.

F. "Wiring": raceway, fittings, wire, boxes and related items.

G. Finished Spaces: Spaces other than mechanical and electrical equipment rooms, furred spaces,
pipe and duct chases, unheated spaces immediately below roof, spaces above ceilings,
unexcavated spaces, crawlspaces, and tunnels.

H.  Exposed, Interior Installations: Exposed to view indoors. Examples include finished occupied
spaces and mechanical equipment rooms.

L; Exposed, Exterior Installations: Exposed to view outdoors or subject to outdoor ambient
temperatures and weather conditions. Examples include rooftop locations.

1 Concealed, Interior Installations: Concealed from view and protected from physical contact by
building occupants. Examples include above ceilings, in chases, in enclosures, in trenches or in
crawl spaces.

K.  Concealed, Exterior Installations: Concealed from view and protected from weather conditions
and physical contact by building occupants but subject to outdoor ambient temperatures.
Examples include installations within unheated shelters.

L.  "Indicated," "Shown" or "Noted": as indicated, shown or noted on drawings or specifications.

M. "Similar" or "Equal" of base bid manufacture: in the Commissioner's opinion, equal in
materials, weight, size, design, and efficiency of specified product, conforming with 2.1
MANUFACTURERS.

N. "Reviewed," "Satisfactory," or "Directed": as reviewed, satisfactory, or directed by or to the
Commissioner.
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O.  "Control" or "Actuating Devices": automatic sensing and switching devices such as
thermostats, pressure, float, electro-pneumatic switches and electrodes controlling operation of

equipment.

1.4 ABBREVIATIONS

A.  The following are industry abbreviations for plastic materials.
1. CPVC: Chlorinated polyvinyl chloride plastic.
2. PE: Polyethylene plastic.
3. PVC: Polyvinyl chloride plastic.

B.  The following are industry abbreviations for rubber materials:
L. EPDM: Ethylene-propylene-diene terpolymer rubber.
2. NBR: Acrylonitrile-butadiene rubber.

C. __ Following is a list of abbreviations and symbols that are used in the specifications:

Abbreviation or Symbol

Waord,orSymiiol Used in Specifications
\':} pimac
air conditioning unit ACU
alternating current AC
ampere amp
brake horsepower (bhp) BHP
British thermal units Btu
Celsius C
cth CFH
cubic feet per minute cfm
cubic feet per second cfs
degree °
direct current DC
emergency power system EPS
etcetera (etc.) etc.
Fahrenheit F
feet ft.
feet per minute fpm
gallon gal.
gallons per minute gpm
hertz Hz
horsepower hp
inches in.
kilovolt kv
kilowatt kw
KVA kVA
length length
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Word or Symbel

Abbreviation or Symbol
Used in Specifications

manufacturer

minute

number

ounce

percent

plus and minus

pound or pounds

pounds per square inch (psi)
power factor

psig

Py

revolutions per minute (rpm)
square foot or square feet
times

uninterruptible power supply (UPS)

Mfr.
minute
No.

0Z.

%

+

Ib. or lbs.
psi

pf

psig
PVC
rpm

sq. ft.
times (unless used in an equation, then use x)
UPS

Variable Frequency Drive VFD
volt v
water gauge w.g.
width width
wire-gauge awg
WWP WwWP

1.5 UTILITY CONNECTIONS

A.  Arrange for and pay utility costs for work of this Division.

B.  Included:
1 Connection to utility company mains.
2 Connection to on-site piping mains.
3. Payment of service charges.
4 Provisions for temporary utilities.

L6 JOB CONDITIONS

A.  Examine all drawings and specifications in a manner to be fully cognizant of all work required

under this Division.

B.  Adjoining work of other Divisions shall be examined for interferences and conditions affecting

this Division.

C. Examine site related work and surfaces before starting work of any Section.
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Report to the Commissioner, in writing, conditions which will prevent proper provision
of this work.

Beginning work of any Section without reporting unsuitable conditions to the
Commissioner constitutes acceptance of conditions by Contractor.

Perform any required removal, repair or replacement of this work caused by unsuitable
conditions at no additional cost to the City of New York.

D.  Connections to existing work.

1.

4.

5.

Verification of existing:

a. Before submitting bid, become thoroughly familiar with actual existing conditions
and systems at the building, and of the existing installations to which connections
must be made, including any necessary alterations, and existing building
Commissioning practices and requirements, The intent of the work is shown on the
drawings and described herein, and no consideration will be granted by reason of
lack of familiarity on the part of the contractor with actual physical conditions,
requirements, and practices at the site.

Install new work and connect to existing work with minimum interference to existing
facilities.

1 S— hu
Iemporary shu

L VI

1s of existing services:

a. At no additional charges.
b. At times not to interfere with normal operation of existing facilities.
c. Only with written consent of the Commissioner.

Maintain continuous operation of existing facilities as required with necessary temporary
connections between new and existing work.
Restore existing disturbed work to original condition.

E. Removal and relocation of existing work.

1.

09 3 O phl g

Disconnect, remove or relocate material, equipment, plumbing fixtures, piping and other
work noted and required by removal or changes in existing construction.

Where existing pipes, conduits and/or ducts which are to remain prevent installation of
new work as indicated, relocate, or arrange for relocation, of existing pipes, conduits
and/or ducts.

Provide new material and equipment required for relocated equipment.

Plug or cap active piping or ductwork behind or below finish.

Do not leave long dead-end branches. Cap or plug as close as possible to active line.
Remove unused piping, ductwork and material.

Dispose of removed fixtures and equipment as directed.

Turn over removed fixtures and equipment to the Commissioner as directed.

F. Special Traffic Requirements:

1.

2,

Maintain emergency and service entrances useable to pedestrian, truck, and ambulance
traffic at all times.
Where trenches are cut, provide adequate bridging for above mentioned traffic.
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If asbestos insulation is found when working in existing areas, immediately stop work and
notify THE COMMISSIONER (Refer to Section 028013). Do not restart work until advised in
writing by THE COMMISSIONER that it is safe to do so following abatement, encapsulation,
etc.

CLEARANCE FROM ELECTRICAL EQUIPMENT
Piping or ductwork:

L Prohibited in:

Electric rooms and closets.

Telephone rooms and closets.

Elevator machine rooms.
Electric switchboard room.

pooR

2. Prohibited above an area within 5 ft. of:

a. Transformers.

b. Motor control centers.

c. Standby power plant.

d. Bus ducts.
SUBMITTALS

Submit the following items as hereinafter specified:

Names and qualifications of test and balance agencies.

Layout Drawings.

Coordinated Drawings.

As-built Record Drawings (Submitted to the Commissioner).

Record Files (Submitted to the Commissioner).

Operating and Maintenance Manuals.

Welding certificates.

Equipment and material submittals as required by sections within this division.

e BB Sl

Items shall comply with the requirements as hereinafter specified.

Submit shop drawings, product data, samples and certificates of compliance required by
contract documents.

1. See DDC General Conditions as applicable for reference of minimum requirements, if
not stated hereinbelow.

For all equipment requiring MEA numbers by City of New York, numbers shall be included
within the equipment submittals.

Schedule of submittals, as agreed to by the Commissioner, will set the basis of the minimum
required submittals. Submittals shall be provided by the Contractor promptly and in accordance
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with the Schedule of submittals and in such sequence as to cause no delay in work or in work of
any other divisions.

F. Resubmission Requirements:

1. In addition to DDC General Conditions, as applicable, make any corrections or change in
Submittals required. Resubmit for review until no exceptions are taken or a resubmission
is not required.

2; Shop Drawings and Product Data:

a. Revise initial drawings or data, and resubmit as specified for initial submittal.
b. Indicate any changes which have been made other than those requested.

3. Samples: Submit new samples as required for initial submittal.

4. Clearly identify resubmittal by original submittal date, number and revision number and
indicate all changes from previous submittal.

5. If more than two submissions are required (initial submittal and one resubmittal) based

on rejection or lack of compliance by submittal, then the Contractor shall:

a. Arrange for additional reviews by the Commissioner.
b. Pay all costs for such additional reviews.
G.  Corrcctions or comments made on the shop drawings during review do not relieve the

Contractor from compliance with requirements of the drawings and specifications. Shop
drawing checking by the Commissioner is only for review of general conformance with the
design concept of the project and general compliance with the information given in the contract
documents. The Contractor is responsible for:

1. Confirming and correlating all quantities and dimensions.

2. Selecting fabrication processes and techniques of construction.
3. Coordinating his work with that of all other trades.

4. Performing his work in a safe and satisfactory manner.

H.  Layout (Shop) Drawings:

1. Submit Layout Drawings indicating work within mechanical rooms areas containing
boilers, chillers, cooling towers, air handlers or pumps, areas containing acoustically
lined ductwork, food service areas and for any areas. See Division 1 specification
sections for additional requirements on layout drawings.

2. Layout Drawings for mechanical rooms shall be at a scale of 3/8"=1-0".

31 Prepare layout shop drawings for all areas.

4. From the layout drawings, prepare and submit Coordinated Drawings as herein specified
below.

I Coordinated Drawings:

I. This Contractor shall prepare coordinated drawings which shall show work of all trades
including, but not limited to:
a. Coordinated Ductwork with penetrations at floors, walls, ceiling and roof.

b. Piping, including:
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1)  HVAC, plumbing and fire protection.

2)  Minor Piping such as drains, air vents, condensate piping, etc.
3)  Sleeves and penetrations.

4)  Expansion devices, anchors, guides and hangers.

Mechanical Equipment.

Supports and suspension devices.

Ductwork/Piping high points and low points.

Electrical Equipment.

Main Electrical conduits and bus ducts.

Equipment support and suspension devices including hangers, supports and
bracing.

Structural and architectural constraints including:

F@ e e

-

1) Beams, braces, trusses, flanges, constraints, walls, openings ratings, doors,
wall types, glazing.

J- Show location of:
1)  Valves.
2)  Chemical Treatment.
3)  Piping specialties.
4)  Dampers.
5) Access doors.
6)  Control and electrical panels.
7)  Disconnect switches

2. Drawings shall indicate coordination with work in other Divisions which must be
incorporated in mechanical spaces, including, but not limited to:

Elevator equipment.

Pneumatic tube system.

Cable trays not furnished under Division 26.
Computer equipment.

O o®

3. Provide sections and elevations for all mechanical rooms, mechanical areas, areas with
routed duct mains, areas with routed piping mains, and areas adjacent to the existing
structure.

4,  Preparation of drawings:

a. Prepare reproducible CADD drawings.
Submit to other trades for review of space allocated to all trades.

c. Revise drawings to compensate for requirements of existing conditions and
conditions created by other trades.

5. Final prepared drawings shall show that other trades affected have made reviews and
signed, by each trade, at completion of coordination.

6. Coordinated shop drawings shall be for all areas.
7. Contractor is to assure that each trade has coordinated work with other trades, prior to
submittal.
1. Operating Instructions, Maintenance Manuals and Parts Lists:
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[

Before requesting acceptance of work, submit one set for review by Commissioner.
2. After review, furnish five printed and bound sets.
Include:

w

a. Manufacturer's name, model number, service manual, spare-parts list, and
descriptive literature for all components, cross referenced and numbered on Record
Drawings as required.

b. Maintenance instructions.

c. Listing of possible breakdown and repairs.

d. Instruction for starting, operation and programming.

€. Detailed and simplified one line, color coded flow and wiring diagram.

f. Field test report, including:
1)  Instrument set points.
2)  Normal operating valves.

g Name, address and phone number of contractors equipment suppliers and service
agencies.

h. Assemble manufacturer's equipment manuals in chronological order, following the

specification alpha-numeric system, in heavy duty 3-ring binders clearly titied on
the spine and front cover with appropriate index dividers.

K. Quantity of Submittals Required.

1. Layout (Shop) Drawings and Coordinated Drawings:

a. Submit two (2) prints and electronic copy. Coordinate with project manager.

b. Upon review, electronic copy will be annotated and returned. Prints will be
retained by the Commissioner.

c. Electronic copy will serve as record copies for the Commissioner.

2. Product Data (brochures):

a. Submit two (2) copies of product data and electronic copy. Coordinate with
project manager.
b. Upon review, electronic copy will be annotated and returned.

1.9 RELATED WORK AND REQUIREMENTS

A.  Requirements of General Conditions apply to all work in this division.

B.  Carefully check the documents of each section with those of other sections and Divisions.
Ascertain the requirements of any interfacing materials or equipment being furnished and/or
installed by those sections and Divisions, and provide the proper installation and/or required
interface.

C.  Related work specified elsewhere:

1. Providing temporary heat.
2, Providing finish painting, including pipe stenciling.
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Access doors.

Trench covers and frames.
Cutting and patching.

Undercut doors.

Plenums other than sheet metal.
Flashing.

Shaft gratings.

0. Equipment platforms.

S0 PN LR W

1.10 QUALITY ASSURANCE

A.  All equipment and accessories to be the product of a manufacturer regularly engaged in its
manufacture.

B.  Supply all equipment and accessories new and free from defects.

C.  Supply all equipment and accessories in compliance with the applicable standards and with all
applicable national, state and local codes.

D.  Allitems of a given type shall be the products of the same manufacturer.

E. Steel Support Welding: Qualify processes and operators according to AWS D1.1, "Structural
Welding Code--Steel."

F. Steel Pipe Welding: Qualify processes and operators according to ASME Boiler and Pressure
Vessel Code: Section IX, "Welding and Brazing Qualifications."

1. Comply with provisions in ASME B31 Series, "Code for Pressure Piping."
2, Certify that each welder has passed AWS qualification tests for welding processes
involved and that certification is current.

1.11 REFERENCE STANDARDS

A. Published codes, specifications, standards, tests or recommended methods of trade, industry or
governmental organizations apply to work in this Division where cited below:

AABC: Associated Air Balance Council.

ADC: Air Diffuser Council.

AMCA: Air Moving and Conditioning Association.

ANSI: American National Standards Institute.

ARI: Air-Conditioning and Refrigeration Institute.

ASHRAE: American Society of Heating, Refrigerating and Air Conditioning Engineers.
ASME: American Society of Mechanical Engineers.

ASSE: American Society of Sanitary Engineers.

ASTM: American Society for Testing and Materials.

10. AWS: American Welding Standards.

11. FM: Factory Mutual.

12.  Local Utility Authorities.

13. National, State and Local Codes of all authorities having jurisdiction.

MO GOE N L R AR I
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14.  NEMA: National Electrical Manufacturer's Association.
15. NFPA: National Fire Protection Association.

16. OSHA: Occupational Safety and Health Act.

17.  PDI: Plumbing and Drainage Institute.

18.  State Energy Code having jurisdiction

19. UBC: Uniform Building Code.

20. UL: Underwriters' Laboratories, Inc.

21.  UMC: Uniform Mechanical Code.

22.  UPC: Uniform Plumbing Code.

In addition to complying with all other legal requirements, comply with current provisions of
governing codes and regulations in effect during progress of the Work, and with the following:

I Drawings and specification requirements shall govern where they exceed Code and
Regulation requirements.

2, Where requirements between governing Codes and Regulations vary, the more restrictive
provisions shall apply.

3. Nothing contained in Contract Documents shall be construed as authority or permission
to disregard or violate legal requirements. The Contractor shall immediately draw the
attention of the Commissioner to any such conflicts noted in the Contract Documents.

COORDINATION

Arrange for pipe spaces, chases, slots, and openings in building structure during progress of
construction, to allow for HVAC installations.

Coordinate installation of required supporting devices and set sleeves in poured-in-place
concrete and other structural components as they are constructed.

Coordinate requirements for access panels and doors for HVAC items requiring access that are
concealed behind finished surfaces.

SPECIAL TOOLS

Furnish to the Commissioner at completion of work:

1. One set of any special tools required to operate, adjust, dismantle or repair equipment
furnished under any section of this Division.

2, "Special tools": those not normally found in possession of mechanics or maintenance
personnel.

3. One pressure grease gun for each type of grease required.

a. With adapters to fit all lubricating fittings on equipment.

b. Include lubricant for lubricated plug valves.
4. Tag each item and cross reference in Maintenance Manual.
5. Turn over to the Commissioner’s representative or temporarily secure to unit at the

Commissioner’s instruction.
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DELIVERY, STORAGE, AND HANDLING
Deliver pipes and tubes with factory-applied end caps. Maintain end caps through shipping,
storage, and handling to prevent pipe end damage and to prevent entrance of dirt, debris, and
moisture.
Store plastic pipes protected from direct sunlight. Support to prevent sagging and bending.
Check dimensions of access route through the site from delivery point to final location. Where
necessary, ship in crated sections of size to permit passing through available space. Dismantle
and/or reassemble, reprovision and retest equipment too large to pass through available access
route to final location in one piece.
Ship equipment in original packages, to prevent damaging or entrance of foreign matter.
Handle and ship in accordance with manufacturer's recommendations.

Provide protective coverings during construction.

Replace at no expense to the City of New York, equipment or material damaged during storage
or handling, as directed by the City of New York.

Tag all items with weatherproof tag, identifying equipment by name and purchase order
number.

Include packing and shipping lists.

Special requirements as specified in individual sections.

PROTECTION OF MATERIALS

Protect from damage, water, dust, etc., material, equipment and apparatus provided under this
Division, both in storage and installed, until Notice of Completion has been filed.

Provide temporary storage facilities for material and equipment.
Arrange with the Commissioner for storage facilities for materials and equipment.

Material, equipment or apparatus damaged because of improper storage or protection will be
rejected.

1. Remove from site and provide new, duplicate, material equipment or apparatus in
replacement of that rejected.

Cover motors and other moving machinery to protect from dirt and water during construction.

Protect premises and work of other Divisions from damage arising out of installation of work of
this Division.

1. Repair or replace, as directed by the Commissioner, materials and parts of premises
which become damaged as result of installation of work of this Division.
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2, Remove replaced parts from premises.

REVIEW OF CONSTRUCTION

Work may be reviewed at any time by representatives of the Commissioner.

Advise the Commissioner in writing that work is ready for review at following times:
1. Prior to backfilling buried work.

2. Prior to concealment of work in walls and above ceilings.

3. When all requirements of Contract have been completed.

Neither backfill nor conceal work without the Commissioner’s consent.

SCHEDULE OF WORK

Arrange work to conform to schedule of construction established or required to comply with
Contract Documents.

In scheduling, anticipate means of installing equipment through available openings in structure.

Confirm in writing to Commissioner, within 30 days of signing of contract, anticipated number
of days required to perform test, balance, and acceptance testing of mechanical systems:

L. This phase must occur after completion of mechanical systems, including all control
calibration and adjustment, and requires substantial completion of the building, including
closure, ceilings, lighting, partitioning, etc.

2. Submit for approval at this time, names and qualifications of test and balancing agencies
to be used.

Arrange with the Commissioner schedule for work in each area.

Unless otherwise directed by the Commissioner perform work during normal working hours.

Work delays:

L In case noisy work interferes with the Commissioner's operations, the Commissioner may
require work to be stopped and performed at some other time, or after normal working
hours.

2. Submit, with bid proposal, schedule of hourly rates and overtime premiums.

NOISE REDUCTION

Cooperate in reducing objectionable noise or vibration caused by mechanical systems.
L To extent of adjustments to specified and installed equipment and appurtenances.

Correct noise problems caused by failure to install work in accordance with Contract
Documents. Include labor and materials required as result of such failure.
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PERMITS, LICENSES, SECURITIES, AND INSPECTIONS

Permits and Licenses:

I: Secure required permits and licenses including payments of all charges and fees.

Inspections:

1s Obtain certificates of final inspection approval from authorities having jurisdiction, and
submit to the Commissioner before acceptance of the Work.

2, Obtain inspections during the Work as required to allow timely progress of these and
other trades.

Security

1. Refer to Security Requirements in DDC General Conditions as applicable.

GUARANTEE

Guarantee all materials, equipment, apparatus and workmanship to be free of defective
materials and faulty workmanship for period of one year from date of filing of Notice of
Completion, unless extended guarantee periods are specified in individual sections.

Furnish guarantee covering all work in accordance with general requirements of the Contract.

Provide new materials, equipment, apparatus and labor to replace that determined by the
Commissioner to be defective or faulty.

This guarantee also applies to services such as Instructions, Adjusting, Testing, Noise,
Balancing, etc.

Equipment manufacturers shall include extended warranty to give full coverage during warranty
period, unless longer period is specified.

PRELIMINARY OPERATION

Any portion of the system or equipment shall be placed in operation at the request of the
Commissioner prior to the final completion and acceptance of the work. Such operation shall

be under the direct supervision of the Contractor.

Preliminary operation thereof shall not be construed as acceptance of any part of the Work.

PART 2 - PRODUCTS

2.1

A.

MANUFACTURERS

In other Division 23 Sections where articles and subparagraphs introduce lists, the following
requirements apply for product selection:
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1. Contractor's Options:
a. For products specified by naming several products or manufacturers, select any
one of products and manufacturers named which complies with Specifications.
b. Wherever catalog numbers and specific brands or trade names are used, they are

used to establish standards of quality, utility and appearance required.
Submission of equipment of manufacturers' other than those specified shall detail equality and
difference, item by item.
GROUT
Description: ASTM C 1107, Grade B, nonshrink and nonmetallic, dry hydraulic-cement grout.
1. Characteristics: Post-hardening, volume-adjusting, nonstaining, noncorrosive,
nongaseous, and recommended for interior and exterior applications.
2 Design Mix: 5000-psi, 28-day compressive strength.
3 Packaging: Premixed and factory packaged.
ACCESS DOORS
Size for proper access, adjusting and maintenance:

1. 12 in. x 12 in. minimum for valves, trap primers, shock absorbers, etc.
2. 24 in. x 24 in. for man access to concealed fans, coils, etc., unless indicated otherwise.

Supply as required by work in this Division.

Turn over for setting under trade installing surface on which panels are installed. Direct
location and setting, after review by the Commissioner.

Wherever access doors are provided, contact the Commissioner to install security bars. If
required by the Commissioner, follow the instructions from the Commissioner for size, type,
security bar diameter and material requirements.

Manufacturers:

L Access doors:
a. Karp Associates, Inc.
b. Higgins Mfg. Co.
c. Inryco, Inc.: Milcor.
d. Walsh-Spencer Co.
€. Or approved equal.

Locate and set after review.
Doors, except as noted, flush type with:

1. No. 13 USSG steel door and trim.
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No. 16 USSG steel frame.

Metal wings for keying into construction.
Concealed hinges.

Stainless steel cam lock, screwdriver operated.
Similar to Karp Type DSC-214 or approved equal.
Where door cannot swing open:

a. Lift off type.
b. With safety wire or chain.
&, Similar to Karp Type DSC-212 or approved equal.

H.  Doors, in acoustic tile ceilings:

b

3.
6.
7.

No. 13 USSG steel frame.

No. 16 USSG steel pan-type door suitable for receiving tile thickness.
Factory white finish.

Stainless steel cam locks:

a. Screwdriver operated.
b. Finish flush with tile.
c. Minimum 2 per door.

Hinges: not visible when door is closed.
Tile filler: under General construction Work.
Similar to Karp Type DSC-210 or approved equal.

L. Doors recessed in plaster ceilings:

1.
2.
3.

With recess to receive plaster.
Plaster fill: under General Construction Work.
Similar to Karp DSC-210-PL or approved equal.

J. Doors in fire-rated construction:

1.

il ot ol

Insulated door panel and frame.

a. Frame: 16 gauge steel.
b. Panel: 20 gauge steel.
c. 2 in. thick fire rated insulation.

Conform to requirements of regulating agencies.
Rating: UL 1 1/2 hour "B" label, 250°F rating.
Continuous hinge with stainless steel pin.
Automatic panel closer.

Interior latch release.

Finish:

a. Zinc chromate primer.
b. Rust inhibitive grey paint.

Lock:
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Self-latching.

Direct action knurled knob.

Flush screwdriver operated.

Key-operated cylinder lock with two keys.

Knurled knob and mortise cylinder. Cylinder replaceable with cylinder for master
keying system.

f. Similar to Karp Type KRP-150 FR or approved equal.

crRe O

K. Doors: Shop-painted 1 coat zinc chromate primer.

24 ACCESS TILE IDENTIFICATION
A.  Buttons, tabs, and markers: to identify location of concealed work.

B. Submit for review.

2.9 MISCELLANEOUS METAL WORK
A.  Trench Covers, or Gratings and Frames:

1. Under General Construction Work.
2. Covers:

a. Galvanized checkered steel with:
b. Galvanized expanded and perforated steel with:

1) Flush drop-type lift handles.
2)  Mecans for securing to frame for easy removal.

c. 3 ft. long.
d. 1/4 in. thick.

3. Gratings: steel similar to Irving Grating.

4. Frames: 2 in. x 2 in. x 1/4 in. galvanized welded angle iron with welded stops and lugs
for anchoring into concrete.

5. Turn over for setting under General Construction work.

B.  Guards and Railings:

1. Furnish guards and railings as indicated and/or as required by Authorities having
jurisdiction.

2. Provide OSHA approved guards for belt drives and rotating equipment.

3. Guards removable with:

a. Frames: No. 18 USSG steel.
b. Fronts: No. 20 USSG galvanized perforated steel with:

1) Covered test openings to permit rpm readings without removal.
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c. Supports: galvanized steel angles or channels, braced to maintain clearances of
moving parts.
d. Clearance for motor adjustment.

Railings: removable of 1% in. pipe and rail fittings.

2.6 PAINTING

A. Manufacturers:

W ke b e

Sherwin-Williams.
Pittsburgh Plate Glass Co.
Pratt and Lambert.
Rust-Oleum.

Or approved equal.

B. Materials:

B 1 B

Best grade for its purpose.

Deliver in original sealed containers.

Apply in accordance with manufacturers instructions.

Heat resistant paint for hot piping, equipment and materials.
Colors as selected.

PART 3 - EXECUTION

3.1 HVAC DEMOLITION

A.  Refer to Division 01 Section "Cutting and Patching."

B. Disconnect, demolish, and remove HVAC systems, equipment, and components indicated to be

removed.

L. Piping to Be Removed: Remove portion of piping indicated to be removed and cap or
plug remaining piping with same or compatible piping material.

2. Piping to Be Abandoned in Place: Drain piping and cap or plug piping with same or
compatible piping material.

3. Ducts to Be Removed: Remove portion of ducts indicated to be removed and plug
remaining ducts with same or compatible ductwork material.

4. Ducts to Be Abandoned in Place: Cap or plug ducts with same or compatible ductwork
material.

5. Equipment to Be Removed: Disconnect and cap services and remove equipment.

6. Equipment to Be Removed and Reinstalled: Disconnect and cap services and remove,
clean, and store equipment; when appropriate, reinstall, reconnect, and make equipment
operational.

7. Equipment to Be Removed and Salvaged: Disconnect and cap services and remove

equipment and deliver to the City of New York.
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If pipe, insulation, or equipment to remain is damaged in appearance or is unserviceable,
remove damaged or unserviceable portions and replace with new products of equal capacity and

quality.

EQUIPMENT INSTALLATION - COMMON REQUIREMENTS

Install equipment to allow maximum possible headroom unless specific mounting heights are
indicated.

Install equipment level and plumb, parallel and perpendicular to other building systems and
components in exposed interior spaces, unless otherwise indicated.

Install HVAC equipment to facilitate service, maintenance, and repair or replacement of
components. Connect equipment for ease of disconnecting, with minimum interference to other
installations. Extend grease fittings to accessible locations.

Install equipment to allow right of way for piping installed at required slope.

Access to Valves and Equipment.

mroe alkal Pl o VT, P —— | o oMoty doatsade s Jatiesesss  gaeadas £l
1. Access shall be possible where valves, €xpansion joints, fire dampers, motors, filters,

control devices, and any other equipment requiring access for servicing, repairs, or
maintenance are located in walls, chases, and/or above ceilings.
2. Definition of Accessible:

Valves and dampers may be operated.

Control devices may be adjusted.

Fire dampers may be reset.

Equipment access panels may be opened.

Normal maintenance work such as replacement of filters, lubrication of bearings,
etc., may be performed readily within arm's reach of access opening.

It shall not be necessary to crawl through furred ceiling space to perform such
operations.

RO

e}

3. Group concealed valves, expansion joints, controls, dampers and equipment requiring
service access, so as to be freely accessible through access doors and to minimize the
number of access doors required.

4, Relocate piping equipment and accessories as required, at no extra cost to afford proper
maintenance access.

5 Coordinate location of access panels with applicable trades installing walls or ceiling.
a. Coordinate panel locations with lights and other architectural features.
b. Submit proposed panel locations to the Commissioner for review.

6. Access doors or panels will be installed by the trade furnishing surface on which panels
are installed.

I Arrange for location and marking of removable tiles in splined ceilings where access
panels are not installed.

8. Existing Structures:
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a. When installation requires access openings through existing construction, provide
necessary panels, and arrange for respective trades to provide openings and
framing which may be required.

b. Restore adjoining existing surfaces to original condition after new access panels
have been installed.

33 PAINTING

A.  Painting of exposed roof-top equipment.

B.  Finish painting under Division 09 Section “Painting.”

1.

Colors coordinated by Mechanical Contractor as directed by the Commissioner.

C.  Painting under this Division:

1.

3.

Interior of ductwork as far back as visible from outside: flat black.
Uncoated hangers, supports, rods and inserts: dip in zinc chromate primer.
Factory prime coat for following except as noted.

Pumps.
Motors.
Equipment.
Air outlets.

oo

Marred surfaces of prime coated equipment and piping: spot prime coat to match
adjacent coat.
Shop prime coat for following, except as noted:

a. Railings.
b. Tanks.

D. General:

N S

a3

Labor, materials and equipment necessary for field painting.

Protect flooring and equipment with drip cloths.

Paint and materials stored in location where directed.

Oily rags and waste removed from building every night.

Furnish each space containing stored painting materials with approved 2'2 gallon fire
extinguisher.

Wire brush and clean off all oil, dirt and grease areas to be painted before paint is
applied.

Mixing:

a Mixed and strained as required by manufacturer.

b. Use thinners only in accordance with manufacturer’s recommendation.

(o] Follow printed instructions on paint containers. If none are available, instructions
shall be obtained in writing from manufacturer.

Workmanship:
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No painting or finishing shall be done with:

1) Dust laden air.
2)  Unsuitable weather conditions.
3)  Space temperature below 60°F.

Pipes being painted: containing no heat and to remain cold until paint is dried.
Paint spread: uniform and proper film thickness showing no runs, sags, crawls or
other defects.

Finished surfaces shall be uniform in sheen, color, and texture.

All coats to be thoroughly dry before succeeding coats are applied, minimum 24
hrs. between coats.

Priming undercoat: slightly different color for inspection purposes.

Exposed, uninsulated, ungalvanized sheet metal other than stainless steel and aluminum:
Two coats of aluminum paint or alkyd paint color as directed.

Exposed, uninsulated, galvanized sheet metal in finished space including mechanical
equipment rooms:

a.
b.

One coat galvanized iron primer.
Two coats alkyd oil paint, color as directed.

Exposed, insulated piping and equipment covering:

a.
b.

One coat primer sealer.
Two coats alkyd oil paint, color as directed.

Paint following with two coats alkyd oil paint, color as directed:

a.
b.
&

Exposed steel and metal work not furnished with factory-painted finish.
Structural steel supports for piping ductwork and equipment.
Exposed, uninsulated piping.

Exposed, uninsulated aluminum sheet metal in finished space:

a.

One coat zinc chromate primer.

No paint on exposed, uninsulated stainless steel sheet metal in finished space.

E.  Finish painting:

1.

2,
3

Consisting of two finished coats of high gloss medium or long alkyd paint over prime

coat.

Submit color shade for approval.
Piping continuously painted in all exposed areas.

F. Interior of ductwork as far back as visible from outside: flat black.

G.  Uncoated hangers, supports, rods and inserts: dip in zinc chromate primer.

H.  Factory finish:
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1. Steel air outlets in acoustical tile ceilings: baked white enamel.
2. Aluminum air outlets: anodized.
3. Exposed fan coil units: baked enamel.

Factory prime coat, except as noted:

1. Pumps.

2 Fans.

3. Motors.

4. Equipment.

Marred surfaces of prime coated equipment and piping: spot prime coat to match adjacent coat.

Shop prime coat for following except as noted:

1. Railings.
2. Tanks.
CONCRETE WORK

On concrete floors, install equipment on concrete housekeeping pads:

1. Pads 4 in. high unless otherwise noted.
. Extend 6 in. minimum beyond equipment base, all sides.
3. Concrete work, including forming and reinforcing, under Division 03
a. Coordinate size and location with General Contractor.
b. Fumnish and locate anchors and anchor bolts.
4. Curbs for field erected plenums similar.

Miscellaneous Concrete Items:
1. Concrete work, including forming and reinforcing.
2. Concrete for:

a. Anchor and thrust blocks.
b. Pipe trenches.

3. Refer to details on drawings.
Provide foundations for:

Pumps.

Floor mounted tanks

Floor mounted control panels.
Motors.

A R

ERECTION OF METAL SUPPORTS AND ANCHORAGES

Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation
to support and anchor HVAC materials and equipment.
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B.  Field Welding: Comply with AWS D1.1.

3.6 ERECTION OF WOOD SUPPORTS AND ANCHORAGES

A. Cut, fit, and place wood grounds, nailers, blocking, and anchorages to support, and anchor
HVAC materials and equipment.

B.  Select fastener sizes that will not penetrate members if opposite side will be exposed to view or
will receive finish materials. Tighten connections between members. Install fasteners without
splitting wood members.

C.  Attach to substrates as required to support applied loads.

3.7 GROUTING

A.  Mix and install grout for HVAC equipment base bearing surfaces, pump and other equipment
base plates, and anchors.

B.  Clean surfaces that will come into contact with grout.

C: Provide torms as required for placement of grout.

D.  Avoid air entrapment during placement of grout.

E. Place grout, completely filling equipment bases.

F. Place grout on concrete bases and provide smooth bearing surface for equipment.
G.  Place grout around anchors.

H.  Cure placed grout.

3.8 CUTTING AND PATCHING
A.  All carpentry, cutting and patching to be done under trades doing that work.

B.  Provide all carpentry, cutting and patching required for proper installation of material and
equipment specified in this Division.

C. Do not cut or drill structural members without consent of the Commissioner.

D.  All cutting and repairing shall conform to Divisions 01 of Cutting and Patching.

39 WATER PROOFING
A. Under General Construction Work.

B.  Where any work pierces waterproofing, installation shall be subject to review.
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1. Provide all necessary sleeves, caulking, flashing and flashing fittings required to make
openings absolutely watertight.

Flashing:

1. 6 1b. lead.

2. 16 oz. lead coated copper.

3. No.22 USSG aluminum.

4. Fittings for piping through roof:

a. Galvanized cast iron bottom recess roof type.
b. Similar to Josam No. 26440 or No. 26450.

Provide weather protection canopies, hoods or enclosures over out-of-door equipment which
could be damaged by exposure to weather.

1. This requirement applies to:
a. Controls.
b. Instruments.

2. See other sections in this Division for application of this requirement to motors, drives,
ducts, and fans, etc.

3. Identify items under such covers if entirely enclosed.

CLEANING AND ADJUSTING

Brush and clean work prior to concealing, painting and acceptance. Perform in stages if
directed.

Painted or exposed work soiled or damaged: clean and repair to match adjoining work before
final acceptance.

Remove debris from inside and outside of materials and equipment.

Flush out piping after installation.

Clean piping systems as described in Division 23, Section Hydronic Piping.
Adjust valves and automatic control devices.

Traps, wastes and supplies: unobstructed.

FIELD QUALITY CONTROL
Tests:
L. Perform as specified in individual sections, and as required by authorities having

jurisdiction.
2 Duration as noted.
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B. Provide required labor, material, equipment, and connections.

C.  Fumnish written report and certification that tests have been satisfactorily completed.
D.  Repair or replace defective work, as directed.

E. Pay for restoring or replacing damaged work due to tests, as directed.

E. Pay for restoring or replacing damaged work of others, due to tests, as directed.

3.12 INSTRUCTION

A.  Provide instruction by qualified manufacturers' representatives for equipment as specified in
this Division.

B. Instruction to include:
L Site-specific instruction.
2. Minimum hours as specified in each Section.
3. Instruction materials (minimum six sets).
4. Videolapes (£ copics) ol cach mstruclion sessiom upon compielion.
C. Each instruction session to be scheduled with the commissioner at least 30 days in advance.
END OF SECTION 230500
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SECTION 23 08 00 - COMMISSIONING OF HVAC SYSTEMS (QUEENS SUPREME COURT ONLY

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions,
General Commissioning Requirement and other DDC General Conditions, apply to this section.

B. The OPR and BOD documentation are included by reference for information only.
1.2 SUMMARY

A. This section includes commissioning process requirements for HVAC&R systems, assemblies, and
equipment.

B. Related Sections:

1. DDC General Conditions for general commissioning process requirements.
2. Division 23 Heating Ventilation & Air Conditioning
1.3 DESCRIPTION
A Lommissioning. Comimissioning is a systemalic process of verifying that all building

systems, including the mechanical and electrical systems, have been installed in the
prescribed manner, are functionally checked and capable of being operated and maintained
to perform with the design intent and have documentation to support proper installation and
operation. The Commissioning Agent (CxA) shall provide the City of New York with an
unbiased, objective view of the system’s installation, operation and performance. This
process does not eliminate or reduce the responsibility of each system designer to provide a
complete design or installing subcontractors to provide a finished product. Commissioning is
intended to enhance the quality of each system installation, startup and transfer to beneficial
use by the City of New York.

B. Commissioning during the construction phase is intended to achieve the following specific
objectives, according to the Contract Documents:

1. Verify that applicable equipment and systems are installed according to the
manufacturer's recommendations and to industry accepted minimum standards and
that they receive adequate operational checkout by installing subcontractors.

2. Verify and document proper performance of equipment and systems as per the written
procedures.

[

Verify that Operation & Maintenance documentation is complete and transferred to
City of New York.

4. Verify that proper orientation program has been implemented for the City of New
York’s cperating personnel.

5. Verify a contract is in place for a post occupancy review with O&M staff within 10
months after Substantial Completion.

C. The Commissioning process shall be a team effort and encompass, as well as coordinate,
the traditionally separate functions of system documentation, system installation, equipment
startup, control system calibration, testing, balancing and verification and performance
checkouts.

COMMISSIONING OF HVAC SYSTEMS 2308001
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D. The CxA will work closely with the construction team, cooperating on and coordinating all Cx
activities with the Commissioner, Contractor, subcontractors, manufacturers and equipment
suppliers.

The Cx process shall not reduce the responsibility of the Commissioner and or the
Contractor to comply with the Contract Documents.

1.4 DEFINITIONS
A Refer to DDC General Conditions for definitions.
1.5 SUBMITTALS
A Refer to DDC General Conditions for CxA'’s role.
B. Refer to contract document for specific submittal requirements.
C. In addition, provide the following:
1. Certificates of readiness
2. Certificates of completion of installation, pre-start, and startup activities.
3. O&M manuals
4. Field / factory test reports

D. Control Drawings Submittal

1.
2.

The control drawings shall have a key to all abbreviations.

The control drawings shall contain graphic schematic depictions of the systems and
each component.

The schematics will include the system and component layout of any equipment that
the control system monitors, enables or controls, even if the equipment is primarily
controlled by packaged or integral controls. :

Provide a full points list with at least the following included for each point:
a. Controlled system
Point abbreviation
Point description

Display unit

Monitoring point (Yes / No)

b

(o

d

e. Control point or set point (Yes / No)
fi

g Intermediate point (Yes / No)

h

Calculated point (Yes / No)

1.6 QUALITY ASSURANCE

A. Test Equipment Calibration Requirements: Subcontractors will comply with test
manufacturer’s calibration procedures and intervals. Recalibrate test instruments immediately
after instruments have been repaired resulting from being dropped or damaged. Affix
calibration tags to test instruments. Furnish calibration records to CxA upon request.

COMMISSIONING OF HVAC SYSTEMS 230800-2
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COORDINATION

A

Refer to DDC General Conditions for requirements pertaining to coordination during the
commissioning process.

PART 2 - PRODUCTS

2.1

TEST EQUIPMENT

A.

All standard testing equipment required to perform startup, initial checkout and functional
performance testing shall be provided by the respective subcontractor for the equipment being
tested. For example, the subcontractor performing mechanical work of Division 23 shall
ultimately be responsible for all standard testing equipment for the HVAC&R system and
controls system in Division 23, except for equipment specific to and used by respective
subcontractor in their commissioning responsibilities. A sufficient quantity of two-way radios
shall be provided by each subcontractor, as necessary.

Special equipment, tools and instruments (specific to a piece of equipment and only available
from vendor) required for testing shall be included.

Proprietary test equipment and software required by any equipment manufacturer for
programming and/or start-up, whether specified or not, shall be provided by the manufacturer
of the equipment. Manufacturer shall provide the test equipment, demonstrate its use, and
assist in the commissioning process as needed. Proprietary test equipment (and software)
shall become the property of the City of New York upon completion of the commissioning
process.

If required and necessary, data logging equipment and software required for testing will be
provided by the CxA, but shall not become the property of the City of New York.

All testing equipment shall be of sufficient quality and accuracy to test and/or measure system
performance with the tolerances specified in the Specifications. If not otherwise noted, the
following minimum requirements apply: Temperature sensors and digital thermometers shall
have a certified calibration within the past year to an accuracy of 0.5°F and a resolution of + or
- 0.1°F. Pressure sensors shall have an accuracy of + or - 2.0% of the value range being
measured (not full range of meter) and have been calibrated within the last year.

PART 3 - EXECUTION

3.1 GENERAL DOCUMENTATION REQUIREMENTS
A With assistance from the installing subcontractors, the CxA will prepare Pre-Functional/
Installation Checklists for commissioned components, equipment, and systems
B. Red-lined Drawings:
1. The subcontractor will verify all equipment, systems, instrumentation, wiring and
components are shown correctly on red-lined drawings.
2. Preliminary red-lined drawings will be made available to the Commissioning Team for
use prior to the start of Functional Performance Testing.
3. Changes, as a result of Functional Testing, must be incorporated into the final as-built
drawings, which will be created from the red-lined drawings.
COMMISSIONING OF HVAC SYSTEMS 230800-3
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4. The contracted party, as defined in the Contract Documents will create the as-built
drawings.

Operation and Maintenance Data:

1. Subcontractor will provide a copy of O&M literature within 45 days of each submittal
acceptance for use during the commissioning process for all commissioned equipment
and systems.

The CxA will review the O&M literature once for conformance to project requirements.

The CxA will receive a copy of the final approved O&M literature once corrections
have been made by the subcontractor.

Testing, Demonstration and Orientation:

1. Subcontractor will provide demonstration and operator’s orientation program as
required /by the contract document.

2. A complete orientation program and schedule must be submitted by the subcontractor
to the CxA four weeks (4) prior to any such event.

3. Agenda for each orientation session shall be submitted to the CxA at least one (1)
week prior to the session.

4. The CxA shall be notified at least 72 hours in advance of scheduled tests so that
testing may be observed by the CxA and Commissioner. A copy of the test record
shall be provided to the CxA, City of New York, and Commissioner.

5. Engage a Factory-authorized service representative to demonstrate City of New
York's maintenance personnel to adjust, operate, and maintain specific equipment.

6. Instruct City of New York's maintenance personnel on procedures and schedules for
starting and stopping, trouble shooting, servicing, and maintaining equipment.

7. Review and update data in O&M Manuals.

3.2 SUBCONTRACTOR'S RESPONSIBILITIES

A. Subcontractors performing Mechanical, Controls and TAB work. The commissioning
responsibilities applicable to each of respective subcontractors of Division 23 are as follows
(all references apply to commissioned equipment/systems only):

B. Perform commissioning tests at the direction of the CxA.

C. Attend construction phase controls coordination meetings.

D. Attend testing, adjusting, and balancing review and coordination meetings.

E. Participate in HVAC&R systems, assemblies, equipment, and component maintenance
orientation and inspection as directed by the CxA.

F. Provide information requested by the CxA for final commissioning documentation.

Include requirements for submittal data, operation and maintenance data, and instruction in
each purchase order or sub-contract written.

H. Prepare preliminary schedule for Mechanical system orientations and inspections, operation
and maintenance manual submissions, instruction sessions, pipe and duct system testing,
flushing and cleaning, equipment start-up, testing and balancing and task completion for
Commissioner. Distribute preliminary schedule to commissioning team members.

l. Update schedule as required throughout the construction period.

COMMISSIONING OF HVAC SYSTEMS 2308004
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J: During the startup and initial checkout process, execute the related portions of the
prefunctional/installation checklists for all commissioned equipment.

K. Assist the CxA in all verification and functional performance tests.

L. Provide measuring instruments and logging devices to record test data, and provide data
acquisition equipment to record data for the complete range of testing for the required test
period.

M. Gather operation and maintenance literature on all equipment, and assemble in binders as
required by the specifications. Submit to CxA (45) days after submittal acceptance.

N. Coordinate with the CxA to provide (72) hour advance notice so that the witnessing of
equipment and system start-up and testing can begin.

0. Notify the CxA a minimum of (2) weeks in advance of the time for start of the testing and
balancing work. Attend the initial testing and balancing meeting for review of the official
testing and balancing procedures.

P. Participate in, and schedule vendors and subcontractors to participate in the operator's
orientation sessions.

Q. Provide written notification to the Contractor and CxA Authority that the foliowing work has
been compieted in accordance with the coniract documents, and that the equipment, systems,
and sub-system are operating as required.

1. AVACG&R equipment including all fans, air handling units, piping, ductwork, dampers,
terminals, and all other equipment furnished under this Division.

2. Controls system used for equipment monitoring and manipulation

3. Fire stopping in the fire rated construction, including fire and smoke damper
installation, caulking, gasketing and sealing of smoke barriers.

4. Fire detection and smoke detection devices furnished under other divisions of the
specification.

R. The equipment supplier shall document the performance of his equipment.
S. Subcontractor performing Test, Adjust and Balance work

1. Attend initial commissioning coordination meeting scheduled by the Commissioning
Authority.

2. Submit the site specific testing and balancing plan to the CxA and AE for review and
acceptance.

3. Attend the testing and balancing review meeting scheduled by the CxA. Be prepared
to discuss the procedures that shall be followed in testing, adjusting, and balancing
the HVAC&R system.

4. At the completion of the testing and balancing work, and the submittal of the final
testing and balancing report, notify the subcontractor performing HVAC&R work and
the Contractor.

5. Participate in verification of the testing and balancing report, which will consist of
repeating measurements contained in the testing and balancing reports. Assist in
diagnostic purposes when directed.

T. Equipment Suppliers

1. Provide all requested submittal data, including detailed start-up procedures and
specific responsibilities of the City of New York, to keep warranties in force.

COMMISSIONING OF HVAC SYSTEMS 230800-5
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2. Assist in equipment testing per agreements with subcontractors.

3. Provide information requested by CxA regarding equipment sequence of operation
and testing procedures.

u. Refer to DDC General Conditions for additional subcontractor responsibilities.
3.3 COMMISSIONER'S RESPONSIBILITIES

A. Refer to DDC General Conditions for Commissioner’'s Responsibilities.
34 CxA RESPONSIBILITIES

A. Refer to DDC General Conditions for CxA’s Responsibilities.
3.5 TESTING PREPARATION

A. Certify in writing to the CxA that HVAC&R systems, subsystems, and equipment have been
installed, calibrated, and started and are operating according to the Contract Documents.

B. Certify in writing to the CxA that HVAC&R instrumentation and control systems have been
completed and calibrated, that they are operating according to the Contract Documents, and
that pretest set points have been recorded.

C. Certify in writing that testing, adjusting, and balancing procedures have been completed and
that testing, adjusting, and balancing reports have been submitted, discrepancies corrected,
and corrective work approved.

D. Place systems, subsystems, and equipment into operating mode to be tested (e.g., normal
shutdown, normal auto position, normal manual position, unoccupied cycle, emergency power,
and alarm conditions).

Inspect and verify the position of each device and interlock identified on checklists.

F. Check safety cutouts, alarms, and interlocks with smoke control and life-safety systems during
each mode of operation.

G. Testing Instrumentation: Install measuring instruments and logging devices to record test data

as directed by the CxA.

3.6 TESTING, ADJUSTING AND BALANCING VERIFICATION

A. Air and water testing, balancing and equipment performance verification shall be
accomplished by an independent test and balance firm. The CxA shall spot check this work to
verify accuracy of results.

B. Prior to performance of Testing, Adjusting and Balancing work, provide copies of reports,
sample forms, checklists, and certificates to the CxA.

C. Notify the CxA at least ten (10) days in advance of testing and balancing Work, and provide
access for the CxA to witness testing and balancing Work.

D. Provide technicians, instrumentation, and tools to verify testing and balancing of HVAC&R
systems at the direction of the CxA.

1. The CxA will notify respective subcontractor ten (10) days in advance of the date of
field verification. Notice will not include data points to be verified.
2. The respective subcontractor shall use the same instruments (by model and serial
number) that were used when original data were collected.
3. Remedy the deficiency and notify the CxA so verification of failed portions can be
performed.
COMMISSIONING OF HVAC SYSTEMS 230800-6
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GENERAL TESTING REQUIREMENTS

A.

@

Provide technicians, instrumentation, and tools to perform commissioning test at the direction
of the CxA.

Scope of HVACA&R testing shall include entire HVAC&R instaliation, from central equipment
for heat generation and refrigeration through distribution systems to each conditioned space.
Testing shall include verification of dynamic operation of the system.

Test all operating modes, interlocks, control responses, and responses to abnormal or
emergency conditions, and verify proper response of building automation system controllers
and sensors.

The CxA along with the subcontractors performing HVAC&R, testing and balancing, and
HVAC&R Instrumentation and Control work shall prepare detailed testing plans, procedures,
and checklists for HVAC&R systems, subsystems, and equipment.

Tests will be performed using design conditions whenever possible.

Simulated conditions may need to be imposed using an artificial load when it is not practical to
test under design conditions. Before simulating conditions, calibrate testing instruments.
Provide equipment to simulate loads. Set simulated conditions as directed by the CxA and
document simulated conditions and methods of simulation. After tests, return settings to
normal operating conditions.

The CxA may direct to alter set points when simulating conditions is not practical.

The CxA may direct that sensor vaiues be altered with a signai generator when design or
simulating conditions and altering set points are not practical.

If tests cannot be completed because of a deficiency outside the scope of the HVAC&R
system, document the deficiency and report it to the Commissioner. After deficiencies are
resolved, reschedule tests.

If the testing plan indicates specific seasonal testing, complete appropriate initial performance
tests and documentation and schedule seasonal tests.

HVAC&R SYSTEMS, SUBSYSTEMS, AND EQUIPMENT TESTING PROCEDURES

A

Equipment Testing and Acceptance Procedures: Testing requirements are specified in
individual Division 23 sections. Provide submittals, test data, inspector record, and
certifications to the CxA.

HVAC&R Instrumentation and Control System Testing: Field testing plans and testing
requirements are specified in Division 23 Sections. Assist the CxA with preparation of testing
plans.

Pipe system cleaning, flushing, hydrostatic tests, and chemical treatment: Test requirements
are specified in Division 23 piping Sections. Subcontractor performing HVAC&R work shall
prepare a pipe system cleaning, flushing, and hydrostatic testing plan. Provide cleaning,
flushing, testing, and treating plan and final reports to the CxA. Plan shall include but not
limited to the following:

1. Sequence of testing and testing procedures for each section of pipe to be tested,
identified by pipe zone or sector identification marker. Markers shall be keyed to
Drawings for each pipe sector, showing the physical location of each designated pipe
test section. Drawings keyed to pipe zones or sectors shall be formatted to allow each
section of piping to be physically located and identified when referred to in pipe
system cleaning, flushing, hydrostatic testing, and chemical treatment plan.

2. Description of equipment for flushing operations.

COMMISSIONING OF HVAC SYSTEMS 2308007
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3. Minimum flushing water velocity.

4. Tracking checklist for managing and ensuring that all pipe sections have been
cleaned, flushed, hydrostatically tested, and chemically treated.

D. Refrigeration System Testing: Provide technicians, instrumentation, tools, and equipment to
test performance of chillers, cooling towers, refrigerant compressors and condensers, heat
pumps, and other refrigeration systems. The CxA shall determine the sequence of testing and
testing procedures for each equipment item and pipe section to be tested.

E. HVACG&R Distribution System Testing: Provide technicians, instrumentation, tools, and
equipment to test performance of air, steam, and hydronic distribution systems; special
exhaust; and other distribution systems, including HVAC&R terminal equipment and unitary
equipment.

F. Vibration and Sound Tests: Provide technicians, instrumentation, tools, and equipment to test
performance of vibration isolation and seismic controls.

G.  Vibration Analysis and Sound Level Testing: Subcontractor to prepare a vibration analysis and
sound level testing plan for identified rotating equipment. Contractor to coordinate witnessing
of testing with CxA.

H. The work included in the commissioning process involves a complete and thorough evaluation
of the operation and performance of all components, systems and sub-systems. The following
equipment and systems shall be evaluated:

1. HVAC Controls
2. Air handling units, including motors and variable frequency drives

39 APPROVAL
A. Refer to other specification and “General Commissioning Requirements” for approval
procedures.
3.10 DEFERRED TESTING
A. Refer to DDC General Conditions for requirements pertaining to deferred testing.
N OPERATION AND MAINTENANCE MANUALS
A. The Operation and Maintenance Manuals shall conform to Contract Documents requirements
as stated in DDC General Conditions.
B. Refer to DDC General Conditions for the CxA roles in the Operation and Maintenance Manual
contribution, review and approval process.
C. An updated as-built version of the control drawings and sequences of operation shall be
included in the final controls O&M manual submittal.
312 CITY OF NEW YORK’S OPERATING PERSONNEL ORIENTATION
A. Refer to DDC General Conditions for requirements pertaining to instruction.
B. Subcontractor Performing Mechanical Work. The respective subcontractor shall have the
following instruction responsibilities:

1. Provide the CxA with an instruction plan two weeks before the planned instruction.

2. Provide designated City of New York personnel with comprehensive orientation and
instruction in the understanding of the systems and the operation and maintenance of
each piece of HVAC equipment including, but not limited to, all HVAC equipment (ex.
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pumps, heat exchangers, chillers, heat rejection equipment, air conditioning units, air
handling units, fans, terminal units, controls and water treatment systems, etc.)

Instruction shall normally start with classroom sessions followed by hands-on
instruction on each piece of equipment, which shall illustrate the various modes of
operation, including startup, shutdown, fire/smoke alarm, power failure, etc.

During any demonstration, should the system fail to perform in accordance with the
requirements of the O&M manual or sequence of operations, the system will be
repaired or adjusted as necessary and the demonstration repeated.

The appropriate trade or manufacturer's representative shall provide the instructions
on each major piece of equipment. This person may be the start-up technician for the
piece of equipment, the installing subcontractor or manufacturer's representative.
Practical building operating expertise as well as in-depth knowledge of all modes of
operation of the specific piece of equipment is required. More than one party may be
required to execute the instruction.

The subcontractor performing controls work shall attend sessions .other than the
controls instruction, as requested, to discuss the interaction of the controls system as
it relates to the equipment being discussed.

The instruction sessions shall follow the outline in the Table of Contents of the
operation and maintenance manual and illustrate whenever possible the use of the
O&M manuals for refarance

instruction shaii inciude:

a. Use of the printed installation, operation and maintenance instruction material
included in the O&M manuals.

Discussion of relevant health and safety issues and concerns.
Discussion of warranties and guarantees.
Common troubleshooting problems and solutions.

® a0 o

Explanatory information included in the O&M manuals and the location of all
plans and manuals in the facility.

="

Discussion of any peculiarities of equipment installation or operation.

The format and instruction agenda in The HVAC Commissioning Process,
ASHRAE Guideline 1-2007, is recommended.

Hands-on instruction shall include start-up, operation in all modes possible, including
manual, shut-down and any emergency procedures and preventative maintenance for
all pieces of equipment.

The subcontractor shall fully explain and demonstrate the operation, function and
overrides of any local packaged controls, not controlled by the central control system.

Instruction shall occur after functional testing is complete, unless approved otherwise
by the Commissioner.

C. Subcontractor Performing Controls Work. The respective subcontractor shall have the
following instruction responsibilities:

1:

Provide the CxA and AE with a instruction plan four weeks before the planned
instruction.

COMMISSIONING OF HVAC SYSTEMS 230800-9
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2. The respective subcontractor shall provide designated City of New York personnel
instruction on the control system in this facility. The intent is to clearly and completely
instruct the City of New York on all the capabilities of the control system.

3. Instruction manuals. The standard operating manual for the system and any special
instruction manuals will be provided for each personnel, with three extra copies left for
the O&M manuals. In addition, copies of the system technical manual will be
demonstrated during instruction and three copies submitted with the O&M manuals.
Manuals shall include detailed description of the subject matter for each session. The
manuals will cover all control sequences and have a definitions section that fully
describes all relevant words used in the manuals and in all software displays.
Manuals will be approved by the CxA and A/E. Copies of audiovisuals shall be
delivered to the City of New York.

The orientations will be tailored to the needs and skill-level of the personnel.

5. The instructors will be knowledgeable on the system and its use in buildings. For the
on-site sessions, the most qualified instructor(s) will be used. The City of New York
shall approve the instructor prior to scheduling the instruction.

6. During any demonstration, should the system fail to perform in accordance with the
requirements of the O&M manual or sequence of operations, the system will be
repaired or adjusted as necessary and the demonstration repeated.

7. The respective subcontractor shall attend sessions other than the controls instruction,
as requested, to discuss the interaction of the controls system as it relates to the
equipment being discussed.

8. Three (3) instruction sessions are suggested: (to be confirmed by the City of New York
and should be included in general specification for instruction, as applicable)

a. Instruction I. Control System. The first instruction shall consist of 8 hours of
actual instruction. This instruction may be held on-site or in the supplier's
facility. If held off-site, the instruction may occur prior to final completion of the
system installation. Upon completion, each student, using appropriate
documentation, should be able to perform elementary operations and describe
general hardware architecture and functionality of the system.

b. Instruction Il. Building Systems. The second session shall be held on-site for a
period of 8 hours of actual hands-on instruction after the completion of system
commissioning. The session shall include instruction on:

1) Specific hardware configuration of installed systems in this building and
specific instruction for operating the installed system, including HVAC
systems, lighting controls and any interface with security and
communication systems.

2) Security levels, alarms, system start-up, shut-down, power outage and
restart routines, changing set points and alarms and other typical
changed parameters, overrides, freeze protection, manual operation of
equipment, optional control strategies that can be considered, energy
savings strategies and set points that if changed will adversely affect
energy consumption, energy accounting, procedures for obtaining
vendor assistance, etc.

3) All trending and monitoring features (values, change of state,
totalization, etc.), including setting up, executing, downloading, viewing
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both tabular and graphically and printing trends. Personnel will actually
set-up trends in the presence of the instructor.

4) Every screen shall be completely discussed, allowing time for
questions.

5) Use of keypad or plug-in laptop computer at the zone level.

6) Use of remote access to the system via phone lines or networks.
7) Setting up and changing an air terminal unit controller.

8) Graphics generation

9) Point database entry and modifications

10)  Understanding Direct Digital Control field panel operating programming
(when applicable)

c. Instruction Ill. The third instruction will be conducted on-site six months after
occupancy and consist of 8 hours of instruction. The session will be structured
to address specific topics that personnel need to discuss and to answer
questions concerning operation of the system.

. Subcontractor Performing TAB Work: The respeciive subconiractor shaii have the foliowing
instruction responsibilities:
1. Meet with facility staff after completion of TAB and instruct them on the foliowing:
a. Go over the final TAB report, explaining the layout and meanings of each data

type.

b. Discuss any outstanding deficient items in control, ducting or design that may
affect the proper delivery of air or water.

c. lIdentify and discuss any terminal units, duct runs, diffusers, coils, fans and
pumps that are close to or are not meeting their design capacity.

d. Discuss any temporary settings and steps to finalize them for any areas that are
not finished.

e. Other salient information that may be useful for facility operations, relative to
TAB.

¥rxixr END OF SECTION 23 08 00  *****
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SECTION 230900 - INSTRUMENTATION AND CONTROL FOR HVAC (QUEENS SUPREME
COURT ONLY)

PART 1 - GENERAL

1.1

RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General Requirements Division 01,
Division 23 Specification Sections, and Common Work Results for HVAC apply to the work
specified in this Section.

1. Summary —Queens Supreme Court:

a.

The Queens Supreme Court is currently served by a Building Management System
(BMS). Additional monitoring, software and graphics will be added to the existing
BMS under this contract. This project requires a Building Management System
(BMS) contractor to provide and install additional monitoring devices. Scope shall
include Direct Digital Control Panels (DDCPs), ficld /O devices, power supplies
and supportive software, to meet the written sequences of operations, as indicated
in contract documents. The system additions shall support existing
communications with the extstmg DDCP’s and communicate on the existing BMS
T ocal Area Ne S WOork 1 f} \"\"" YT
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The BMS COthIaCI.Ol shaui connect to the existing BMS primary communication
network to meet scope of work. Work shall include HVAC control, energy
management, alarm monitoring, point trending, point reporting and maintenance
management functions. Coordinate with all site low voltage systems as specified.

2. All labor, material, equipment and software not specifically referred to herein or on the
plans, that is required to meet the functional intent of this specification, shall be provided
without additional cost to the COMMISSIONER. Scope will include additional software
programming under this contract to implement additional energy routines for current
HVAC equipment as specified.

3. The BMS Contractor shall meet or exceeds “BMS Contractor Installer Qualifications
paragraph.”

4. Refer to “Scope of Work” paragraph for additional requirements for all sites.

1.2 SECTIONS
A.  Division 23 - Mechanical Section
B.  Division 26 - Electrical Section
C.  Division 01 - Sections 01 91 13 —General Commissioning Requirements (Queens Supreme
Court)
D.  Section 23 08 00 and 26 08 00.1- Commissioning of HVAC & Electrical (Queens Supreme
Court)
E. Section 26 08 00.2 — Commissioning of Electrical (Staten Island Borough Hall)
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1.3 ABBREVIATIONS

A. AHU - Air Handler Unit
B. ASHRAE- American National Standards Institute
C. BMS - Building Management System
D, CCP - Communications Control Panel
E. CCR - Central Command Room
F. CD-RW - Compact Disk with Read and Write Capability
G. CIBSE - Chartered Institution of Building Services Engineers
H. CPU - Central Processing Unit
1. DAT - Digital Audio Tape
1. DDCP - Direct Digital Control Panel
K. DDC - Direct Digital Control
L. DDR - Double Data Rate
M. DCV - Demand Control Ventilation
N. DCAS - Department of Citywide Administrative Services
0. EIA - Electronics Industries Association
P. EMI - Electro-Magnetic Interference
Q. ELV - Extra Low Voltage
R. EP - Electric-to-Pneumatic
S. FAS -  Fire Alarm System
T. FCU - Fan Coil Unit
U. HMI - Human Machine Interface
V. HVAC - Heating, Ventilating and Air Conditioning
W. HT - Humidity Transmitter
X IT - Information and Communication Technology
Y. IDE - Integrated Drive Electronics (Hard Disk)
VA IEEE - Institute of Electrical and Electronic Engineers
AA. TP - Internet Protocol
BB. ISO - International Standards Organization
CC. ID - Identification
DD. I/O - Input/Output
EE. ISA - Instrument Society of America (also known as International Society for
Measurement and Control)
FF. LAN - Local Area Network
GG. LCD - Liquid Crystal Display
HH. LED - Light Emitting Diode
II. LLA - Low Level Alarm
JI.  MCC - Motor Control Center
KK. NEMA - National Electric Manufacturers' Association
LL. NFPA - National Fire Protection Association (US Standards)
MM. ODBC - Open database Connectivity ‘
NN. OEM - Original Equipment Manufacturer
00. OIwW - Operator Interface Workstation
PP. OLE - Object Linking and in Embedding
QQ. OPC - Open Process Control
RR. OSHA - Occupational Safety and Health Administration
SS. PABX - Private Automatic Branch Exchange
TT. PC - Personal Computer
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Uu. PCI - Peripheral Component Interconnect
VV. PE - Pneumatic-to-Electric
WW. PICS - Protocol Implementation Conformance Statement
XX. PDA - Personal Digital Assistant
YY. PIM - I/O Point Interface Module
ZZ. POT - Portable Operator Terminal
AAA.PTFE - Polytetrafluoroethylene (Teflon)
BBB. PT - Pressure Transmitter
CCC. RAID - Redundant Array of Inexpensive Disks
DDD.RAM - Random Access Memory
EEE. RFI - Radio Frequency Interference
FFF. RH - Relative Humidity
GGG.RTD - Resistance Temperature Device
HHH.SCADA -  Supervisory Control and Data Acquisition
IlI.  SNVTs - Standard Network Variables Types
JJJ. SOAP - Simple Object Access Protocol (LonMark™)
KKK. SQL - Structured Query Language
LLL. SSPC Standing Standard Project Committee (ASHRAE)
MMM. SVGA - Super Video Graphics Adapter
NNN.TT - Temperature Transmitter
000.UC Unitary Controller
PPP. UPS - Uninterruptibie Power Supply
QQQ. UL - Underwriters Laboratories
RRR. VAV - Variable Air Volume
SSS. vDU - Video Display Unit
TTT. VPN - Virtual Private Network
UUU. VFD - Variable Frequency Drive
VVV.WAN - Wide Area Network
WWW. XIF - External Interface File
XXX. XML - Extensible Mark-up Language
1.4 DEFINITIONS

A.  Algorithm: A software procedure for solving a recurrent mathematical or logical problem.

Analog: A continuously varying signal or value (temperature, current, velocity, etc.).

C.  Binary: A two-state system where an “ON” condition is represented by a high signal level and
an “OFF” condition is represented by a low signal level.

D.  Building Management System (BMS): The entire system of hardware and software specifically
designed to centrally manage building HVAC and related utilities. The BMS includes the DDC
subsystem, open system ports, and open protocol bus or integrators and network routers for
connection to information networks. It includes components at the Field, Automation and

Management Levels.

E.  BMS Contractor: The Building Management System Contractor responsible for the installation
of the Building Management System specified herein.
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F. Control Process: The software required to perform a complete control loop from input signal to
interlock logic, process calculation to final output signal control.

G. Component: Any individual element of the BMS furnished under this contract including
hardware, software and materials.

H.  Control Wiring: Includes conduit, wire and wiring devices to install a complete Control System
including motor control circuits, interlocks, thermostats, PE and EP switches and like devices.
Includes all wiring from controllers to all sensors and points specified herein and required to
execute the sequence of operation. Does not include line voltage power wiring.

L Dead band: A temperature range over which no heating or cooling energy is supplied, such as
23-26 degrees C, i.e. as opposed to single point changeover or overlap, or a range from setpoint
over which no control action is taken.

I Diagnostic Program: Machine executable instructions used to detect and isolate system and
component malfunctions.

K. Direct Digital Control System: The portion of the BMS that involves the connection of
microprocessor-based controllers to field level sensors and actuators. The signals received from
field level instrumentation are converted from analog to digital format so that the data can be
used in software logic. Control signals are determined by software logic and they are converted
from digital to analog format so that the final control element can be adjusted.

L.  Distributed Control: A system whereby all control processing is decentralized and independent
of a central computer. The control system is built up of stand-alone controllers. A single
controller failure shall not impact more than one system.

M.  Fumish: Purchase and deliver to the appropriate installing sub-contractor, complete with every
appurtenance, document, commission and warranty.

N. Integration: The ability of control system components from different manufacturers connect
together while providing coordinated control via real-time data exchange through a common
communications data exchange protocol. Integration shall extend to the operator’s workstation
software, which shall support user interaction with all control system components. Methods of
integration include industry standard protocols such as: LonMark/LonTalk, Modbus and OLE
for Process Control (OPC) or integrator interfaces between cooperating manufacturer’s systems.

O. Interoperability: The ability of systems from different manufacturers and of different types to
share information with each other without losing any of their independent functional capabilities
and without the need for complex programming.

P. LonMark Interoperability Association: Standards committee consisting of numerous
independent product developers and systems integrators dedicated to determining and
maintaining the interoperability guidelines for the BACNET industry.

Q. LonTalk: A proprietary communication protocol standard developed by the Echelon
Corporation.
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R. LAN Technologies: BMS Control Panels/devices shall be connected on a peer-to-peer network
using one of the approved LAN technologies such as Ethernet, MS/TP, LonTalk or BACnet/IP.

S. Network: A system of distributed control units that are linked together on a communication
highway. A network allows sharing of point information between all control units.
Additionally, a network provides central monitoring and control of the entire system from any
distributed control unit location. First tier (Management Level) networks shall provide “Peer-
to-Peer” communications. Second tier (Automation Level) networks shall provide either “Peer-
to-Peer”, Master-Slave or Supervised Token Passing communications.

T. Open Protocol Bus (OPB): A pre-programmed communications integrator that allows devices
from one manufacturer to communicate and interact with those of another.

U.  Operating System (OS): Software that controls the execution of computer programs and which
provides scheduling, debugging, input/output controls, accounting, compilation, storage
assignment, data management and related services.

V. Open System Port (OSP): A user programmable communications port that provides the ability
to develop custom communications processes to integrate other operating systems with the
BMS System.

W.  Operator Interface Workstation (OIW): The OIW consists of a high-level processing personal
computer and peripheral 1/O devices that enable access to the PC and to the entire Management
Level Network. The OIW allows an operator to command, monitor, and program the system.

X.  Peer-to-Peer Communications: Communications directly between devices that operate on the
same communications level of a network, without intervention from any intermediary devices
such as a host computer or server.

Y.  Peripheral: Input/Output equipment used to communicate with the computer and make copies
of system outputs; peripherals include VDUs, printers, hard drives, disk drives and modems,
etc.

Z Portable Operator Terminal (POT): Permits portable operator interface remotely from the
Operator Interface Workstation (OIW) to facilitate network management, point-to-point node
commissioning, diagnostics and general operator interface with the BMS.

AA. Programmable Device: A device that does not have a pre-established built-in application. An
application creation software tool is required for an application to be created and downloaded to
the device.

BB. Pick Point: A pick point is a graphical display element that allows the operator to “click” the
item and automatically display the associated screen or service. Any screen may have pick
points to or be linked from any other screen. Pick points shall be configured on each display
screen to provide a logical user navigation system using a ladder tree hierarchy.

CC. PID Control Loop: A mathematical calculation used to evaluate a control input and determine
the control output value required to maintain the input value at setpoint. The PID (Proportional,
Integral, and Derivative) control loop shall have operator adjustable maximum rate of change, P
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and D gains and loop response time delay. The loop shall be self-integrating so that no integral
constant is required and the loop shall not be subject to “Integral Windup”.

DD. Provide: The term “provide” means “provide complete in place”, that is, furnish, install,
commission, test, warrant and ready for operation and use. Refer to the definition of “Furnish”.

EE. Router: A device that routes messages destined for another segment sub-net or domain of the
control network. The device controls message traffic based on node address and priority. Media
converters which serve as communication links between power line, twisted pair, fiber optic,
coax and RF media are sometimes referred to as Routers.

FF. Software: Programs that are executed by a computer-based BMS beyond the physical hardware
of the computer system, encompasses any programs such as operating systems (OS), application
programs, operating sequences and databases. The term “Software” in this specification shall
also include all firmware provided with read-only memory as part of the BMS to meet all
applicable criteria detailed to meet sequence of operations.

GG. Unitary Controller: A controller generally designed for a specific application and for a single
piece of equipment. Fully programmable unitary controllers shall be provided for this project.

HH. Virtual Private Network (VPN): This is a network that uses encryption and other technologies to
provide secure communications over the Internet or an Intranet.

II. XIF: External Interface File that contains contents of the manufacturer’s product
documentation.

JJ.  SOAP: Simple Object Access Protocol (SOAP) is a simple extensible mark-up language (XML)
- based protocol that enables applications to exchange information through a WEB Service.

1.5 BMS SYSTEM ARCHITECTURE - Queens Supreme Court

A.  Queens Supreme Court - Connect to existing BMS Ethernet Network. Expand as required to
meet Scope of Work.

1.6 SCOPE OF WORK

A. OQueens Supreme Court (QSC) - The Queens Supreme Court is currently served by a Building
Management System (BMS). Additional monitoring, software and graphics will be added to the
existing BMS under this contract. The BMS scope of work consists of the following but it is
not limited to the below listed tasks:

1. Installation of new airflow monitoring stations and associated wiring.

2. Installation of new AHU return air CO2 sensors and associated wiring.

3. Replace AHU HVAC-1 two-position outside air minimum damper actuator to modulating
type.

4. Software Programming and control sequences to meet approved Energy Conservation

Measures (ECM) for this site.
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Augment existing system graphics to indicate new Airflow and CO2 sensing at each
major AHU.
DDCS Controller startup and commissioning support to Cx Agent.

B.  Installation of Building Management System (BMS) — In addition to the above, both sites
require the following -

1.

The BMS Contractor shall furnish and install a complete Building Management System
(BMS) for all mechanical systems and other facility systems as included in the project
documents. The BMS will provide the functional features as defined in Part 1-General
requirements, Part 2-Products, and Part 3- Execution of these Specifications. The BMS

Contractor shall provide a complete and operational system that will perform sequences

of operations as verified by COMMISSIONER Representative and Engineer.

a. BMS Contractor to provide a Phasing Installation Plan to the COMMISSIONER:
The existing site mechanical systems day-to-day operations cannot be disturbed
during the installation of the new BMS. The new BMS shall be installed in parallel
with existing controls. All control cut-over’s and tie-ns must be coordinated and
approved by the Department of Citywide Administrative Services (DCAS)
operating personnel, prior to commencing any site work. Provide a plan indicating
meeting this installation phasing requirement.

The components furmshed shall be the most recent products offered by the BMS
manuf? wat meet the specifications. Il there are improved models of any
wmpunents lhdl. bccome availabie before the on-site commencement of instaliation then
these shall be offered by the BMS Contractor to the COMMISSIONER at no additional
cost to the COMMISSIONER. The components offered shall have been in successful
operation in at least 2 similar applications for a minimum of 12 months.
The BMS Contractor is responsible to coordinate all installation activities with
Department of Citywide Services (DCAS) Site Facility personnel and with the DCAS
Site Engineer for all proposed BMS installation activities. An installation schedule must
be submitted for approval prior to scheduling any work to DCAS. The schedule should
include the anticipated time to install new controllers and network equipment, removal of
existing control equipment if applicable, installation of new monitoring devices and
wiring, software programming, testing/commissioning, Instruction and system
acceptance,

Commissioning of Mechanical Systems for Queens Supreme Court: The BMS Contractor

shall provide all labor as required to assist with the commissioning of all equipment and

systems as scheduled and required by the project’s Commissioning Agent. Refer to

Division 1 — Section 019100.1 — General Commissioning Requirements and Section 23

08 00 — Commissioning of HVAC.

In addition, the following apply:

a. The work under this Section shall include all materials and labor to perform all
work required for the installation of the BMS as specified.

b. Where work specified under other Sections of this Specification connects to
equipment or systems that are listed and described in this Section, the BMS
Contractor shall provide proper connection(s) to such equipment, including trade
coordination.

c. All work under this Section shall meet or exceed Energy and Atmosphere Credit 1
(Reduce energy cost by a minimum of 5%) or the New York State Energy
Conservation Code, whichever is more stringent.
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Provide all miscellaneous low voltage field device mounting and interconnecting wiring for all
Building mechanical systems included in this project.

Provide control power transformers/power supplies for all new equipment.

Provide and install proper earth ground on all BMS equipment to prevent the build-up of
electromagnetic voltage potential. All BMS equipment shall be EMI immune.

Interface/integrate with third-party equipment as defined and specified.

BMS Contractor to acquire all existing BMS point mapping from existing BMS sub-systems to
allow for two-way communication (Command & Control) of site systems through
gateways/integration.

Provide hardwire interlocks for all systems requiring interlock as noted (Fire Alarm System,
Mechanical, etc.).

Provide system graphics for each HVAC, electrical, plumbing, and piping system. Provide
scaled floor plans indicating equipment location, service, and system data as required by this
specification. Graphics to incorporate integrated points communicated via multiple sources
including direct protocol integration, gateways and third — party interfaces. Origin of
information shall be transparent to the operator and shall be controlled, displayed, trended, etc.
as if the points were hardwired to the BMS.

Provide communication network amplification devices as required whenever device quantity
and/or network wiring standard limitations length are exceeded.

Provide the following support for all components furnished under this contract:

1 Warranty and service during the defects liability period.

2. Submittals, samples and record documentation.

3. Comprehensive commissioning support and testing services with COMMISSIONER
Commission Authority.

4. Detailed theoretical and practical Instruction services for the BMS Supervisors and
Operators.

5. BMS equipment coordination with other site Specialists (Fire Alarm, etc.).

6. Comprehensive and complete interoperability documentation and method statement for
all third-party systems.

7. Comprehensive documentation regarding component IP addresses and databases for all
system database points.

COORDINATION WITH OTHER TRADES

Contractors, Sub-contractors, Employees

1. It will be the duty of this Contractor to work in cooperation with other contractors, and
with other sub-contractors and employees, rendering assistance and arranging his or her
work so that the entire project will be delivered in the best possible condition and in the
shortest time. The BMS Contractor will coordinate with other Trade Contractors
regarding the location and size of pipes, equipment, fixtures, conduit, ducts, openings,
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switches, outlets, structural, architectural features and so forth, in order to eliminate any
delays in the progress of the job.

2. Any task related to the BMS turnkey installation that is not clearly identified in this
document as being the responsibility of another trade shall be the responsibility of the
BMS Contractor.

B.  Coordination with COMMISSIONER
1. The BMS Contractor shall cooperate with COMMISSIONER and the Engineer when
performing work on this project as necessary to achieve a complete and neat installation.
The Contractor shall also consult the drawings and specifications of existing on-site
documentation, if applicable to further determine the nature and extent of BMS work.

1.8 BMS EXPANSION

A.  Network architecture shall allow unlimited expandability by the addition of new sub networks
and associated routers, gateways and controllers, etc.

B. Each BMS as installed shall be capable to be expandable, at minimum to incorporate the
following in addition to the above:

1 A minimum of 200 percent additional hardware (field) points with the addition of CCP,
DDCP and UC.
2. A minimum of 200 percent additional system graphics diagrams and point programming

in addition to those required to meet these specifications.

3 A minimum of 2 additional Operator Interface Workstations (OIW).

4. Hardware and Software installed shall support all Energy Conservation Measures
(ECM’s) required for this project -current and future, as noted (Both sites).

C.  Subsequent to the potential expansion cited in “B” above, the BMS performance shall not be
degraded in any manner and shall meet all performance criteria detailed in these specifications.

1.9 SUBMITTALS

A.  Product Data: Include manufacturer's technical literature for each control device. Indicate
dimensions, capacities, performance characteristics, electrical characteristics, finishes for
materials, and installation and startup instructions for each type of product indicated.

L. Part numbers shall be clearly indicated for each control device/component.
2, Adjustable ranges/settings shall be clearly indicated where applicable.

B.  Shop Drawings: Detail equipment assemblies and indicate dimensions, weights, loads, required
clearances, method of field assembly, components, and location and size of each field
connection.

1. Shop drawings shall be CAD generated, minimum 11 X 17 inches. Drawings shall
include diagrams, mounting instructions, installation procedures, equipment details and
software descriptions for all aspects of the system to be installed.

2. Schematic flow diagrams showing fans, pumps, coils, dampers, valves, and control
devices.
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3. Wiring Diagrams:  Power, signal, and control wiring.  Differentiate between

manufacturer-installed and field-installed wiring.

Details of control panel faces, including controls, instruments, and labeling.

Submit shop drawings of all control field panels for review before fabrication.

Written description of sequence of operation.

Schedule of dampers including size, leakage, construction data, and flow

characteristics.Schedule of valves including leakage, construction data, and flow

characteristics. Submit valve calculations for each valve for Engineer’s approval.

9. Trunk cable schematic showing programmable control unit locations and trunk data
conductors.Listing of connected data points, including connected control unit and input
device.Submit color graphic samples customized for this project in 16:9 Aspect Ration
with High Definition (HD) (1920x1080) resolution, for each major monitored system,
indicating all data (connected and calculated) point addresses, and operator notations as
specified.

12.  Submit riser diagram(s) showing system configuration, connectivity, Control panels
(DDCP/CCP/Supervisory), Ethernet Network devices, power supplies and media
converters.

13. Provide Table of Contents for Devices’ data Sheets.

kS

C.  Software and Firmware Operational Documentation: Include the following:

1. Software operating and upgrade manuals.

2 Program Software Backup: On a compact disc, DVD disc or USB drive complete with
data files.

3 Device address list.

4. Printout of software application and graphic screens.

5 Software license(s) required by and installed for BMS workstations, POTs and control
systems.

D. Software Upgrade/Tools Kit: For COMMISSIONER to use in modifying software to suit future
monitoring and control revisions. Provide laptop loaded with all tools to add/delete/modify
system software points and graphics prior to final system acceptance.

E. Field Test Reports: Indicate and interpret test results for compliance with performance

requirements.
F. Maintenance Data: For systems to include in maintenance manuals as specified. Include the

following:

1. Maintenance instructions and lists of spare parts for each type of control device.

2 Interconnection wiring diagrams with identified and numbered system components and
devices.

3 Keyboard illustrations and step-by-step procedures indexed for each operator function.

4, Inspection period, cleaning methods, cleaning materials recommended, and calibration
tolerances.

5. Calibration records and list of set points.

6. List of initial values for terminal units such as duct sizes, flow coefficients, flow setpoints

and any other relevant critical setup information.

G.  Qualification Data:
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L General: Project Record Documents: Record actual locations of control components,
including control units, thermostats, and sensors. Revise Shop Drawings to reflect actual
installation and operating sequences.

H.  Contract Closeout Submittals: All manuals shall be 100 percent custom written for this proiject.
Closeout documents will include all asbuilt software and hardware revision documentation,
including a step-by-step, ‘easy to read' decision tree diagram, which would lead facility
operating personnel to specific manual sections for operating procedures, maintenance
procedures, and diagnostic/trouble-shooting procedures. All manuals will be subject to the
approval of COMMISSIONER and Engineer prior to the warranty period, and shall provide as a
minimum:

L Project Record Documents for:
a. Electronic As-Built Drawings in AutoCAD Format.
b. As-Built Riser Diagram.
c. Final software database (electronic). Includes component IP addresses, databases
for all system database points.
d. Complete program listing with section and line by line comments.

e Color coding, labeling, and other identification for point to point wiring.
2 Operation and Maintenance Documentation for:

a. Operatlon and maintenance manuals for each system component.

b. List of recommended sysiemn spare parts.
3 Test Data for:

a. All final system field test data to of temperature, humidity, air flow measurement,
room differential pressure, etc. shall be provided in a standalone document to the
COMMISSIONER

4. Startup Data for all Controllers and terminal units:

a. List all initial setup values, names and addresses for each controller.

b. List of initial values for terminal units such as duct sizes, flow coefficients, flow
setpoints and any other relevant critical setup information.

5. Guarantee Documentation for:

a. Materials, manufactured units, equipment and components.

b. Software.

c. Auxiliary system equipment.

1.10 WARRANTY AND SERVICES DURING THE WARRANTY PERIOD

A.  Material and Labor:

L. The Control System shall be free from defects in material and workmanship under
normal use and service. If within one year from the date of completion any of the
equipment herein described is defective in operation, workmanship or materials, it will be
replaced, repaired or adjusted at the option of the BMS Contractor free of charge. The
warranty period for all components of the BMS and their installation shall be 1 year
following the date of completion of the project.

B.  Any material furnished by the BMS contractor which is defective or fails during normal
operation of the system, shall be remedied (replaced or repaired) immediately by the BMS
Contractor at no additional cost to the COMMISSIONER, during the period prior to the issue of
the certificate of completion, and during the warranty period.
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C.  Repair work shall only be undertaken at times approved by the COMMISSIONER.
D.  Repair work shall not include routine maintenance.

E. Respond and be on site within 4 hours of the COMMISSIONER placing a system trouble call
for items of an immediate nature (e.g. failed component, non-functioning controller, etc.).

F. Response to warranty calls made by the COMMISSIONER shall be within 24 hours for items
not requiring immediate attention.

G. Work to troubleshoot and identify the cause of the BMS system or component failure shall
begin immediately and shall continue until repaired to the satisfaction of the City of New York.

1.11 CODES, PERMITS AND APPROVAL

A.  All work shall conform to the following Codes and Standards, where applicable:
1 Local Electrical Codes.
2 National Fire Protection Association (NFPA) Standards, as specified.
3 National Electrical Code (NEC)
4, Underwriters Laboratories (UL) listing and labels, as specified.
5 American National Standards Institute (ANSI).
6 National Electric Manufacturers' Association (NEMA).
7 American Society of Heating, Refrigerating and Air Conditioning Engineers (ASHRAE).
8 American Society of Mechanical Engineers (ASME).
9. Air Movement and Control Association (AMCA).
10. Institute of Electrical and Electronic Engineers (IEEE).
11. American Standard Code for Information Interchange (ASCII).
12.  Electronics Industries Association (EIA).
13. Occupational Safety and Health Administration (OSHA).
14. American Society for Testing and Materials (ASTM).
15. New York State Energy Conservation Code.
16. LEED Energy and Atmosphere Credit 1 (Reduce energy cost by a minimum of 5%).
17.  State Building Code and applicable local Building Code.
18. ANSI/TIA/EIA-862, Building Automation Systems Cabling Standards for Commercial
Building.

B.  Obtain all required permits and inspection certificates. All permits and certificates shall be made
available to the COMMISSIONER.

C. The latest requirements of all national, county, municipal and other authorities having
jurisdiction shall be met.

D. Work shall be performed in compliance with COMMISSIONER’s insurance underwriter &
requirements.

E.  All electrical equipment, devices and components and their installation shall comply with the
latest edition of the IEEE Wiring and all associated addenda.
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F. Interior enclosures shall be, at minimum, NEMA [ and exterior enclosures shall be
weatherproof NEMA IV unless specifically noted otherwise within these documents.

G.  The BMS Contractor shall only offer equipment that meets UL 916 requirements and all
electrical components shall be UL listed and shall carry the UL label.

H. The BMS shall be listed and manufactured to ISO 9001 and ISO 9002 standards.

L All work shall conform to the requirements detailed in the electrical specifications. Where there
is any conflict between the requirements of the different project trade sub-contract documents,
statutes, codes, regulations, local ordinances and any requirement of an agency having
jurisdiction over the project, the most stringent requirement shall apply unless determined
otherwise by the COMMISSIONER, Advise the Engineer of any discrepancy or conflicts
between the various requirements for the project.

L. Equipment, devices and materials shall be immune against Electro-Magnetic interferences and
shall conform to all performance requirements of’ the specifications when exposed to the
following inierferences:

Project lighting, telephone and elevator equipment.

AM signals as generated from transmitters.

: P N_— 4 o
VHF and UHF :'::'_"!_\‘ as g:f*:.:i*it.:.-i bv external or internal nortable or fixed transmitters.

Electrical noisc on the building power system, both spurious and harmonies.

The installations shall not radiate signals that cause interference that hinder the correct
operation of the COMMISSIONER’s on-site equipment.

6. The BMS and all individual electrical equipment, devices and components shall comply
with the requirements of the Federal Communication Commission (FCC) rules and
regulations Part 15, sub part J and all other applicable codes and statutes with respect to
the radiation and conduction of radio frequency interference.

e

1.12 SCHEDULE

A.  Complete site requirements of the BMS contract in accordance with the project program and
prior to the scheduled Substantial Completion date for each phase.

B.  Attend project meetings as requested by the COMMISSIONER.

C.  Provide to the COMMISSIONER a schedule indicating the sequence of work, durations of
individual tasks, delivery dates for all material, devices and equipment and detail any interface
that must be coordinated with any other Specialists.

D.  Provide written status reports at required intervals in an electronic format acceptable to the
Engineer. An updated schedule of work shall be included in each status report.

E.  Comply with, the Project Construction Schedule. Provide additional staffing or work overtime
as required to comply with the Project Schedule so as not to interfere with other on-site
Specialists in their effort to comply with the Overall Project Schedule. Confirm, prior to tender
submittal that all equipment, devices, material and services proposed are available and will be
delivered accordingly to comply with the Overall Project Schedule.
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F. Provide written Request ‘For Information (RFI) notices to the Engineer when specific
information or clarification of the specifications is required. Request for Information notices
shall be provided at least two (2) weeks prior to the need for the information to the Engineer.

1.13 BMS CONTRACTOR INSTALLER QUALIFICATIONS

A.  The BMS Contractor shall:
L. Have a local staff, within proximity of the project site, of trained personnel capable of
giving instructions and providing routine and emergency maintenance on the BMS,
including all components and software/firmware and all other elements of the BMS.

2. Have a proven record of experience in ‘the supply and installation of equivalent systems
over a minimum period of three (3) years in the local area.

. Have comprehensive local service and support facilities for the total BMS that shall be
capable of responding to emergency calls within 2 hours, 7 days a week.

4. Maintain local, or have approved local sub-contracted access to, supplies of essential
expendable parts.

5. Undertake to maintain necessary project staff and maintenance personnel as per the

COMMISSIONER’s requirements.

B. The BMS Contractor shall have a minimum of three years’ experience with the complete,
turnkey installation of Building Management Systems of similar size and technical complexity.
The BMS Contractor shall provide comparable projects that have Building Management
Systems with the features as specified for this project. These projects must be on-line and
functional.

C. The BMS Contractor shall employ subcontractors in the field of Building Management Systems
including: Programming, Engineering, Field Supervision, and Installation. Specialists shall have
a minimum of three (3) years of experience with Building Management Systems.
1.14 HEALTH AND SAFETY
A.  Work shall comply with the requirements of Occupational Safety and Health Administration
(OSHA), the Health and Safety requirements for the project and with all of the daily Health and
Safety instructions given by the COMMISSIONER.
1.15 DELIVERY, STORAGE AND HANDLING

A.  Provide factory-shipping cartons for each piece of equipment and control device. Maintain
cartons through shipping, storage, and handling as required to prevent equipment damage.

B.  Deliver, store, protect, and handle products to site under provisions of the contract Documents.
Coordinate all site delivers with Construction project Manager.

C.  Accept products on-site and verify any damage equipment. Damage equipment shall be re-
ordered/replaced immediately without cost to the COMMISSIONER.
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D.  Protect products from construction operations, dust, and debris, by storing materials inside,
protected from weather in a conditioned space.

1.16 QUALITY ASSURANCE

A.  General

1 The Building Management System (BMS) herein specified shall be fully integrated and
installed as a complete package by the Building Management System Contractor. The
System shall include all wiring, piping, installation supervision, calibration, adjustments,
and checkout necessary for a complete and fully operational system.

2. The Building Management System Contractor shall be a factory owned branch office that
is regularly engaged in the engineering, programming, installation and service of
Building Management Systems of similar size and complexity.

3. The BMS Contractor shall be responsible for all work fitting into place in a satisfactory
and neat workmanlike manner acceptable to the COMMISSIONER.

B. Producis

1. The Building Management System architecture shall consist of the products of a
manufacturer regularly engaged in the production of Building Management Systems and
shall be the manufacturer’s latest standard of design. DDCP, CCP and UC system

(=]

components shall be latest (current) production producis.

2. All other equipment shall be the products of the BMS manufacturers or of an approved
manufacturer regularly engaged in production of specialized Building Management
System materials or equipment.

C.  Govemning Code Compliance
1. The BMS Contractor shall comply with all current governing codes ordinances and
regulations as specified within these specifications, including UL, NFPA, the local
Building Code, local Electrical Code and so forth.

D.  FCC Regulation
1. All electronic equipment shall conform to the requirements of FCC Regulation, Part 15,
Section 15, Governing Radio Frequency Electromagnetic Interference and Subpart J,
governing Class A Computing Devices and be so labeled.

PART 2 - PRODUCTS

2.1 APPROVED SYSTEM MANUFACTURERS

A.  Basis-of-Design (BOD): BOD shall be based on non-proprietary “Tridium Niagara Framework”
technology using BACnet communication protocol or approved equal, subject to compliance
with requirements and final approval by COMMISSIONER. Provide one of the following
manufacturers:

1. Delta Controls
2. Alerton Controls
3. Niagara
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4, Honeywell WEBS
5. Distech Controls

EQUIPMENT AND MATERIAL — GENERAL

When a Specific reference to a manufacturer of a product is made, and the term “equal and
approved” is used, substitutions of a product by another manufacturer will be allowed, but the
substituted product must conform to all specified requirements. The Engineer’s determination
on the acceptability of substitutes shall be final. Approved substituted equipment shall conform
to available space requirements. Substituted equipment that does not conform to the available
space requirements shall be replaced or required modifications shall be made at no additional
cost to the COMMISSIONER.

All equipment and materials shall be new and without any defect.

Hazardous Materials Notification: In the event no product or material is available that does not
contain asbestos, PCB, or other hazardous material; as determined by the Engineer, a written
application shall be made by the BMS Contractor to the Engineer providing all relevant details
concerning a proposed product or material that contains hazardous material prior to installation.

Asbestos and PCB Certification: After completion of installation, but prior to Substantial
Completion, the BMS Contractor shall certify in writing that products and materials installed,
and processes used, do not contain asbestos or polychlorinated biphenyls (PCB).

PERFORMANCE CERTIFICATION

The BMS Contractor shall certify in writing with the tender submittal that all components

proposed for this project comply with all of the following requirements:

1. Complete and thorough testing has proven that performance shall not be affected when
the building electrical distribution system experiences disturbances of the type and
magnitude normally encountered in building of this nature.

2, Provide power line disturbance tests involving the cycling of mains voltage that will
show that all BMS components operate satisfactorily when voltage drops to 75% or less
of the nominal mains voltage and normal operation resumed when the voltage returned to
less than 85% of the normal mains voltage. Following these brownout conditions, BMS
components shall be free of any stress and/or damage, and shall operated normally with
no data at the PC, CCP, DDCP and/or UC lost or corrupted.

The BMS Contractor shall certify in writing with the tender submittal that all components are
free of date related problems.

AMBIENT CONDITIONS

Provide equipment, devices and materials for interior and exterior applications that shall be

capable of withstanding and operating satisfactory in, at a minimum, at the following ambient
conditions:
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L BMS central hardware (processors, console, and peripherals): 50 deg F to 100 deg F 10
percent to 90 percent RH.

2. Indoor hardware: 32 deg F to 120 deg F, 10 percent to 90 percent RH.

Outdoor hardware: -30 deg F to 150 deg F, 0 percent to 100 percent RH.

w

25 SPARE PARTS

A.  Submit spare parts for each different item of equipment furnished. Data to include a complete
list of each supplier and product by part number, a list of parts and supplies that are either
normally furnished at extra cost with the purchase of the equipment, or specified heteinafter as
“Extra Materials” to be furnished as part of the contract.

B.  Submit a list of additional items recommended by the manufacturer to assure efficient operation
for a period of 360 days at the particular installation. The foregoing shall not relieve the BMS
Contractor of any responsibilities during the BMS Warranty Period.

26 EXTRA MATERIALS

A Provide special hardware and software tools required for maintenance

2.7 LABELING

A.  Provide labeling for all DDCS controllers, gateways, routers, hubs, field level components,
panels and enclosures, etc., Labeling shall meet, at minimum, the following requirements:
1. Plastic laminated label that shall be affixed to the panel or enclosure with rivets or
permanent adhesive.
2. Lettering 6mm (025 inch) high that sharply contracts the background color.
3. Consistent throughout the project.
4. Indicated on the record (close-out) documentation.

B.  Provide labeling of all cabling and containment. Labeling shall meet, at minimum, the following

requirements:
1. Identified with permanent tag or self-adhesive label within the panel.
2. Cross referenced on the associated record (close-out) documentation and laminated

record drawing within the panel enclosure.
3. The BMS Contractor shall provide labeling for all cable furnished and installed by the
BMS Contractor.

C.  Provide color coded identification method for all installed BMS conduit and junction box
covers. The color coded identification method shall meet, at minimum, the following
requirements:

L. BMS conduit shall be marked with a blue painted band every 10 linear feet. At least one
blue band shall be painted on conduits shorter than 10 feet.

2. Junction Box Covers shall be painted blue.

3. Blue conduit may be used instead of painting blue bands; however BMS Contractor will
be responsible for all touch-up painting at the end of the project.

INSTRUMENTATION AND CONTROL FOR HVAC 230900-17
(QUEENS SUPREME COURT ONLY)



DDC Project No. E14-0010 November 19, 2015 Energy Conservation Measures at the
Queens Supreme Court & Staten Island Borough Hall

238 PANEL AND ENCLOSURES

A.  Provide panels and enclosures for all components of the BMS except where it is specifically
identified within these contract documents that the enclosure shall be furnished by another
trade. Panels and enclosures shall meet, at minimum, the following requirements:

1.  Painted steel panels with locking door. All panels shall be lockable with the same key.

2. Ventilated to prevent excessive heat buildup, where required.

3. Field cabling shall be terminated on a terminal strip. Provide cable support.

4 Internal components shall be installed to allow easy access for diagnostics, maintenance,
removal or replacement.

5. Panel or enclosure shall be suitable rated for the environment for which it is to be
installed, Interior enclosures shall he, at minimum, NEMA I and exterior enclosures shall
be weatherproof NEMA IV unless specifically noted otherwise within these documents.

6. Panel or enclosures shall have 20% spare space for future addition of BMS 1I/0 modules.

B.  Panels and enclosures shall only be located as indicate on the drawings and at Engineer
approved locations.

C. DDC panels used for as a “Master” panel shall be installed separately from its mirrored
“Redundant” panel.

D. The BMS Contractor shall coordinate with the trade furnishing the motor starters and variable
frequency drives to provide an interface terminal strip (for BMS Contractor use) in a dedicated
external enclosure or may be a compartment within the motor starter enclosure. Refer to the
contract documents for the trade furnishing the motor starter and the variable frequency drive
controllers for the details of the enclosure. DDCS controllers shall not be located in the MCC
panels.

29 CONDUIT AND FITTING

A. The BMS Contractor shall provide conduit and fittings as necessary for a fully functioning
system as detailed in these specifications.

B. Flexible metallic rustproof conduit shall be provided for the final one (1) meter before
connection from a non-vibrating location to equipment subject to vibration or movement.
Flexible metallic conduit shall be provided for between the last 300mm and the last 1000mm of
connection to field instrumentation, relays and final control elements as necessary to facilitate
the removal of devices without the disconnection or the bending of the non-flexible conduit.
Watertight conduit to be provided where appropriate.

C.  Conduit shall be securely mounted in accordance with IEEE Regulations and shall be concealed
in all, areas to which the public have access.

D. Conduit shall run parallel or perpendicular to the building lines and shall be installed in a
workmanlike manner. Avoid obstructions and crossovers where possible.
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E. Conduit shall be installed such that any condensation in the conduit cannot run into BMS
equipment. Where necessary conduit shall enter enclosures from the bottom or shall be sloped
up to the enclosure.

F. Junction and pull boxes shall be securely fastened to the conduit and be accessible where
required by code or where necessary to facilitate the pulling of cables.

G.  Coordinate installation of conduit with building structure and other trades.
H.  Containment shall be provided, for all BMS cable except where specifically noted otherwise.

L Signal wiring and cables shall be installed in minimum sized raceways and/or electric metallic
tubing (EMT) where required by local code authorities.

J. Following shall be minimum approved raceways for their specific application:
1. EMT: machine rooms, electrical closets, building exterior and in all locations where
cables are subject to mechanical damage.

2. Plenum Rated Cable (Without Conduit): from field equipment/sensors above accessible

ceilings. Locations where cable is protected by building construction.

2.10 CABLE - COPPER

A. Provide all cables for the BMS Automation and Field levels, including all cables to interconnect
the BMS Management level devices and the BMS Management level Network as detailed in
these specifications. Cables shall meet, at minimum, the following requirements:

1. Minimum 98% conductivity copper.

2} Stranded conductors.

B Proper impedance for the application as recommended by the BMS component
manufacturer.

4. Monitoring and control cable shall be screen #18 AWG (1.02362 mm) or larger
dependent on the application.

5. LAN cable shall be screened #24 AWG (0.51054 mm) CAT 5/6 or twisted pair as
identified elsewhere in these documents.

6. All monitoring and control cable shall be screened with the screen earthed at the CCP,

DDCP, UC or control panel end only so as to avoid earth loops.

Continuous runs without splices.

Identification of each end at the termination point. Field identification of all BMS cables

shall correspond to the record drawings.

9. All cabling installed without conduit shall be suitable rated for the application and the
cable jacket shall be clearly marked. Use unique color schemes for easy identification and
prevention of inadvertent splicing of cabling. If there no conflict with existing color
schemes, the color for exposed cable shall be blue.

ol

B.  Power wiring shall be sized in accordance with the applicable codes and shall be a minimum of
# 14 AWG (1.62814 mm) stranded copper. The Electrical contractor shall provide all power
cable and containment and shall terminate the power cable at a power outlet close to the BMS
component to be powered. The Electrical contractor shall terminate the power cable at the
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MCC/distribution board as applicable. The BMS Contractor shall coordinate all BMS
equipment power requirements at all BMS equipment locations with the Electrical contractor.

C.  All field level cables shall Plenum-type Teflon insulated (LSF - Low Smoke and Fire) rated.

D. Terminations shall be mechanically and electrically secure. Twist type wire nuts shall not be
acceptable. Insulated tinned copper lugs shall be provided.

E.  Cable within panels or enclosures shall be installed in wiring guides.

F. LSF cables not required to be in conduit (refer to requirements for conduit above) shall be
routed parallel and perpendicular with the building column lines. Provide cable rings and
supports to support the cabling. Supports shall be positioned in accordance with NEC.

G.  All wiring terminations within field panels shall be terminated at terminal stripes and shall be
marked by identification tags on each end of the cable at each terminal strip. All termination
strips shall be labeled.

H.  All LSF wiring installation above accessible ceilings shall be such that there will be no
interference with the installation of lighting fixtures, fire protection devices, air distribution
devices or any other devices.

I Cable run in vertically shall have means of cable support, at minimum, every 3 m.

J. Cables shall comply with all applicable codes including, but not limited to, the IEEE wiring
regulations latest edition and the electrical contract documents. Where there is a conflict
between any codes, standards, ordinances, regulations or the requirements of the jurisdiction
having authority, the most stringent requirements shall apply.

2,11 UNINTERRUPTIBLE POWER SUPPLY (UPS)

A.  If Building UPS power is not available, the BMS contractor shall provide local uninterruptible
power for all BMS components, such as CCP, DDCP, routers, switches, gateways, field
instrumentation, final control elements etc., as necessary to ensure continuous monitoring and
control by the BMS and the associated satellite OIW of all equipment that operates on
emergency power]

2.12 NETWORK SWITCHES

A. Switches shall be designed for high-speed Ethernet 100/1000 Mbps network
availability/connectivity.

B. Switch module shall contain LEDs for indication of operating modes and status (RM mode,
signal contact status, port status, status of both incoming supply voltages, port operating mode).

C.  All Managed Network Switches shall be rated for operation from 0-60°C and be powered by
dual DC power supply.

D.  Managed Network Switches shall be installed in the following locations:
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1. Din Rail mounted Managed Network Switch shall be housed in BMS control cabinet
enclosure.

E. Managed Network Switches shall be industrial-grade switches such as Cisco Catalyst 2955
Series or approved equal by the Engineer.

2.13 FIREWALL

A.  Provide (1) Firewall at each building.

1. Firewall shall support the following features at a minimum:
a. Virtual Private Network VPN
b. Network-Aware Site-to-Site VPN features
. Full IPSec Virtual Private Network
d. Customizable Remote Access

2. The firewall shall be rack mountable.

3. Firewall shall be Cisco ASA 5520 or approved equal by the Engineer.

2.14 NETWORK ACCESS

A Remote Access.
1. For Local Area Network instaliations, provide access to the LAN from any remote
location, via the Internet. The COMMISSIONER shall provide a connection to the
Internet to enable this access via high speed cable modem, asynchronous digital
subscriber line (ADSL) modem, ISDN line, T1 Line or via the COMMISSIONER s
Intranet to a corporate server providing access to an Internet Service Provider (ISP).

COMMISSIONER agrees to pay monthly access charges for connection and ISP.

2.15 BMS SERVER/OPERATOR INTERFACE WORKSTATION (OIW) — Queens Supreme Court

A.  Connect to Existing.

2.16 PERIPHERAL OPERATOR 1I/O DEVICES - Queens Supreme Court

A.  Printers: Connect to Existing.

2.17 SYSTEM SOFTWARE

A.  General

1. All necessary software to form a complete operating system as described in this
specification shall be provided.

2. The software programs specified in this section shall be provided as an integral part of
the DIRECT DIGITAL CONTROL controller and shall not be dependent upon any
higher level computer for execution.

s The BMS shall be capable of supporting an unlimited number of clients using a standard
Web browser such as Internet Explorer or Firefox. Systems requiring additional software
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(to enable a standard Web browser) to be resident on the client machine, or manufacture-
specific browsers shall not be acceptable.

4, The BMS Workstation Graphical User Interface software (GUI) shall provide the ability
to perform system programming and graphic display engineering as part of a complete
software package. Access to the programming functions and features of the GUI shall be
through password access as assigned by the system administrator.

5. The Graphical User Interface software (GUI) shall provide a complete set of integrated
BAChet network management tools for working with BACnet networks. These tools
shall manage a database for all BACnet devices by type and revision, and shall provide a
software mechanism for identifying each device on the network. These tools shall also
be capable of defining network data connections between BACnet devices, known as
“binding”. Systems requiring the use of third party BACnet network management tools
shall not be accepted.

B.  Control Software Description:
1. Pre-Tested Control Algorithms: The DIRECT DIGITAL CONTROL controllers shall
have the ability to perform the following pre-tested control algorithms:
a. Two Position Control
b. Proportional Control
c. Proportional plus Integral Control
d. Proportional, Integral, plus Derivative Control

e. Automatic Control Loop Tuning
2. Equipment Cycling Protection: Control software shall include a provision for limiting
the number of times each piece of equipment may be cycled within any one-hour period.
3 Heavy Equipment Delays: The system shall provide protection against excessive demand

situations during start-up periods by automatically introducing time delays between
successive start commands to heavy electrical loads.

4. Power fail Motor Restart: Upon the resumption of normal power, the DIRECT DIGITAL
CONTROL panel shall analyze the status of all controlled equipment, compare it with
normal occupancy scheduling, and turn equipment on or off as necessary to resume
normal operation. (i.e. - Restart of equipment following the return to normal condition
after equipment shutdown by the Fire Alarm System).

5. Sequential Start: Provide sequential start for all equipment. After a power failure, and
after restoration of normal power, equipment shall start per a predetermined sequence as
programmed via the BMS.

C.  Energy Management Applications: DIRECT DIGITAL CONTROL controllers shall have the
ability to perform any or all of the following energy management routines, But Not Limited to:

Time-of-Day Scheduling.

Calendar Based Scheduling.

Holiday Scheduling.

Temporary Schedule Overrides.

Optimal Start/Optimal Stop.

Night Setback Control.

Enthalpy Switch Over (Economizer).

Peak Demand Limiting.

. Energy Usage & Demand.

0. Fan Speed/CFM Control.

1. Heating/Cooling Interlock.

SV ENAL A LN
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12.  Supply Air Reset.

13.  Chilled Water Reset.

14.  Condenser Water Reset.

15. Hot Water Reset.

16. Demand Control Ventilation

D.  All programs shall be executed automatically without the need for operator intervention, and
shall be flexible enough to allow operator customization. Programs shall be applied to building
equipment as described in the Execution portion of this specification.

E.  Custom Process Programming Capability: DIRECT DIGITAL CONTROL controllers shall be
able to execute custom, job-specific processes defined by the operator, to automatically perform
calculations and special control routines.

1. Process Inputs and Variables: It shall be possible to use any of the following in a custom
process:
a. Any system-measured point data or status.
b. Any calculated data.
e Any results from other processes.
d. User-Defined Constants.
e. Arithmetic ﬁmctlons (+,- S ,/ square root, exponent:al etc.).
£ Boolean io JZIC Operators | \au-..., 0r, €XC lusive or, etc.).
g On-delay/Off-delay/One-shot timers.

2. Process Triggers: Custom processes may be triggered based on any combination of the
following:
a. Time interval.
b. Time of day.
c. Date.
d. Other processes.
€. Time programming.
f. Events (e.g., point alarms).
2. Restart of equipment following the return to normal condition after equipment

shutdown by the Fire Alarm System (FAS).
F. Dynamic Data Access: A single process shall be able to incorporate measured or calculated

data from any and all other DIRECT DIGITAL CONTROL controllers on the local area
network. In addition, a single process shall be able to issue commands to points in any and all
other DIRECT DIGITAL CONTROL panels on the local area network.

G.  Advisory/Message Generation: Processes shall be able to generate operator messages and
advisories to operator I/O devices. A process shall be able to directly send a message to a
specified device, buffer the information in a follow-up file, or cause the execution of a dial- -up
connection to a remote device such as a printer.

H.  Custom Process Documentation: The custom control programming feature shall be self-
documenting. All interrelationships defined by this feature shall be documented via graphical
flowcharts and English language descriptors.

L. Alarm Management: Alarm management shall be provided to monitor, buffer, and direct alarm
reports to operator devices and memory files. Each DIRECT DIGITAL CONTROL controller
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shall perform distributed independent alarm analysis and filtering to minimize operator

interruptions due to non-critical alarms, minimize network traffic, and prevent alarms from

being lost. At no time shall the DIRECT DIGITAL CONTROL's ability to report alarms be
affected by either operator activity at a PC Workstation or local I/O device, or communications
with other panels on the network. Each analog input shall have associated alarm and pre-alarm

(warning) levels that are software adjustable. Provide a minimum of one high alarm, one high

warning alarm, one low alarm and one low warning alarm level per analog input.

1. Point Change Report Description: All alarm or point change reports shall include the
point's English language description and the time and date of occurrence.

2 Prioritization: The user shall be able to define the specific system reaction for each point.
Alarms shall be prioritized to minimize nuisance reporting and to speed operator response
to critical alarms. A minimum of three priority levels shall be provided. Each DIRECT
DIGITAL CONTROL shall automatically inhibit the reporting of selected alarms during
system shutdown and start-up. Users shall have the ability to manually inhibit alarm
reporting for each point as well as be able to define under ~ which  conditions  point
changes need to be acknowledged by an operator, and/or sent to follow-up files for
retrieval and analysis at a later date.

3, Report Routing: Alarm reports, messages, and files will be directed to a user-defined list
of operator devices or PC disk files used for archiving alarm information. Alarms shall
also be automatically directed to a default device in the event a primary device is found to
be off-line.

4. Alarm Messages: In addition to the point's descriptor and the time and date, the user shall
be able to print, display or store a minimum 65-character alarm message to more fully
describe the alarm condition or direct operator response. Each standalone DIRECT
DIGITAL CONTROL shall be capable of storing a library of at least 250 Alarm
Messages which are assignable to any number of points in the panel.

5. Transaction Logging: Operator commands and system events shall be automatically
logged to disk in Personal Computer industry standard database format. Operator
commands initiated from Direct-connected workstations, dial-up workstations, and local
DIRECT DIGITAL CONTROL panel Network Terminal devices shall all be logged to
this transaction file. This data shall be available at the Operator Interface Workstation
(OIW). Facility shall be provided to allow the user to search the transaction file using
standard database query techniques, including searching by dates, operator name, data
point name, etc. In addition, this transaction file shall be accessible with standard third
party database and spreadsheet packages.

J. Historical Data and Trend Analysis: A variety of historical data collection utilities shall be
provided to automatically sample, store, and display system data in all of the following ways:

L Continuous Point Histories: Standalone DIRECT DIGITAL CONTROL’s shall store
Point History Files for all analog and binary inputs and outputs. The Point History routine
shall continuously and automatically sample the value of all analog inputs at half hour
intervals. Samples for all points shall be stored for the past 24 hours to allow the user to
immediately analyze equipment performance and all problem-related events for the past
day. Point History Files for binary input or output points and analog output points shall
include a continuous record of the last ten status changes or commands for each point.

2 Control Loop Performance Trends: Standalone DIRECT DIGITAL CONTROL’s shall
also provide high resolution sampling capability in one-second increments for
verification of control loop performance.
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3; Extended Sample Period Trends: Measured and calculated analog and binary data shall
also be assignable to user-definable trends for the purpose of collecting operator-
specified performance data over extended periods of time. Sample intervals of 1 minute
to 2 hours shall be provided. Each standalone DIRECT DIGITAL CONTROL shall have
a dedicated buffer for trend data, and shall be capable of storing a minimum of 5000 data
samples.

4. Data Storage and Archiving: Trend data shall be stored at the Standalone DIRECT
DIGITAL CONTROL’s, and uploaded to hard disk storage when archival is desired.
Uploads shall occur based upon either user-defined interval, manual command, or when
the trend buffers become full. All trend data shall be available in disk file format
compatible with Third Party personal computer applications.

K. Runtime Totalization: Standalone DIRECT DIGITAL CONTROL panels shall automatlcally
accumulate and store runtime hours for binary input and output points as specified in the
Execution portion of this specification.

1. The Totalization routine shall have a sampling resolution of one minute or less.
2 The user shall have the ability to define a warning limit for Runtime Totalization.
Unique, user-specified messages shall be generated when the limit is reached.

L. Analog/Pulse Totalization: Standalonc DIRECT DIGITAL CONTROL’s shall automatically

mple, ilate and store consui nption totals on a dai ly, v.‘“ﬁ,, or monthly basis for user-
selectcd a.nalog and binary pulse input-type pomts
1. Totalization shall provide calculation and storage of accumulations of up to 99,999.9
units (e.g. KWH, gallons, KBTU, tons. etc.).
p The Totalization routine shall have a sampling resolution of one minute or less.
3 The user shall have the ability to define a warning limit. Unique, user-specified messages

shall be generated when the limit is reached.

M. Event Totalization: Standalone DIRECT DIGITAL CONTROL panels shall have the ability to
count events such as the number of times a pump or fan system is cycled on and off. Event
totalization shall be performed on a daily, weekly, or monthly basis.

1. The Event Totalization feature shall be able to store the records associated with a
minimum of 9,999,999 events before reset.
2. The user shall have the ability to define a warning limit. Unique, user-specified messages

shall be generated when the limit is reached.

N.  Operator Interface Workstation (OIW) Software:
1. Operator Interface Software — General

a. An integrated software package shall be used as the operator interface program.

b. All Inputs, Outputs, Setpoints, and all other parameters as defined within Part 3,
shown on the design drawings, or required as part of the system software, shall be
displayed for operator viewing and modification from the operator interface
software.

c. The operator workstation software shall provide context-sensitive help menus and
instructions for each operation and/or application currently being performed.

d. All controller software operating parameters shall be displayed for the operator to
view/modify from the operator workstation. These include: setpoints, alarm limits,
time delays, PID tuning constants, run-times, point statistics, schedules, and so
forth.
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e. The operation of the control system shall be independent of the operator
workstation, which shall be used for operator communications only. Systems that
rely on the operator workstation to provide supervisory control over controller
execution of the sequences of operations or system communications shall not be

acceptable.
2. Alarms
a. Each workstation shall receive and process alarms sent to it by the control system.

The alarm management portion of the operator workstation software shall, at the

minimum, provide the following functions:

1)  Log date and time of alarm occurrence.

2)  Generate a “Pop-Up” window informing an operator that an alarm has been
received.

3)  Allow an operator, with the appropriate security level, to acknowledge,
delete, or disable an alarm.

4)  Provide an audit trail for alarms by recording operator acknowledgment,
deletion, or disabling of an alarm. The audit trail shall include the name of
the operator, the alarm, the action taken on the alarm, and a time/date stamp.

5)  Record all alarms received at an operator’s workstation to that workstation’s
hard drive.

6)  Allow the operators to view/manage the alarm data archived to hard disk.
Selection of a single menu item or tool bar button shall allow the user to
acknowledge, disable, delete, or print the selected alarm.

b. Alarms shall be generated by the operator workstation for any controller that is
“Off-Line” and is not communicating, or that does not have an active control
program loaded.

c. Changes made to alarm setpoints from the Operator Workstation shall directly
modify the controller alarm management database.

d. Selection of a single menu item or tool bar button shall print any displayed alarm
report on the system printer for use as a building management and diagnostics tool.

3. Reports

a. Reports shall be generated and directed to one of the following: workstation
displays, printers, or disk. As a minimum, the system shall provide the following
reports:

1)  All points in the network.

2)  All points in a specific controller.

3) A listing of a user-defined group of points in the network. There shall be no
limit to the number of user-defined groups

4)  All points currently in alarm.

5)  All points in hardware override.

6)  All disabled points.

7)  All weekly schedules.

8)  All or selected point attributes, including, but not limited to:
a) Values
b) Setpoints
c) Alarm Limits
d) Statistics
e) Run Times

9)  All programmed holidays and associated schedules.
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10)  All disabled alarms.

11)  All active, unacknowledged alarms.

12)  All active, acknowledged alarms.

13)  Any and all other controller operating parameters.

b. Reports shall be provided for specific point types, for each logical point group, for
user-defined groups, or for the entire facility without restriction due to the
hardware configuration of the control system or communications network.

(i The system shall allow for the creation of custom report point groups that shall be
capable of including points from multiple controllers. Systems limiting point report
displays to only a single controller’s point database shall not be accepted.

d. The number of custom reports or display groups shall be limited by the amount of
available system memory.

e. Selection of a single menu item, tool bar item, or tool bar button shall print any
displayed report on the system printer for use as a building management and
diagnostics tool.

4. Schedules
a. A spreadsheet-type schedule input form for time-of-day scheduling and override

scheduling of building operations shall be provided. At a minimum, the foliowing

spreadsheet types shail be provided:

1) Weekly schedules, by system.
:; T'.L:’.;yu;.u Y override schedules, L._). Sysicinn.

3) Special “Only Active If Today Is A Holiday” schedules, by system.

4) Monthly calendars.

5)  Holiday scheduling system, including the ability to define floating holidays.

b. Weekly schedules shall be provided for each piece of equipment with a specific
time use schedule. Each schedule shall include columns for each day of the week,
as well as holiday and special day columns for alternate scheduling on user-defined
days. Equipment scheduling shall be accomplished by simply inserting use and
non-use times into appropriate information blocks on the spreadsheet.

c. It shall be possible to define one or more master holiday schedules to allow the
operator to define in one location the holidays for all associated schedules.
Systems requiring the operator to change holiday definitions on a schedule by
schedule basis shall not be accepted.

d. Standard weekly schedules shall be inactive on a holiday. The system shall allow
the user to include in a schedule group a schedule that will only be active if today
is a holiday.

6 In addition, temporary override schedules may be inserted into schedule groups for
modifying operating schedules. After overrides have been executed, the original
schedule will automatically be restored.

f. Schedules shall be provided for each system or sub-system in the facility. Each
schedule shall include all commandable points residing within the system. Each
point may have a unique schedule of operation relative to the system use schedule,
allowing for sequential starting and control of equipment within the system.
Scheduling and rescheduling of points shall be accomplished easily via the system
schedule spreadsheets.

g Monthly calendars for a 12-month period shall be provided that allow for
simplified scheduling of holidays and special days in advance. Holidays and
special days shall be user-selected with the pointing device or keyboard, and shall
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automatically reschedule equipment operation as previously defined on the weekly
schedules.

h. Changes to schedules made from the Operator Workstation shall directly modify
the controller schedule database. Systems that require permanent schedule changes
to be made with a program editor shall not be acceptable.

I Formatted schedule displays shall be provided for each system. These shall include
all schedule data and associated parameters.

j- Selection of a single menu item or tool bar button shall print any displayed
schedule on the system printer for use as a building management and diagnostics
tool.

Sk Password
a. Multiple-level password access protection shall be provided to allow the

user/manager to limit workstation control, display, and database manipulation
capabilities as he or she deems appropriate for each user, based on an assigned

password.

b. Each user shall have the following: a user name (12 characters minimum); a
password (12 characters minimum).

c. The system shall allow each user to change his or her password at will.

d. When entering or editing passwords, the system shall not echo the actual
characters for display on the monitor.

e. A minimum of 100 unique passwords, including user initials, shall be supported.

f. Operators shall be able to perform only those commands available for their

respective passwords. Display of menu selections shall be limited to only those
items defined for the access level of the password used to log-on.

g The system shall automatically generate a report of log-on/log-off and system
activity for each user. Any action that results in a change in the operation or
configuration of the control system shall be recorded, including: modification of
point values, schedules or history collection parameters, and all changes to the
alarm management system, including the acknowledgment and deletion of alarms.

h. User-definable, automatic log-off timers of from 1 to 60 minutes shall be provided
to prevent operators from inadvertently leaving the operator workstation logged
on.

6. Screen Manager - The BMS workstation shall be provided with a screen management

application that allows the user to activate, close, and simultaneously manipulate a
minimum of 16 windows across a minimum of 3 physical screens.
7. Graphical User Interface (GUI) Software

a. Operating System: The GUI shall run on Microsoft Windows XP Pro or later.

b. The GUI shall employ browser-like functionality for ease of navigation. It shall
include a tree view (similar to Windows Explorer) for quick viewing of, and access
to, the hierarchical structure of the database. In addition, menu-pull downs, and
toolbars shall employ buttons, commands and navigation to permit the operator to
perform tasks with a minimum knowledge of the HVAC Control System and basic
computing skills. These shall include, but are not limited to, forward/backward
buttons, home button, and a context sensitive locator line (similar to a URL line),
that displays the location and the selected object identification.

= Real-Time Displays. The GUI, shall at a minimum, support the following
graphical features and functions:
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1) Graphic screens shall be developed using any drawing package capable of
generating a GIF, BMP, or JPG file format. Use of proprietary graphic file
formats shall not be acceptable. In addition to, or in lieu of a graphic
background, the GUI shall support the use of scanned pictures.

2)  Graphic screens shall have the capability to contain objects for text, real-
time values, animation, color spectrum objects, logs, graphs, HTML or
XML document links, schedule objects, hyperlinks to other URL’s, and
links to other graphic screens.

3)  Graphics shall support layering and each graphic object shall be
configurable for assignment to a layer. A minimum of six layers shall be
supported.

4)  Modifying common application objects, such as schedules, calendars, and
set points shall be accomplished in a graphical manner.

5) Schedule times will be adjusted using a graphical slider, without requiring
any keyboard entry from the operator.

6)  Holidays shall be set by using a graphical calendar, without requiring any
keyboard entry from the operator.

7y Commands to start and stop binary objects shall be done by righi-ciicking

the seiected object and selecting the appropriate command from the pop-up

menu. No entry of text shall be required.

Adjustments {o .u;.‘.iu&‘, objects, such as set points, shall be done by ﬁgi‘.[~

clicking the seiected object and using a graphical slider to adjust the value.

No entry of text shall be required.

d. System Configuration. At a minimum, the GUI shall permit the operator to
perform the following tasks, with proper password access:

1) Create, delete or modify control strategies.

2)  Add/delete objects to the system.

3)  Tune control loops through the adjustment of control loop parameters.

4)  Enable or disable control strategies.

5) Generate hard copy records or control strategies on a printer.

6)  Select points to be alarmable and define the alarm state.

7 Select points to be trended over a period of time and initiate the recording of
values automatically.

e. Symbol library — The BMS system shall be provided with a very complete symbol
library containing all of the basic symbols used to represent HVAC, Fire, and
Security components of a typical BMS system.

f. Symbols shall be able to be added to any graphic display being constructed by
simply dragging the symbol from the library to the graphic under construction.

g Creating symbols — The user shall be able to add any number of new symbols to
the symbol library. Symbol generation shall include all of the abilities described
for the graphic editor.

8. Historical trending and data collection
a. Each Network Controller shall store trend and point history data for all analog and

digital inputs and outputs, as follows:

1) Any point, physical or calculated, may be designated for trending. Three
methods of collection shall be allowed: Defined time interval, upon a
change of value and whenever a value is out of range.
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2)  Each network controller shall have a dedicated RAM-based buffer for trend
data, and shall store 10,000 samples for each physical point and software
variable, including an individual sample time/date stamp. Points may be
assigned to multiple history trends with different collection parameters.

b. Trend and change of value data shall be stored within the controller and then
uploaded to the trend database(s). Uploads shall occur based upon one of the
following: user-defined interval, manual command, or when the trend buffers are
full.

¢ The system shall provide a configurable data storage subsystem for the collection
of historical data. Data can be stored in Microsoft Access, SQL, HTML or XML
database format.

d. To enable users to easily access stored data, the system shall provide the capability
to store historical data in more than one file system (i.e., removable media,
separate hard drives, or a remote network file system).

€. Provide the capability to perform statistical functions on the historical database
without having to design special queries. On a specified data interval, provide
functions for calculating:

1)  Average.

2)  Arithmetic mean.

3) Maximum/minimum values.

4)  Range — difference between minimum and maximum values.

5) Standard deviation.

6) Sum of all values.

7)  Variance.

9. Trend data viewing and analysis

a. Provide a trend viewing utility that shall have access to all database points.

b. Provide database access through an Open Database Connectivity (ODBC) interface
— a standard Application Programming Interface (API) for accessing data from
relational databases. Client applications can reside within a Windows XP
Professional.

c. It shall be possible to retrieve any historical database point for use in displays and
reports by specifying the point name.

d. The trend viewing utility shall have the capability to view up to 100 data sources at
one time in a tabular or graphical format.

e. Graphic displays shall be able to be single or stacked graphs with on-line
selectable display characteristics, such as ranging, color, and plot style.

f. It shall be possible to display trend data in histogram (X-Y plots) format as well as
area and bar graphs.

g. Display magnitude and units shall both be selectable by the operator at any time
without reconfiguring the processing or collection of data. This is a zoom
capability.

h. Display magnitude shall automatically be scaled to show full graphic resolution of
the data being displayed. This function shall also be operator selectable.

i The display range shall consist of magnitude and units fields. The units are
seconds, minutes, hours, days, and months.
j- Provide a wild card capability when specifying a display range for data retrieval

within the historical database. Wild carding will allow the user to easily specify
relative time based date ranges for the retrieval of data.
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k. A time-offset capability shall be available to assist in a user’s analysis. The offset
visually shifts the data being displayed to allow a user to concurrently view
information without having to scroll the display.

L. The system shall be capable of printing a hard copy record of the trends as they are
displayed on the workstation.

10. Web Based Operator Interface (WBI) Software

a. A text interface shall be provided that allows customers to access their BMS data
via the Internet or Intranet. This interface shall use HTML-based pages to send and
receive data from a BMS system to a web browser.

b. The software shall run on the Microsoft Internet Explorer (latest version) and the
Netscape (latest version) browsers.
C. The interface shall provide four levels of user access. Users will range from read-

only access to BMS data (level 1) to having complete access to view and modify

BMS data and user accounts (level 1).

d. The interface shall provide a user account utility, complete with a user profile
database that includes user ID, encrypted password, access level, and language
preference. Operators with the appropriate access level shall be able to add,
modify, and delete users within the user profile database, as well as change users’
access levels.

€. The interface shall provide a means by which the user can collect items (BMS data
i;ulxuf.:;j mto :Luuu:i-.‘.;_y' groups. This i’.m;i;uu;‘:;;i;,' shall allow authorized users to
perform actions ranging from viewing summary groups, to adding items to or
deleting items from groups, to creating new summary groups.

f. The web-based interface shall provide the following four screens (or views) and
the indicated functionality for each:

1)  Logon screen — allows the user to enter his or her user name and password
for logging into the system.

2) System view — provides the following three panels:

a) Browser — the user can browse the available servers and view the
branches of information (BMS data points) registered within each.

b)  Items — the panel displays the items (BMS data points) associated
with the server selected in the Browser panel.

c) Operation — displays the operation and its value associated with the
item selected in the Items panel, and allows authorized users to
modify the item or to add the item to a summary.

3)  Summary view — allows the user to view items that have been grouped
together into summaries, and allows authorized users to modify or delete
groups or items within a group.

4) User Account view — displays a list of the currently defined users and the
corresponding user information. Users with level 2 access can change their
passwords. Users with level 1 access can also modify and delete other users’
information.

g The interface shall provide navigation tools for moving between the System,
Summary, and User Account views. In addition, it shall provide tools for gaining
access to help and for logging out of the system.

O. Integration
1. Open, Interoperable, Integrated Architectures
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a. The intent of this specification is to provide a peer-to-peer networked, stand-alone,
distributed control system utilizing BACNET communication protocol or approved
equal in an open, interoperable system.

b. In addition, adherence to BACNET industry to assure interoperability between all
system components is required. For each BACNET device, the device supplier
must provide a PICS document showing the installed device’s compliance level.
Minimum compliance is Level 3; with the ability to support data read and write
functionality. Physical connection of BACNET devices or approved equal shall be
via Ethernet.

c. All components and controllers supplied under this contract shall be true "peer-to-
peer" communicating devices. Components or controllers requiring "polling" by a
host to pass data shall not be acccptable.\

d. The supplied system must incorporate the ability to access all data using Java
enabled browsers without requiring proprietary operator interface and
configuration programs. An Open Database Connectivity (ODBC), Open Process
Control (OPC) DX and Structured Query Language (SQL) compliant server
database is required for all system database parameter storage. This data shall
reside on a supplier-installed server for all database access. Systems requiring
proprietary database and user interface programs shall not be acceptable.

e. Protocols: The following standard control protocols shall be provided for Direct
Digital Control (DDC) platforms for control and data acquisition:

1)  ModBus
2) BACNET
3) TCP/1P

f. A network topology is required to assure reasonable system response times and to
manage the flow and sharing of data without unduly burdening the customer’s
internal Intranet network.

g Maximum acceptable response time from any alarm occurrence (at the point of
origin) to the point of annunciation shall not exceed 5 seconds for network
connected user interfaces.

h. Maximum acceptable response time from any alarm occurrence (at the point of
origin) to the point of annunciation shall not exceed 60 seconds for remote or dial-
up connected user interfaces.

2, Third Party Communication Software

a. Provide direct Protocol Integration software to allow bi-directional data
communications between the BMS system and 3™ party manufacturers’ control
panels. The BMS shall receive, react to, and return information from multiple
building systems, including but not limited to the chillers, boilers, variable
frequency drives, power monitoring system, fire alarm, access control, lighting
systems, etc.

b. All data required by the application shall be mapped into the Network Controller’s
database, and shall be transparent to the operator.

c: Point inputs and outputs from the third-party controllers shall have real-time
interoperability with BMS software features such as: Control Software, Energy
Management, Custom Process Programming, Alarm Management, Historical Data
and Trend Analysis, Totalization and Local Area Network Communications.

d. The Building Management System shall provide any combination of third-party
controllers/gateways on a single network. A minimum of 100 third-party
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controllers shall be supported on a single network. Integration shall be via
RS-232, RS-485 or Modbus technologies.

e. The system operator shall have the ability to verify, and diagnose communication
messages and point information between third-party controllers and the BMS.

2.18 BMS CONTROLLERS: Connect to Existing

A.  There shall be 3 types of BMS control panels:
I Communications Control Panels (CCP).
2. Direct Digital Control Panels (DDCP).
3. Unitary Controllers (UC).

B.  All BACNET controllers shall support data sharing, alarm event, schedule, trend and device
manager groups. Standard BACNET object types supported by the controllers shall include:

Binary input and output and value.

Analog input, output and value.

Muiti-state input and output.

Loop calendar, notification class, comumand, file, program, schedule, group, event

enrollment and device.

5 Pronscictary ahiect tunes . al : o B
. Proprietary object types shaill not be used unless specifically approved by the Engineer
b i J o J 2 . - i > e by - o ¥ e =2

e e 1 e

C.  All Controllers shall have a minimum of 10-bit Input /Output resolution.
D.  Following a loss of power the PC, CCP, DDCP and UC shall reboot in an orderly fashion and

attain a normal operating status within 2 minutes of the return of power. That shall be
accomplished without operator intervention.

219 DIRECT DIGITAL CONTROL PANELS (DDCP) — Connect to Existing

2.20 UNITARY CONTROLLERS (UC) — Connect to Existing

2:21 HVAC INPUT DEVICES
A.  General Requirements
I Installation, testing, and calibration of all sensors, transmitters, and other input devices

shall be provided to meet the system requirements.

B.  Indoor Air Quality (CO2) Sensors- Duct Mounted

L. Provide indoor air quality sensors to monitor Carbon Dioxide (CO2). The sensors shall be
of microprocessor-based photo-acoustic type with heated stannic dioxide semiconductor.
2. The CO2 sensors shall have no more than 1% drift during the first year of operation and
minimal drift thereafter so that no calibration will be required.
3 The units shall be duct mounted type as indicated on plans and in the sequence of
operation.
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4. Duct mounted sensors shall be provided with LED indicators in a dust proof plastic
housing with transparent cover.

5. The sensor shall meet the following requirements:
a. Operating voltage: 24 VAC +/- 20%
b. Frequency: 50/60 Hz
c. Power consumption: max. 6 VA
d. CO2 measuring range: 0 — 2000 ppm
e. Tolerance: +/- 100 ppm
f Output: 0-10 VAC
g. Calibration: none required
h. Permissible air velocity in duct: <26.2 Ft/s.
i. The sensors shall be model: Siemens QPA63 Series, Johnson Controls, Honeywell

or approved equal

C.  Flow Monitoring
1. Air Flow Monitoring (Main Ductwork and/or Outdoor Air Intakes)
a. Duct Air Flow Measuring Stations

1)  Each device shall be designed and built to comply with, and provide results
in accordance with, accepted practice as defined for system testing in the
ASHRAE Handbook of fundamentals, as well as in the Industrial
Ventilation Handbook.

2)  Airflow measuring stations shall be fabricated of 14-gauge galvanized steel
welded casing with 90 Deg. connecting flanges in configuration and size
equal to that of the duct into which it is mounted. Each station shall be
complete with an air directionalizer and parallel cell profile suppressor (3/4”
maximum cell) across the entering air stream and mechanically fastened to
the casing in such a way to withstand velocities up to 6000 feet per minute.
This air directionalizer and parallel cell honeycomb suppressor shall provide
98% free area, equalize the velocity profile, and eliminate turbulent and
rotational flow from the air stream prior to the measuring point.

3)  The total pressure measurement side (high side) will be designed and spaced
to the Industrial Ventilation Manual 16th Edition, Page 9-5. The self-
averaging manifolding will be manufactured of brass and copper
components.

4)  The static pressure sensing probes (low side) shall be bullet-nosed shaped,
per detailed radius, as illustrated in Industrial Ventilation Manual 16th
Edition, Page 9-5.

5)  The main take-off point from both the total pressure and the static pressure
manifolds must be symmetrical.

6) Total and static pressure manifolds shall terminate with external ports for
connection to control tubing. An identification label shall be placed on each
unit casing, listing model number, size, area, and specified airflow capacity.

7)  Installation Considerations. The maximum allowable pressure loss through
the Flow and Static Pressure elements shall not exceed .065” w.c. at 1000
feet per minute, or .23” w.c. at 2000 feet per minute.

a) Each unit shall measure the airflow rate within an accuracy of plus
2% as determined by U.S. — GSA certification tests, and shall contain
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a minimum of one total pressure sensor per 36 square inches of unit
measuring area.

b) The units shall have a self-generated sound rating of less than NC40,
and the sound level within the duct shall not be amplified nor shall
additional sound be generated.

c) Where the stations are installed in insulated ducts, the airflow passage
of the station shall be the same size as the inside airflow dimension of
the duct. Station flanges shall be two inch to three inch to facilitate
matching connecting ductwork.

d)  Where control dampers are shown as part of the airflow measuring
station, opposed blade precision controlled volume dampers integral
to the station and complete with actuator, pilot positioner, and linkage
shall be provided. Stations shall be installed in strict accordance with
the manufacturer’s published requirements, and in accordance with
ASME Guidelines affecting non-standard approach conditions.

8)  Air flow measurement accuracy shall be +3% of actual flow over a range of
6 to 1 capacity turndown. The probe installation shall not produce any static
barrier (resistance to air flow). Provide a minimum of two (2) probes per
each outdoor air intake. Follow manufacturer guidelines for installation and
additional probe requirements

9) Accepiable manufacturers: Air Monitor Corp., Tek-Air, Ebtron Gold series
GP1 with standoff mounting bracket option and Dietrich Standard or
approved equal.

2.22 HVAC OUTPUT DEVICES- Connect to Existing

2.23 HVAC MISCELLANEOUS DEVICES - Connect to Existing

PART 3 - EXECUTION
3.1 INSTALLATION PRACTICES

A.  Control System Wiring

1. All conduit, wiring, accessories and wiring connections required for the installation of the
Building Management System, as herein specified, shall be provided by the BMS
Contractor. All wiring shall comply with the requirements of applicable local and
national electric codes, unless specified otherwise in this section.

2. The BMS Contractor is responsible for the installation of all low voltage control,
monitoring and network wiring.

3. Power wiring 120VAC and greater shall be provided by the Electrical Sub-Contractor.

4, All system-input wiring shall be twisted shielded pair, minimum 18-gauge wire. All
system analog output wiring shall be twisted shielded pair/3-wire as required, minimum
18-gauge wire. Preconfigured cables between Terminal Unit Controllers and Thermostats
are acceptable, minimum 24 gauge.
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b8 All internal panel device wiring for binary outputs and pilot relay shall be minimum 16-
gauge wire.

6. All Class 2 (24VAC or less) wiring shall be installed in conduit unless otherwise
specified.

a. Class 2 wiring not installed in conduit shall be supported every 5’ from the
building structure utilizing metal hangers designed for this application. Wiring
shall be installed parallel to the building structural lines. All wiring shall be
installed in accordance with local code requirements. Exposed wiring shall only
be allowed in concealed accessible locations.

7.  Low voltage control wiring and 24VAC can be run in the same conduit. Power wiring
120VAC and greater must be in a separate conduit.

8. All wiring in mechanical rooms shall be in conduit. Minimum control wiring conduit
size 3/4”.

B.  Identification Standards

L Controller Identification: All controllers shall be identified by a plastic engraved
nameplate securely fastened to the outside of the controller enclosure.

2. Panel Identification: All local control panels shall be identified by a plastic engraved
nameplate securely fastened to the outside of the controller enclosure.

3. Field Devices: All field devices shall be identified by a typed (not handwritten) securely
attached tag label.

4, Panel Devices: All panel devices shall be identified by a typed label securely fastened to
the backplane of the local control panel.

5. Raceway Identification: All the covers to junction and pull boxes of the control system
raceways shall be painted blue or have identification labels stating “Control System
Wiring” affixed to the covers. Labels shall be typed, not hand written.

6. Wire Identification: All low and line voltage control wiring shall be identified by a
number, as referenced to the associated control diagram, at each end of the conductor or
cable. Identification number shall be permanently secured to the conductor or cable and
shall be typed.

C.  Dedicated Digital Controller Per Major System
1. Each major system will be provided with its own dedicated BMS controller. Mechanical
systems such as AHU units, HX’s, etc shall not share or be controlled from the same
BMS controller.

D.  Input Devices
1. All Input devices shall be installed per the manufacturer’s recommendation. The
mechanical contractor shall install all in-line devices such as temperature wells, pressure
taps, duct smoke detectors, air flow stations, etc.

a. Low Differential Air Pressure Applications (Under 5” w.c.) Differential pressure
transmitters used for flow measurement shall be sized to the flow sensing device
and shall be supplied with Tee fittings and shut-off valves in the high and low
sensing pick-up lines to allow the balancing contractor and COMMISSIONER
permanent easy-to-use connection. Provide a minimum of a NEMA 1 housing for
the transmitter. Locate transmitters in accessible local control panels wherever
possible. Except on VAV box applications.
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b. Medium Differential Air Pressure Applications (5 to 21” w.c.) Mount stand-
alone pressure transmitters in a bypass valve assembly panel. The panel shall be
constructed to NEMA 1 standards. The transmitter shall be installed in the panel
with hi and low connections piped and valved. Air bleed units, bypass valves and
compression fittings shall be provided.

C. Medium to High Differential Water Pressure Applications (Over 21” w.c.): Mount
stand-alone pressure transmitters in a bypass valve assembly panel. The panel
shall be constructed to NEMA 1 standards. The transmitter shall be installed in the
panel with hi and low connections piped and valved. Air bleed units, bypass
valves and compression fittings shall be provided.

d. Building Differential Air Pressure Applications (-1” to +1” w.c.): Mount pressure
transmitter in the local control panel. Transmitter’s exterior sensing tip shall be
installed with a shielded static air probe to reduce pressure fluctuations caused by
wind. The interior tip shall be inconspicuous and located within a central corridor
shown on the drawings.

e. Air Flow Measuring Stations: Where the stations are installed in insulated ducts,
the airflow passage of the station shall be the same size as the inside airflow
dimension of the duct. Station flanges shall be two inch to three inch to facilitate
matching connecting ductwork. Stations shall be instalied in strict accordance
with the manufacturer’s published requirements, and with ASME Guidelines

affecting non-standard approach conditions.

f. Water Flow Monitoring Stations: Water Flow Monitoring Stations shall be
installed in strict accordance with the manufacturer’s published requirements, and
with ASME Guidelines affecting non-standard approach conditions.

g. Outside Air Humidity Sensors: Outside air relative humidity sensors shall be
installed with a rain proof, perforated cover. The transmitter shall be installed in a
NEMA IV enclosure with sealtite fittings and stainless steel bushings.

h. Outside Air Sensors: Outside air sensors shall be mounted on the North wall to
minimize solar radiant heat impact or located in a continuous intake flow adequate
to monitor outside air temperatures accurately. Sensors exposed to solar radiation
must be installed with solar shields. Sensors exposed to wind velocity pressures
shall be shielded by a perforated plate surrounding the sensor element.

i. Duct Temperature Sensors: Duct mount sensors shall mount in an electrical box
through a hole in the duct and be positioned so as to be easily accessible for repair
or replacement. The sensors shall be insertion type and constructed as a complete
assembly including lock nut and mounting plate. For ductwork greater in any
dimension that 48 inches and/or air temperature stratification exists such as a
mixed air plenum, utilize an averaging sensor with multiple sensing points. The
sensor shall be mounted to suitable supports using factory approved element
holders. For large plenum applications such as mixed air temperature
measurements, utilize a string of sensors mounted across the plenum to account for
stratification and/or air turbulence. The averaging string shall have a minimum of
4 sensing points per 12 foot long segment.

] Space Temperature Sensors: Shall be mounted at 60” above the finished floor.
Temperature sensors installed in public areas shall be provided with lockable
covers to prevent tampering.

k. Low Temperature Limit Switches: Mount element horizontally across duct in a
serpentine pattern insuring each square foot of coil is protected by 1 foot of sensor.
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For large duct areas where the sensing element does not provide full coverage of
the air stream, provide additional switches as required to provide full protection of
the air stream.

1. Differential Pressure Status Switches: Provide complete installation kit including;
static pressure tops, tubing, fittings and air filters. Provide appropriate scale range
and differential adjustment for intended service.

m. Valve Limit Switches: Mount limit switch on valve yolk as recommended by
switch manufacturer. Provide valve limit switches that will indicate both 100%
Open and 100% Closed Positions.

E.  Output Devices

1. All output devices shall be installed per the manufacturer’s recommendation. The
mechanical contractor shall install all in-line devices such as control valves, dampers, etc.
2. Actuators: All control actuators shall be sized capable of closing against the maximum

system shut-off pressure. The actuator shall modulate in a smooth fashion through the
entire stroke.

3. Control Dampers: Shall be opposed blade for modulating control of air flows. Parallel
blade dampers shall be installed for two position applications.

4, Control Valves: Shall be sized for proper flow control with equal percentage valve plugs.
The maximum pressure drop for water applications shall be 5 PSI. The maximum
pressure drop for steam applications shall be 7 PSI.

5. Electronic Signal Isolation Transducers: Whenever an analog output signal from the
Building Management System is to be connected to an external control system as an input
(such as a chiller control panel), or is to receive as an input a signal from a remote
system, provide a signal isolation transducer. Signal isolation transducer shall provide
ground plane isolation between systems. Signals shall provide optical isolation between
systems.

3.2 INSTRUCTION

A.  General
1. The controls contractor shall provide the following Instruction services.
a. Operator Instruction (provide 40 hours): Operator Instruction shall include the
detailed review of the control installation drawings, points list, and equipment list.

The instructor shall then walk through the building identifying the location of the

control devices installed. For each type of systems, the instructor shall

demonstrate how the system accomplishes the sequence of operation.

1)  From the workstation, the operator shall demonstrate the software features
of the system. As a minimum, the operator demonstrate and explain logging
on, setting passwords, setting up a schedule, trend, point history, alarm, and
archiving the database.

2)  One day (8 hours) of the 40 hours will be devoted to on-site orientation by a
field engineer who is fully knowledgeable of the specific installation details
of the project. This orientation shall, at a minimum, consist of a review of
the project as-built drawings, the control system software layout and naming
conventions, and a walk through of the facility to identify panel and device
locations.
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2. Factory Instruction for two COMMISSIONER representatives in a factory Instruction
lab. This Instruction shall be performed by a factory-certified professional instructor and,
at a minimum, shall consist of:

a. Two days (16 hours) Instruction covering basic system operation.
b. One day (8 hours) Instruction covering system reporting and alarm management.
B One day (8hours) Instruction of scheduling and point trending

3. The COMMISSIONER representatives shall be issued Continuing Education Credits

(C.E.U.s) for the factory Instruction.

35 COMMISSIONING & TESTING

A.  General
L Commissioning the Building Management System is a mandatory documented
performance requirement of the selected BMS Contractor for all control systems detailed
in this Specification and sequence of operations. Commissioning shall include
verification of proper installation practices by the BMS Contractor and subcontractors
under the BMS Contractor, point verification and calibration, system/sequence of
operation verification with respect to specified operation, and network/workstation
verification. Documentation shall be presented upon completlon of each commissioning

step and final completion to ensure proper operation of the Building Management
System.
2. Refer to commissioning and testing documentation required for this project for each site.
B.  Testing Requirements
L Intent: Demonstrate to satisfaction of authorized representative that BMS is performing
in accordance with specification requirements.
2, Logs of Tests: Complete logs of tests retained by Contractor for inspection and review of

authorized representative at any time after testing started. Upon final completion of
system tests log records submitted.

3. Witness of Tests: At time directed by authorized representative complete functional,
operational test shall be performed by contractor. Test witnessed by personnel directed
by authorized representative. Tests continue until functions of points, of alarms and
command functions are proven to satisfaction of authorized representative.

4. Performance of Field Tests: Complete tests required at different and distinct times for
various phases of construction as designated by authorized representative.

@)

Testing Procedure

1. Upon completion of the installation, the BMS Contractor shall start-up the system and
perform all necessary testing and run diagnostic tests to ensure proper operation. The
BMS Contractor shall be responsible for generating all software and entering all database
information necessary to perform existing control sequences.

D.  Testing Documentation
L. Prior to acceptance testing, BMS Contractor shall create, on an individual system basis,
trend logs of input and output points, or have an automatic Point History feature for
documentation purposes.
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E.  Field Points Testing

1. This step shall verify that all of the installed points receive or transmit the correct
information prior to loading/activating the system software.

2 ON/OFF commands from the workstation shall be performed in order to verify each
binary output point.

3. All binary input points are to be tested by observing a change of state upon command at
PC workstation or locally in the field.

4, All analog output points shall be tested using a command from the PC workstation to
modulate the output device from minimum calibrated signal to maximum calibrated
output.

Tl All analog input points are to be tested by comparing the reading obtained through the
workstations to the value of an independent testing meter

6. All two-way communication interfaces (Modbus, etc) tested and monitored values and
commanded verified at the BMS workstation and in the field.

F. Verify that activation of site related alarms specifically identifies and notifies the
COMMISSIONER remote monitoring sites and selected personnel.

G.  Verify that new graphics are complete and contain dynamic (real-time) information that can be
viewed at all PC workstation locations.

H. Non-compliant Items

1. The Contractor shall remove and replace, at its expense, all items that are not in
compliance with the Specification requirements.

END OF SECTION 230900
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SECTION 260500 - COMMON WORK RESULTS FOR ELECTRICAL
PART 1 - GENERAL
1.1 RELATED DOCUMENTS
A.  The following documents apply to all required work for the project: (1) the Contract Drawings,

(2) the Specifications, (3) the General Conditions, (4) the Addendum, and (5) the Contract [City
of New York Standard Construction Contract].

1.2 SUMMARY
A.  This Section covers and applies to all work specified in Division 26.
B. Work Included: Materials, equipment. fabrication, installation and tests for fully operational and

safe systems, including all necessary materials, appurtenances and features whether specified or
shown on drawings or not, in conformity with applicable codes and the City of New York, for the
following:

1. Electrical work specified in all sections within Division 26 of these specifications and
shown on plans, including, but not limited to:
a. Lighting and power distribution facilities, motor control centers, branch circuit

wiring, connections to outlets, and wiring devices.

b. Lighting fixtures and lamps.
Motor and other power-consuming equipment connections from motor control
centers or distribution apparatus to equipment.

d. Control, alarm and interlock wiring for mechanical equipment, where indicated.

e. Electrical grounding system.

f. Cutting and patching for the Electrical Work.

Q. Adjustment and testing of the Electrical Work.

h. Examine the drawings and specifications of other Divisions and the City of New
York, Standard General Conditions to provide electrical service for all equipment,
devices and controls noted therein, unless work specifically is not included.

I Lighting control system.

1.3 JOB CONDITIONS
A.  Examine all drawings and specifications in a manner to be fully cognizant of all work required

under this Division and those contained within the DDC Standard General Conditions.

B. Adjoining work of other Divisions shall be examined for interferences and conditions affecting
this Division.
©, Examine site related work and surfaces before starting work of any Section.

I Report to the City of New York, in writing, conditions which will prevent proper provision
of this work.
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Beginning work of any Section without reporting unsuitable conditions to the City of New
York constitutes acceptance of conditions by Contractor.

Perform any required removal, repair or replacement of this work caused by unsuitable
conditions at no additional cost.

D.  Connections to existing work:

I.

Verification of existing: Before submitting bid, become thoroughly familiar with actual
existing conditions and systems at the building, and of the existing installations to which
connections must be made, including any necessary alterations, and existing building
engineering practices and requirements. The intent of the work is shown on the drawings
and described herein, and no consideration will be granted by reason of lack of familiarity
on the part of the contractor with actual physical conditions, requirements, and practices at
the site.

Install new work and connect to existing work with minimum interference to existing
facilities.

Temporary shutdowns of existing services: At times not to interfere with normal operation
of existing facilities and only with written approval of the City of New York, at no
additional charges.

Maintain continuous operation of existing facilities as required with necessary temporary
connections between new and existing work. Do not interrupt alarm and emergency
systems.

Connect new work to existing work in neat and acceptable manner. Restore existing
disturbed work to original condition including maintenance of wiring continuity as
required.

E. Removal and Relocation of Existing Work:

Disconnect, remove or relocate electrical material, equipment and other work noted and
required by removal or changes in existing construction.

2 Provide new material and equipment required for relocated equipment.
3. Disconnect load and supply end of conductors feeding existing equipment.
4. Remove conductors from existing raceways to be rewired.
5 Dispose of removed raceways and wire.
6. Dispose of removed electrical equipment as directed.
F.  If asbestos insulation is found when working in existing areas, immediately stop work and notify

the City of New York. Do not restart work until advised in writing by the City of New York that
it is safe to do so following abatement, encapsulation, etc.

1.4 DEFINITIONS
A. "Wiring": Raceway, fittings, wire. boxes and related items.
B. "Concealed": Embedded in masonry or other construction, installed in furred spaces, within

double partitions or hung ceilings, in trenches. in crawl spaces or in enclosures.

C.  "Exposed": Not installed underground or "concealed" as defined above.

D.  "Indicated” "Shown" or "Noted": As indicated, shown or noted on drawings or specifications.
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"Motor Controllers":  Manual or magnetic starters (with or without switches), individual
pushbuttons, or hand-off-automatic (HOA) switches controlling the operation of motors.

"Control Devices": Automatic sensing and switching devices such as thermostats, pressure, float,
electro-pneumatic switches and electrodes controlling operation of equipment.

ELECTRICAL SYSTEM CHARACTERISTICS

Service: 480/277 volts, 3 phase, 4 wire with grounded neutral.

High intensity discharge and fluorescent lighting: 277 volts.

Motors 2 horsepower and above: 480 volts, 3 phase.

Fractional horsepower motors less than 2 horsepower: 120 volts single phase.

MOUNTING HEIGHTS

Mounting heights of devices and equipment shown on the drawings shall govern, but in the
absence of such indications. the following centerline heights ahove the finished floor shall he

maintained.

1. Motor controllers 5 feet-0 inches.
% Wall lighting switch 4 feet — 0 inches.
SUBMITTALS

Submit shop drawings, product data, samples and certificates of compliance required by contract
documents.

As per the City of New York, Standard General Conditions.
Submit no later than 30 days after signing of Contract:

Complete schedule of submittals for equipment and layout shop drawings.
Submittals schedule shall be in such sequence as to cause no delay in work or in work of
any other division.

Corrections or comments made on the shop drawings during review do not relieve the Contractor
from compliance with requirements of the drawings and specifications. Shop drawing checking
by the Engineer is only for review of general conformance with the design concept of the project
and general compliance with the information given in the contract documents. The Contractor is
responsible for:

Confirming and correlating all quantities and dimensions.
Fabrication processes and techniques of construction.
Work with all other trades.
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4. Work in a safe and satisfactory manner.
5: Equipment that can be installed in the available space with all code clearances, prior to
ordering any equipment.

D.  Quantity of Submittals Required:

I. Layout Shop Drawings:
a. Submit one reproducible transparency and one print.
b. Upon review, transparency will be annotated and returned. Print will be retained
by Engineer.
c: Copies of this transparency will serve as record copies for the City of New York
and Engineer.
d. Additional prints will not be reviewed nor returned.
2. Product data (brochures):
a. Submit six copies of product data.
b. Five copies will be returned.
c. If comments are required, comment sheet(s) will be returned with each copy.
d. One copy will be retained by the Engineer.
3. Samples:
a. Submit as directed by the City of New York and as required in each specification

section.

E. Submittal Format:

1. Number each submittal in consecutive order.
i Submit minimum one binder for each specific section. Different specification sections
shall not be combined within same binder.
3. In each submittal include complete index with the following information:
a. Project title and number.

b. Submittal number.
c. Referenced specification DIVISION, Section, Title, paragraph and page number
or drawing reference as applicable and flap each applicable item.
d. Date of submission.
e. Referenced addendum or change order number as applicable.
f. Names of Contractor, supplier and manufacturer.
g. Description of item.
h. Stamp with Contractor's initials or signed certifying:
1) Review of submittal.
2) Verification of products, field measurements and field construction criteria.
3) Coordination of shop drawing and/or information in submittal with
requirements of work of this Division and other divisions of Contract
Documents.
4. Nomenclature, legend. symbols and abbreviations on submitted material shall be same as
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used in contract documents.

Resubmission Requirements:

Make any corrections or change in submittals required. Resubmit only items required for
resubmittal for review until no exceptions are taken or a resubmission is not required.

Shop Drawings and Product Data:

a. Revise initial drawings or data. and resubmit as specified for initial submittal.
b. Indicate any changes which have been made other than those requested.
s Provide written response of all previous comments with the resubmittals.

Samples: Submit new samples as required for initial submittal.

Clearly identify resubmittal by original submittal date, number and revision number and-
indicate all changes from previous submittal.

COORDINATION
Coordinate arrangement, mounting, and support of electrical equipment:

i fo allow maximum possible headroom uniess specific mounting heights that reduce
headroom are indicated.

2. To provide for ease of disconnecting the equipment with minimum interference to other

installations.

To allow right of way for piping and conduit installed at required slope.

4. So that connecting raceways, cables, and wireways will be clear of obstructions and of the
working and access space of other equipment.

(98]

Coordinate installation of required supporting devices.

Coordinate sleeve selection and application with selection and application of firestopping
specified in Division 07 Section "Firestopping.”

PART 2 - PRODUCTS

2.1

A.

B.

€.

SLEEVES FOR RACEWAYS AND CABLES

Steel Pipe Sleeves: ASTM A 53/A 53M., Type E. Grade B, Schedule 40, galvanized steel, plain
ends.

Cast-Iron Pipe Sleeves: Cast or fabricated "wall pipe." equivalent to ductile-iron pressure pipe,
with plain ends and integral waterstop. unless otherwise indicated.

Sleeves for Rectangular Openings: Galvanized sheet steel.

1. Minimum Metal Thickness:
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a. For sleeve cross-section rectangle perimeter less than 50 inches and no side more
than 16 inches, thickness shall be 0.052 inch.
b. For sleeve cross-section rectangle perimeter equal to, or more than, 50 inches and 1

or more sides equal to, or more than, 16 inches, thickness shall be 0.138 inch.

SLEEVE SEALS

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, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the
following:

a. Advance Products & Systems, Inc.
b. Calpico, Inc.

¢. Metraflex Co.

d. Pipeline Seal and Insulator, Inc.

€. Or approved equal.

2. Sealing Elements: EPDM interlocking links shaped to fit surface of cable or conduit.
Include type and number required for material and size of raceway or cable.

PART 3 - EXECUTION

3.1

A.

COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION
Comply with NECA 1.

Measure indicated mounting heights to bottom of unit for suspended items and to center of unit
for wall-mounting items.

Headroom Maintenance: If mounting heights or other location criteria are not indicated, arrange
and install components and equipment to provide maximum possible headroom consistent with
these requirements.

Equipment: Install to facilitate service, maintenance, and repair or replacement of components of
both electrical equipment and other nearby installations. Connect in such a way as to facilitate
future disconnecting with minimum interference with other items in the vicinity.

Right of Way: Give to piping systems installed at a required slope.

Layout and installation of electrical work shall be coordinated with the overall construction
schedule and work schedules of various trades, to prevent delay in completion of the Project.

1. Complete drawings and specifications for the entire project will be available at the Project
site.
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2 It shall be obligatory to thoroughly check these drawings before organizing the electrical
work schedule, or installing material and equipment.

Dimensions and information regarding accurate locations of equipment, and structural limitations
and finish shall be coordinated and verified with other Division of Work. Be prepared to
promptly furnish dimensions and information regarding electrical Work to other trades and
cooperate with them to secure harmony and the best progress of the Project.

The drawings do not show off-sets, bends, and special fittings, or junction or pull boxes necessary
to meet job conditions. These items shall be provided as required at no additional cost.

Accessibility and Clearance:

1. Electrical equipment, outlets, junction and pull boxes shall be installed in accessible
locations, avoiding obstructions, preserving headroom, and keeping openings and
passageways clear.

2. Minor adjustments in the locations of equipment shall be made where necessary, providing
such adjustments do not adversely affect functioning of the equipment.

Scaffolds and staging for installation of electrical work shall be provided under the work of this

Division.

SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS

Electrical penetrations occur when raceways, cables, wireways, cable trays, or busways penetrate
concrete slabs, concrete or masonry walls, or fire-rated floor and wall assemblies.

Concrete Slabs and Walls: Install sleeves for penetrations unless core-drilled holes or formed
openings are used.

Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.

Fire-Rated Assemblies: Install sleeves for penetrations of fire-rated floor and wall assemblies
unless openings compatible with firestop system used.

Cut sleeves to length for mounting flush with both surfaces of walls.
Extend sleeves installed in floors 2 inches above finished floor level.

Size pipe sleeves to provide 1/4-inch annular clear space between sleeve and raceway or cable,
unless indicated otherwise.

Seal space outside of sleeves with grout for penetrations of concrete and masonry

I Promptly pack grout solidly between sleeve and wall so no voids remain. Tool exposed
surfaces smooth: protect grout while curing.

Interior Penetrations of Non-Fire-Rated Walls and Floors: Seal annular space between sleeve and
raceway or cable, using joint sealant appropriate for size, depth, and location of joint. Comply
with requirements.
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Fire-Rated-Assembly Penetrations: Maintain indicated fire rating of walls, partitions, ceilings,
and floors at raceway and cable penetrations. Install sleeves and seal raceway and cable
penetration sleeves with firestop materials. Comply with requirements.

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 steel 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.

SLEEVE-SEAL INSTALLATION

Install to seal exterior wall penetrations.

Use 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.

FIRESTOPPING

Apply firestopping to penetrations of fire-rated floor and wall assemblies for electrical
installations to restore original fire-resistance rating of assembly. Firestopping materials and
installation requirements are specified in Division 07 Section "Firestopping.”

WEATHERPROOF EQUIPMENT

Electrical devices or equipment located in damp, semi-exposed areas shall be weather-resistant.
Enclosure shall comply with NEMA Type 3R requirements.

Surface mounted outlet boxes shall be cast metal with threaded hubs. Pull or junction boxes shall
be cast metal with bolted and gasketed covers.

Outlet box covers shall be of a suitable weatherproof type with gaskets, packing glands,
weatherproof doors, or other required means to prevent entry of moisture.

END OF SECTION 260500
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SECTION 260519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.5

RELATED DOCUMENTS

The following documents apply to all required work for the project: (1) the Contract Drawings,
(2) the Specifications, (3) the General Conditions, (4) the Addendum, and (5) the Contract [City

of New York Standard Construction Contract].

SUMMARY

This Section includes the following:

1. Building wires and cables rated 600 V and less.
iy Connectors, splices, and terminations rated 600 V and less.
3; Sleeves and sleeve seals for cables.

Related Sections include the following:

1. Division 26 Section "Hangers and Supports for Electrical Systems."
2. Division 26 Section "Identification for Electrical Systems."

3. Division 07 Section "Penetration Firestopping."

DEFINITIONS

EPDM: Ethylene-propylene-diene terpolymer rubber.

NBR: Acrylonitrile-butadiene rubber.

SUBMITTALS
Product Data: For each type of product indicated.
Qualification Data: For testing agency.

Field quality-control test reports.

QUALITY ASSURANCE

Testing Agency Qualifications: An independent agency, with the experience and capability to
conduct the testing indicated, that is a member company of the InterNational Electrical Testing
Association or is a nationally recognized testing laboratory (NRTL) as defined by OSHA in

29 CFR 1910.7, and that is acceptable to authorities having jurisdiction.

LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES
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1. Testing Agency's Field Supervisor: Currently certified by the InterNational Electrical
Testing Association or the National Institute for Certification in Engineering
Technologies to supervise on-site testing specified in Part 3.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

Comply with NFPA 70.

PART 2 - PRODUCTS

2,1

A.

CONDUCTORS AND CABLES

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

1. American Insulated Wire Corp.; a Leviton Company.
2. Carol.

3. General Cable Corporation.

4. Pirelli Group.

5. Okonite Company, The.

6. Rome Wire Company.

7. Southwire Wire and Cable Company.

8. Southwest Wire and Cable.

9. Or approved equal.

Product Approval: The contractor shall submit for prior NYCDDC approval, the following
information for all wire and cable types intended for use on the project:

1. Manufacturer with plant location.
2 Minimum insulation resistance at standard test temperature.
3. Days required for delivery to work site after order placement.

Wire Reels: All cable and wire shall be delivered to the work site on original sealed factory
reels.

The design is based on annealed copper only conductors with a 98% conductivity. Aluminum
wire and cable will not be permitted.

Light and Power Conductor Insulation: Color coded, flame retardant, moisture and heat
resistant. Thermoplastic type THW or THWN, rated for 600 volts at 75 deg C and rated for use
in dry and/or wet locations.
1. Color Coded Insulation:

a. 120/208 volt

1) Black
2) Red
3 Blue
4)  White
5) Green

b. 277/480 volt:
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1) Brown

2) Orange
3) Yellow
4) Gray

5)  Green with stripe

Light Fixture Conductor Installation: Color coded type AWM, rated at 105 deg C.

CONNECTORS AND SPLICES

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

1. AFC Cable Systems, Inc.

Z, Hubbell Power Systems, Inc.

3. 0O-Z/Gedney; EGS Electrical Group LLC.

4, 3M; Electrical Products Division.

5. Tyco Electronics Corp.

6. Or approved equal.

nPi‘.i"ﬁ.?’iﬁ.ﬁﬂ‘ P;’;{‘?‘a‘}.‘;:’:--ﬁ".}‘.;'é{'.".?:'d% connectors and splices of size. ampacity ratine. material tvoe

Ulo ally opriIves SALC, GUPAUIVY FAUng, MaCrial, 1w,
i ¥ e B Y *d -7 4 o K 7

and class for application and service indicated.

Wire termination Lugs:

1. All mechanical lugs shall be copper only. Use of AL/CU rated lugs shall not be
permitted.

2. Lugs used with No. 6 AWG and larger wire shall be cast copper or forged copper
pressure rate type.

3. Lugs used with 1/0 and larger cable shall be secured with two (2) bolts.

4. All lugs shall be of the proper size to accept its wire or cable size.

5 The electrical contractor shall coordinate with all sub-contractors to furnish and install
wire or cable required wiring termination of types and sizing as necessary at the device.

6. Size lugs to accept use of oversized wire and cable necessary for voltage drop.

SLEEVES FOR CABLES

Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain
ends.

Cast-Iron Pipe Sleeves: Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe,
with plain ends and integral waterstop, unless otherwise indicated.

Sleeves for Rectangular Openings: Galvanized sheet steel with minimum 0.052- or 0.138-inch
thickness as indicated and of length to suit application.

Coordinate sleeve selection and application with selection and application of firestopping
specified in Division 07 Section "Firestopping."
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B.
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SLEEVE SEALS

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

1. Timken

2. SKF

3. Applied Industrial Technologies.
4. Or approved equal.

Description: Modular sealing device, designed for field assembly, to fill annular space between
sleeve and cable.

1: Sealing Elements: EPDM interlocking links shaped to fit surface of cable or conduit.
Include type and number required for material and size of raceway or cable.

PART 3 - EXECUTION

31

32

33

A.

B.

C.

A.

A.

CONDUCTOR MATERIAL APPLICATIONS

Light and Power Branch Circuits: Copper. Solid for No. 10 AWG and smaller; stranded for
No. 8 AWG and larger.

Light Fixture: Copper solid No. 14 AWG.

Minimum size No. 12 AWG up to 100 feet at 120V; lengths exceeding 100 feet, use No. 10.
For 277V, over 220 feet, use No. 10 minimum.

CONDUCTOR INSULATION APPLICATIONS AND WIRING METHODS

Exposed Light and Power Branch Circuits, Including in Crawlspaces: Type THW-THWN,
single conductors in raceway.

Concealed Branch Circuits in Ceilings, Walls, and Partitions: Type THW-THWN, single
conductors in raceway.

Internal Light Fixtures: Type AWM, single conductor.
Class 1 Control Circuits: Type THW-THWN, in raceway.

Class 2 Control Circuits: Type THW-THWN, in raceway.

INSTALLATION OF CONDUCTORS AND CABLES

Conceal raceway and wire in finished walls, ceilings, and floors, unless otherwise indicated,
prior to patching
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B.  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.

C.  Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will
not damage cables or raceway.

D.  Install exposed cables parallel and perpendicular to surfaces of exposed structural members, and
follow surface contours where possible.

E. Support cables according to Division 26 Section "Hangers and Supports for Electrical Systems."

F. Identify and color-code conductors and cables according to Division 26 Section "Identification
for Electrical Systems."

G.  Not more than three lighting or convenience outlet circuits in one conduit unless otherwise
indicated.

H.  No common neutrals shall be used, except for lighting branch circuits. Terminate each neutral
separately on the panelboard neutral bus.

o

Pull no thermoplastic wires at temperatures lower than 32°F,
I. Unless specifically indicated, separate raceways for conductors of 120/208 and 277/480 volt
systems, except 480 volt motor branch circuit wiring and related 120 volt control wiring.
Separate raceways for emergency system conductors.
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 and UL 486B.

B.  Terminations, splices and taps:

1. Make splices and taps that are compatible with conductor material and that possess
equivalent or better mechanical strength and insulation rating than unspliced conductor.

2. Copper conductors No. 10 and smaller: Compression type or twist-on spring loaded
connectors and clear nylon insulated covering.

3. Copper conductors No. 8 and larger: Mechanical bolted pressure or hydraulic
compression type using manufacturers recommended tooling.

4. Cable lugs and connectors: Compression type of same metal as conductor to match
cables with marking indicating size and type.

5. For copper lug connection to bus bars provide anti-seize compound.

C. Wiring at Qutlets: Install conductor at each outlet, with at least 12 inches of slack.
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SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS

Coordinate sleeve selection and application with selection and application of firestopping
specified in Division 07 Section "Firestopping.”

Concrete Slabs and Walls: Install sleeves for penetrations unless core-drilled holes or formed
openings are used. Install sleeves during erection of slabs and walls.

Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.
Rectangular Sleeve Minimum Metal Thickness:

1. For sleeve rectangle perimeter less than 50 inches and no side greater than 16 inches,
thickness shall be 0.052 inch.

Fire-Rated Assemblies: Install sleeves for penetrations of fire-rated floor and wall assemblies
unless openings compatible with firestop system used are fabricated during construction of floor
or wall.

Cut sleeves to length for mounting flush with both wall surfaces.
Extend sleeves installed in floors 2 inches above finished floor level.

Size pipe sleeves to provide 1/4-inch annular clear space between sleeve and cable unless sleeve
seal is to be installed.

Seal space outside of sleeves with grout for penetrations of concrete and masonry and with
approved joint compound for gypsum board assemblies.

Interior Penetrations of Non-Fire-Rated Walls and Floors: Seal annular space between sleeve
and cable, using joint sealant appropriate for size, depth, and location of joint according to
Division 07 Section "Firestopping."

Fire-Rated-Assembly Penetrations: Maintain indicated fire rating of walls, partitions, ceilings,
and floors at cable penetrations. Install sleeves and seal with firestop materials according to
Division 07 Section "Firestopping."

Roof-Penetration Sleeves: Seal penetration of individual cables with flexible boot-type flashing
units applied in coordination with roofing work. Obtain written approval from roofing
contractor for actual materials being used and methods of installation.

Aboveground Exterior-Wall Penetrations: Seal penetrations using sleeves and mechanical
sleeve seals. Size sleeves to allow for 1-inch annular clear space between pipe and sleeve for
installing mechanical sleeve seals.

SLEEVE-SEAL INSTALLATION

Install to seal underground exterior-wall penetrations.
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B.  Use type and number of sealing elements recommended by manufacturer for cable material and
size. Position cable in center of sleeve. Assemble mechanical sleeve seals and install in annular

space between cable and sleeve. Tighten bolts against pressure plates that cause sealing
elements to expand and make watertight seal.

3.7 FIRESTOPPING

A.  Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore
original fire-resistance rating of assembly according to Division 07 Section "Firestopping."

3.8 FIELD QUALITY CONTROL

A.  Testing Agency: Engage a qualified testing agency to perform tests and inspections and prepare
test reports.

B.  Perform tests and inspections and prepare test reports.

C.  Tests and Inspections:

1. After installing conductors and cables and before electrical circuitry has been energized,
test feeder and branch circuit conductars for comnliance with requirements
2. Perform each visual and mechanical inspection and electrical test stated in NETA

Acceptance Testing Specification. Certify compliance with test parameters.

3. Infrared Scanning: After Substantial Completion, but not more than 60 days after Final
Acceptance, perform an infrared scan of each splice in cables and conductors No. 3 AWG
and larger. Perform scans when the facility is operational and at highest peak of
electrical load as possible. Remove box and equipment covers so splices are accessible
to portable scanner.

a. Follow-up Infrared Scanning: Perform an additional follow-up infrared scan of
each splice 11 months after date of Substantial Completion.

b. Instrument: Use an infrared scanning device designed to measure temperature or
to detect significant deviations from normal values. Provide calibration record for
device.

C. Record of Infrared Scanning: Prepare a certified report that identifies splices

checked and that describes scanning results. Include notation of deficiencies
detected, remedial action taken, and observations after remedial action.

D.  Test Reports: Prepare a written report to record the following:

1. Test procedures used.
; Test results that comply with requirements.
3. Test results that do not comply with requirements and corrective action taken to achieve

compliance with requirements.
E.  Remove and replace malfunctioning units and retest as specified above.

END OF SECTION 260519
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A.

1.6

A.

1.7

A.
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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.

Comply with NEMA FU 1 for cartridge fuses.
Comply with NFPA 70.

Comply with UL 248-11 for plug fuses.

PROJECT CONDITIONS

Where ambient temperature to which fuses are directly exposed is less than 40 deg F or more
than 100 deg F, apply manufacturer's ambient temperature adjustment factors to fuse ratings.
COORDINATION

Coordinate fuse ratings with utilization equipment nameplate limitations of maximum fuse size
and with system short-circuit current levels.

EXTRA MATERIALS

Furnish extra materials that match products installed and that are packaged with protective
covering for storage and identified with labels describing contents.

1. Fuses: Equal to 10 percent of quantity installed for each size and type, but no fewer than
two of each size and type.

PART 2 - PRODUCTS

2.1

A.

2.2

A.

FUSES

MANUFACTURERS

Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

1. Cooper Bussmann, Inc.
2. Edison Fuse, Inc.

3. Shawmut, Inc.

4, Littelfuse, Inc.

5. Or approved equal.
CARTRIDGE FUSES

Characteristics: NEMA FU |, nonrenewable cartridge fuses with voltage ratings consistent
with circuit voltages.
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PART 3 - EXECUTION

3.1

A.

32

33

FUSES

EXAMINATION

Examine fuses before installation. Reject fuses that are moisture damaged or physically
damaged.

Examine holders to receive fuses for compliance with installation tolerances and other
conditions affecting performance, such as rejection features.

Examine utilization equipment nameplates and installation instructions. Install fuses of sizes
and with characteristics appropriate for each piece of equipment.

Evaluate ambient temperatures to determine if fuse rating adjustment factors must be applied to
fuse ratings.

Proceed with installation only after unsatisfactory conditions have been corrected.

FUSE APPLICATIONS
Cartridge Fuses:

1. Fuse selection has been based on characteristics published by Bussman. If fuses by other
manufacturer are supplied, coordinate the entire distribution system and submit for
evaluation.

2. All fuses shall be current limiting type, rated at 200,000 ampere IC.

Dual Element, Time Delay, Maximum Rating: 600 ampere at required voltage.

W

a. Equal to type FA or FB (UL Class RK5).
b. Equal to type FC or FD (UL Class RK1).

4, Time Delay Type, Over 600 Ampere: Equal to Type FE (UL Class L).

5. Fast Acting Type:
a. Equal to type FF or FG (UL Class RK1) up to 600 ampere.
b. Equal to type FH (UL Class L) over 600 ampere.

6. All Fuses: Same manufacturer.

7. For types see SCHEDULES at the end of this Section.
INSTALLATION

Install fuses in fusible devices. Arrange fuses so rating information is readable without
removing fuse.
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IDENTIFICATION

Install labels complying with requirements for identification specified in Division 26 Section
"Identification for Electrical Systems" and indicating fuse replacement information on inside
door of each fused switch and adjacent to each fuse block, socket, and holder.

SCHEDULES

Type FA

: Fusetron FRN, 250 volt, 15-600 amp, or approved equal.

Type FB: Fusetron FRS, 600 volt, 15-600 amp, or approved equal.

Type FC:
Type FD:
Type FE:
Type FF:
Type FG:

Type FH:

Low-Peak LPN, 250 volt, 15-600 amp, or approved equal.
Low-Peak LPS, 600 volt, 15-600 amp, or approved equal.
Hi-Cap KRP-C, 600 volt, 601-6000 amp, or approved equal.
Limitron KTN, 250 volt, 15-600 amp, or approved equal.
Limitron KTS, 600 volt, 15-600 amp, or approved equal.

Limitron KTU, 600 volt, 601-6000 amp, or approved equal.

END OF SECTION 262813

FUSES
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SECTION 262816 - ENCLOSED SWITCHES AND CIRCUIT BREAKERS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A.  The following documents apply to all required work for the project: (1) the Contract Drawings,

(2) the Specifications, (3) the General Conditions, (4) the Addendum, and (5) the Contract [City
of New York Standard Construction Contract].

1.2 SUMMARY

A. Section Includes:

i Fusible switches.
2. Nonfusible switches.
3. Toggle switches.
4, Enclosures.

B. Related Sections:
1. Division 26 "Low Voltage Electrical Cables."
2. Division 26 "Identification for Electrical Systems."”
3. Division 26 "Fuses."
4, Division 26 "Enclosed Controllers."

1.3 DEFINITIONS

A. NC: Normally closed.
B.  NO: Normally open.

C.  SPDT: Single pole, double throw.

1.4 PERFORMANCE REQUIREMENTS

A. Seismic Performance: Enclosed switches and circuit breakers shall withstand the effects of
earthquake motions determined according to ASCE/SEI 7.

1. The term "withstand" means "the unit will remain in place without separation of any parts

from the device when subjected to the seismic forces specified and the unit will be fully
operational after the seismic event."
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1.5 SUBMITTALS

A.  Product Data: For each type of enclosed switch, circuit breaker, accessory, and component
indicated. Include dimensioned elevations, sections, weights, and manufacturers' technical data
on features, performance, electrical characteristics, ratings, accessories, and finishes.

Enclosure types and details for types other than NEMA 250, Type 1.

Current and voltage ratings.

Short-circuit current ratings (interrupting and withstand, as appropriate).

Include evidence of NRTL listing for series rating of installed devices.

Detail features, characteristics, ratings, and factory settings of individual overcurrent
protective devices, accessories, and auxiliary components.

Include time-current coordination curves (average melt) for each type and rating of
overcurrent protective device; include selectable ranges for each type of overcurrent
protective device.

Sk D e

*

B. Shop Drawings: For enclosed switches and circuit breakers. Include plans, elevations, sections,
details, and attachments to other work.

1. Wiring Diagrams: For power, signal, and control wiring.
C.  Qualification Data: For qualified testing agency.

D. Seismic Qualification Certificates: For enclosed switches and circuit breakers, accessories, and
components, from manufacturer.

1. Basis for Certification: Indicate whether withstand certification is based on actual test of
assembled components or on calculation.

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate
and describe mounting and anchorage provisions.

3.  Detailed description of equipment anchorage devices on which the certification is based

and their installation requirements.

E.  Field quality-control reports.

1. Test procedures used.
Test results that comply with requirements.
3. Results of failed tests and corrective action taken to achieve test results that comply with
requirements.
F. Manufacturer's field service report.

1.6 QUALITY ASSURANCE
A.  Testing Agency Qualifications: Member company of NETA or an NRTL.

1. Testing Agency's Field Supervisor: Currently certified by NETA to supervise on-site
testing.
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B.  Source Limitations: Obtain enclosed switches and circuit breakers, overcurrent protective
devices, components, and accessories, within same product category, from single source from
single manufacturer.

C.  Product Selection for Restricted Space: Drawings indicate maximum dimensions for enclosed
switches and circuit breakers, including clearances between enclosures, and adjacent surfaces
and other items. Comply with indicated maximum dimensions.

D.  Electrical Components, Devices, and Accessories: Listed and labeled as defined in NEPA 70,
by a qualified testing agency, and marked for intended location and application.

E. Comply with NFPA 70.

1.7 PROJECT CONDITIONS

A.  Environmental Limitations: Rate equipment for continuous operation under the following
conditions unless otherwise indicated:

1. Ambient Temperature: Not less than minus 22 deg F and not exceeding 104 deg F.
2. Altitude: Not exceeding 6600 feet.

B.  Interruption of Existing Electric Service: Do not interrupt electric service in the occupied
facility unless permitted under the following conditions and then only after arranging to provide
temporary electric service according to requirements indicated:

1. Notify Commissioner no fewer than seven days in advance of proposed interruption of
electric service.

2 Indicate method of providing alternate electric service.

3. Do not proceed with interruption of electric service without the Commissioner’s written
approval.,

4. Comply with NFPA 70E.

1.8 COORDINATION
A.  Coordinate layout and installation of switches, circuit breakers, and components with equipment
served and adjacent surfaces. Maintain required workspace clearances and required clearances
for equipment access doors and panels.

1.9 EXTRA MATERIALS

A.  Furnish extra materials that match products installed and that are packaged with protective
covering for storage and identified with labels describing contents.

1. Fuses: Equal to 10 percent of quantity installed for each size and type, but no fewer than

three of each size and type.
2. Fuse Pullers: Two for each size and type.
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PART 2 - PRODUCTS

2.1 FUSIBLE SWITCHES

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

Eaton Electrical Inc.; Cutler-Hammer .
General Electric Company.

Siemens Energy & Automation, Inc.
Square D; a brand of Schneider Electric.
Or approved equal.

e i

B. Type HD, Heavy Duty, Single Throw, 240 and 600-V AC, 1200 A and Smaller: UL 98 and
NEMA KS 1 (indoor) and NEMA KS 3R (outdoor), horsepower rated, with clips or bolt pads to
accommodate indicated fuses, lockable handle with capability to accept three padlocks, and
interlocked with cover in closed position.

C. Accessories:

I Equipment Ground Kit: Internally mounted and labeled for copper and aluminum ground
conductors.

2. Neutral Kit: Internally mounted; insulated, capable of being grounded and bonded;
labeled for copper and aluminum neutral conductors.

3. Isolated Ground Kit: Internally mounted; insulated, capable of being grounded and

bonded; labeled for copper and aluminum neutral conductors.

Class R Fuse Kit: Provides rejection of other fuse types when Class R fuses are

specified.

Hookstick Handle: Allows use of a hookstick to operate the handle.

Lugs: Mechanical type, suitable for number, size, and conductor material.

Service-Rated Switches: Labeled for use as service equipment.

Accessory Control Power Voltage: Remote mounted and powered; 120-V AC.

e

W S

22 NONFUSIBLE SWITCHES

A.  Manufacturers: Subject to compliance with requirements, provide products by one of the

following:

1. Eaton Electrical Inc.; Cutler-Hammer.
2. General Electric Company.

3. Siemens Energy & Automation, Inc.

4. Square D; a brand of Schneider Electric.
5. Or approved equal.

B.  Type HD, Heavy Duty, Single Throw, 240 and 600-V AC, 1200 A and Smaller: UL 98 and
NEMA KS 1 (indoor), NEMA 3R (outdoor), horsepower rated, lockable handle with capability
to accept three padlocks, and interlocked with cover in closed position.

C. Accessories:
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1. Equipment Ground Kit: Internally mounted and labeled for copper and aluminum ground
conductors.

2; Neutral Kit: Internally mounted; insulated, capable of being grounded and bonded;
labeled for copper and aluminum neutral conductors.

3 Isolated Ground Kit: Internally mounted; insulated, capable of being grounded and
bonded; labeled for copper and aluminum neutral conductors.

4. Hookstick Handle: Allows use of a hookstick to operate the handle.

Lugs: Mechanical type, suitable for number, size, and conductor material.

6. Accessory Control Power Voltage: Remote mounted and powered; 120-V AC.

wh

23 TOGGLE SWITCHES

A.  Manufacturers: Subject to compliance with requirements, provide products by one of the

following:

1. Eaton Electrical Inc.; Cutler-Hammer.
2. General Electric Company..

3. Siemens Energy & Automation, Inc.

4. Square D; a brand of Schneider Electric.

B.  Non-fused, load break, horsepower rated, maximum rated.
1. Two-Pole: 20 ampere at 240 volt and 480 volt, GE TC 228 or equal.
2. Three-Pole: 30 ampere at 240 volt and 20 ampere at 600 volt, GE TC 2868 or equal.

24 ENCLOSURES

A.  All enclosed disconnect switches and circuit breakers shall have NEMA | general purpose
enclosures unless otherwise noted. Provide enclosures suitable for locations as indicated on the
drawings and as described below.

1. NEMA 1 surface or flush-mounted general purpose enclosures primarily intended for
indoor use.

2. NEMA 12 dust-tight enclosures intended for indoor use primarily to provide protection
against circulating dust, falling dirt and dripping non-corrosive liquids.

3. NEMA 3R raintight enclosures intended for outdoor use primarily to provide against rain,
sleet, and damage from external ice formation.
4. NEMA 4 watertight stainless steel intended for indoor or outdoor use primarily to

provide protection against windblown dust and rain, splashing rain, hose-directed water,
and damage from external ice formation.

5. NEMA 7, Class I, Group D hazardous location cast aluminum intended for indoor use in
locations classified as Class I, Group D as defined in the National Electrical Code.

6. NEMA 9, Class 1I, Groups E, F, and G hazardous location cast aluminum intended for
indoor use in locations classified as Class II, Groups E, F, and G as defined in the
National Electrical Code.

B. Al enclosed disconnect switches and circuit breakers shall have nameplates, front cover

mounted, that contain a permanent record of catalog number and maximum rating, provide
handle mechanisms that are padlockable in the OFF position.
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PART 3 - EXECUTION

3.1 EXAMINATION

A.  Examine elements and surfaces to receive enclosed switches and circuit breakers for compliance
with installation tolerances and other conditions affecting performance of the Work.

B.  Proceed with installation only after unsatisfactory conditions have been corrected.

32 INSTALLATION

A.  Install individual wall-mounted switches and circuit breakers with tops at uniform height unless
otherwise indicated.

B. Install fuses in fusible devices.

C. Comply with NECA 1.

33 IDENTIFICATION

A.  Comply with requirements in Division 26 Section "Identification for Electrical Systems."

1. Identify field-installed conductors, interconnecting wiring, and components; provide
warning signs.
2. Label each enclosure with engraved metal or laminated-plastic nameplate.

34 FIELD QUALITY CONTROL
A. Testing Agency: Engage a qualified testing agency to perform tests and inspections.
B.  Perform tests and inspections.
I Manufacturer's Field Service: Engage a factory-authorized service representative to
inspect, test, and adjust components, assemblies, and equipment installations, including

connections, and to assist in testing.

C.  Acceptance Testing Preparation:

1. Test insulation resistance for each enclosed switch and circuit breaker, component,
connecting supply, feeder, and control circuit.
2. Test continuity of each circuit.

D.  Tests and Inspections:

1. Perform each visual and mechanical inspection and electrical test stated in NETA
Acceptance Testing Specification. Certify compliance with test parameters.
2. Correct malfunctioning units on-site, where possible, and retest to demonstrate

compliance; otherwise, replace with new units and retest.
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3 Perform the following infrared scan tests and inspections and prepare reports:

a. Initial Infrared Scanning: After Substantial Completion, but not more than 60 days
after Final Acceptance, perform an infrared scan of each enclosed switch and
circuit breaker. Remove front panels so joints and connections are accessible to
portable scanner.

b. Follow-up Infrared Scanning: Perform an additional follow-up infrared scan of
each enclosed switch and circuit breaker 11 months after date of Substantial
Completion.

é. Instruments and Equipment: Use an infrared scanning device designed to measure

temperature or to detect significant deviations from normal values. Provide
calibration record for device.

4. Test and adjust controls, remote monitoring, and safeties. Replace damaged and
malfunctioning controls and equipment.

E.  Enclosed switches and circuit breakers will be considered defective if they do not pass tests and
inspections.

F.  Prepare test and inspection reports, including a certified report that identifies enclosed switches
and circuit breakers and that describes scanning results. Include notation of deficiencies

detectaed. remedial action taken. and obser

nGil, ailld

¥y : I
& SVIET FARTVIaaial actinmn
alicl fremedial action.

35 ADJUSTING

A.  Adjust moving parts and operable components to function smoothly, and lubricate as
recommended by manufacturer.

END OF SECTION 262816
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SECTION 262913 - ENCLOSED CONTROLLERS
PART 1 - GENERAL

1:1 RELATED DOCUMENTS

A.  The following documents apply to all required work for the project: (1) the Contract Drawings,
(2) the Specifications, (3) the General Conditions, (4) the Addendum, and (5) the Contract [City
of New York Standard Construction Contract].

1.2 SUMMARY

A.  This Section includes the following enclosed controllers rated 600 V and less
l. Full-voltage manual.
2 Full-voltage magnetic.

B.  Related Sections include the following:
1. Division 26 Section "Variable-Frequency Motor Controllers" for general-purpose, ac,
adjustable-frequency, pulse-width-modulated controllers for use on constant torque loads.
2, Division 26 Section "Enclosed Switches and Circuit Breakers."
. 8 Division 26 Section "Fuses."

1.3 DEFINITIONS

A.  CPT: Control power transformer.

B.  MCCB: Molded-case circuit breaker.
C.  MCP: Motor circuit protector.

D.  N.C.: Normally closed.

E.  N.O.: Normally open.

F. OCPD: Overcurrent protective device.

G. SCR: Silicon-controlled rectifier.

1.4 PERFORMANCE REQUIREMENTS

A.  Seismic Performance: Enclosed controllers shall withstand the effects of earthquake motions
determined according to ASCE/SEI 7.

1. The term "withstand" means "the unit will remain in place without separation of any parts

from the device when subjected to the seismic forces specified and the unit will be fully
operational after the seismic event."
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1.5 SUBMITTALS

A. Product Data: For each type of enclosed controller, include dimensions and manufacturer's
technical data on features, performance, electrical characteristics, ratings, and finishes.

B. Shop Drawings: For each enclosed controller, include dimensioned plans, elevations, sections,
and details, including required clearances and service space around controller enclosure.
1 Show tabulations of installed devices, equipment features, and ratings. Include the
following:

Each installed unit's type and details.

Factory installed devices.

Nameplate legends.

Short-circuit current rating of integrated unit.

Listed and labeled for integrated short-circuit current (withstand) rating of
overcurrent protective devices in combination controllers by an NRTL acceptable
to authorities having jurisdiction.

f. Features, characteristics, ratings, and factory settings of individual overcurrent
protective devices in combination controllers.

o apop

2 Wiring Diagrams: Power, signal, and control wiring.
C.  Qualification Data: For qualified testing agency.

D. Coordination Drawings: Floor plans, drawn to scale, showing dimensioned layout, required
working clearances, and required area above and around enclosed controllers where pipe and
ducts are prohibited. Show enclosed controller layout and relationships between electrical
components and adjacent structural and mechanical elements. Show support locations, type of
support, and weight on each support. Indicate field measurements.

E. Manufacturer Seismic Qualification Certification:  Submit certification that enclosed
controllers, accessories, and components will withstand seismic forces defined in Division 26
Section "Vibration and Seismic Controls for Electrical Systems" Include the following:

1. Basis for Certification: Indicate whether withstand certification is based on actual test of
assembled components or on calculation.
a. The term "withstand" means "the unit will remain in place without separation of
any parts from the device when subjected to the seismic forces specified and the
unit will be fully operational after the seismic event."

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate
and describe mounting and anchorage provisions.

3. Detailed description of equipment anchorage devices on which the certification is based
and their installation requirements.

F. Qualification Data: For manufacturer.

G.  Field quality-control test reports.
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H.  Operation and Maintenance Data: For enclosed controllers to include in emergency, operation,
and maintenance manuals. In addition to items specified in DDC General Conditions as
applicable, include the following:

1. Routine maintenance requirements for enclosed controllers and all installed components.
Manufacturer's written instructions for testing and adjusting circuit breaker and MCP trip
settings.

3. Manufacturer's written instructions for setting field-adjustable overload relays.

4. Manufacturer's written instructions for testing, adjusting, and reprogramming reduced-

voltage solid-state controllers.

L Load-Current and Overload-Relay Heater List: Compile after motors have been installed and
arrange to demonstrate that selection of heaters suits actual motor nameplate full-load currents.

g Load-Current and List of Settings of Adjustable Overload Relays: Compile after motors have

been installed and arrange to demonstrate that dip switch settings for motor running overload
protection suit actual motor to be protected.

1.6 QUALITY ASSURANCE

A. Manufacturer Qualifications: A qualified manufacturer. Maintain within proximity of Project
site, a service center capable of providing instruction, parts, and emergency maintenance and
repairs.

B.  Testing Agency Qualifications: An independent agency, with the experience and capability to
conduct the testing indicated, that is a member company of the InterNational Electrical Testing
Association, NETA, or is a nationally recognized testing laboratory (NRTL) as defined by
OSHA in 29 CFR 1910.7, and that is acceptable to authorities having jurisdiction.

1. Testing Agency's Field Supervisor: Person currently certified by the InterNational
Electrical Testing Association, NETA, or the National Institute for Certification in
Engineering Technologies to supervise on-site testing specified in Part 3.

C.  Source Limitations: Obtain enclosed controllers of a single type through one source from a
single manufacturer,

D.  Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

E. Comply with NFPA 70.

F.  Product Selection for Restricted Space: Drawings indicate maximum dimensions for enclosed
controllers, minimum clearances between enclosed controllers, and for adjacent surfaces and
other items. Comply with indicated maximum dimensions and clearances.

G.  IEEE Compliance: Fabricate and test enclosed controllers according to IEEE 344 to withstand

seismic forces defined in Division 26 Section "Vibration and Seismic Controls for Electrical
Systems."
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1.7 DELIVERY, STORAGE, AND HANDLING

A.  Store enclosed controllers indoors in clean, dry space with uniform temperature to prevent
condensation. Protect enclosed controllers from exposure to dirt, fumes, water, corrosive
substances, and physical damage.

B. If stored in areas subject to weather, cover enclosed controllers to protect them from weather,
dirt, dust, corrosive substances, and physical damage. Remove loose packing and flammable
materials from inside controllers; install temporary electric heating, with at least 250 W per
controller to prevent condensation.

1.8 PROJECT CONDITIONS

A.  Environmental Limitations: Rate equipment for continuous operation under the following
conditions unless otherwise indicated:

1. Ambient Temperature: Not less than minus 22 deg F and not exceeding 104 deg F.
2; Altitude: Not exceeding 6600 feet.

B. Interruption of Existing Electrical Service: Do not interrupt electrical service to facilities
occupied by the City of New York or others unless permitted under the following conditions
and then only after arranging to provide temporary electrical service according to requirements

indicated:

1. Notify the City of New York no fewer than five days in advance of proposed interruption
of electrical service.

2 Indicate method of providing temporary utilities.

3. Do not proceed with interruption of electrical service without the City of New York’s

written permission.
4. Comply with NFPA 70E.
1.9 COORDINATION
A.  Coordinate layout and installation of enclosed controllers with other construction including
conduit, piping, equipment, and adjacent surfaces. Maintain required workspace clearances and

required clearances for equipment access doors and panels.

B. Coordinate features of enclosed controllers and accessory devices with pilot devices and control
circuits to which they connect.

C. Coordinate features, accessories, and functions of each enclosed controller with ratings and
characteristics of supply circuit, motor, required control sequence, and duty cycle of motor and
load.

1.10 EXTRA MATERIALS

A. Furnish extra materials described below that match products installed and that are packaged
with protective covering for storage and identified with labels describing contents.
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Circuit Breakers: Furnish one of each type installed.

Fuses for Fused Switches: Equal to 10 percent of quantity installed for each size and

type, but no fewer than three of each size and type.

3. Control Power Fuses: Equal to 10 percent of quantity installed for each size and type, but
no fewer than two of each size and type.

4. Indicating Lights: Two of each type and color installed.

MY —

5. Auxiliary Contacts: Furnish one spare for each size and type of magnetic controller
installed.

6. Power Contacts: Furnish three spares for each size and type of magnetic contactor
installed.

PART 2 - PRODUCTS

2.1

A.

B.

C.

FULL-VOLTAGE CONTROLLERS

General Requirements for Full-Voltage Controllers: Comply with NEMA ICS 2, general
purpose, Class A.

Motor-Starting Switches: "Quick-make, quick-break" toggle or push-button action; marked to

show whether unit is off or on

1. Manufacturers:  Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,

the following:

Eaton Electrical Inc.; Cutler-Hammer Business Unit.

General Electric Company; GE Consumer & Industrial - Electrical Distribution.
Rockwell Automation, Inc.; Allen-Bradley brand.

Siemens Energy & Automation, Inc.

Square D; a brand of Schneider Electric.

Or approved equal.

mopao o

Configuration: Nonreversing.
Surface mounting.

Red and green push-to-test pilot lights.
Additional Nameplates: Start/stop.

hoh W

Fractional Horsepower Manual Controllers: "Quick-make, quick-break" toggle or push-button
action; marked to show whether unit is off, on, or tripped.

1. Manufacturers:  Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

Eaton Electrical Inc.; Cutler-Hammer Business Unit.

General Electric Company; GE Consumer & Industrial - Electrical Distribution.
Rockwell Automation, Inc.; Allen-Bradley brand.

Siemens Energy & Automation, Inc.

Square D; a brand of Schneider Electric.

opoow
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£ Or approved equal.

2. Configuration: Nonreversing.

Overload Relays: Inverse-time-current characteristics; NEMA ICS 2, Class 10 tripping
characteristics; heaters matched to nameplate full-load current of actual protected motor;
external reset push button; melting alloy type.

4. Surface mounting.

5. Red and green push-to-test pilot lights.

6. Additional Nameplates: Start/stop.

=

D. Integral Horsepower Manual Controllers: "Quick-make, quick-break" toggle or push-button
action; marked to show whether unit is off, on, or tripped.

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

a. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
b. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
& Rockwell Automation, Inc.; Allen-Bradley brand.
d. Siemens Energy & Automation, Inc.
e. Square D; a brand of Schneider Electric.
f. Or approved equal.
Z; Configuration: Nonreversing.

-

Overload Relays: Inverse-time-current characteristics; NEMA ICS 2, Class 10 tripping
characteristics; heaters and sensors in each phase, matched to nameplate full-load current
of actual protected motor and having appropriate adjustment for duty cycle; external reset
push button; melting alloy type.

4, Flush mounting.

E.  Magnetic Controllers: Full voltage, across the line, electrically held.

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

Eaton Electrical Inc.; Cutler-Hammer Business Unit.

General Electric Company; GE Consumer & Industrial - Electrical Distribution.
Rockwell Automation, Inc.; Allen-Bradley brand.

Siemens Energy & Automation, Inc.

Square D; a brand of Schneider Electric.

Or approved equal.

o o o

2. Configuration: Nonreversing.
3. Contactor Coils: Pressure-encapsulated type with coil transient suppressors.

a. Operating Voltage: Depending on contactor NEMA size and line-voltage rating,
manufacturer's standard matching control power or line voltage.
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4, Power Contacts: Totally enclosed, double-break, silver-cadmium oxide; assembled to
allow inspection and replacement without disturbing line or load wiring.

5. Control Circuits: 120-V ac; obtained from integral CPT, with primary and secondary
fuses, of sufficient capacity to operate integral devices and remotely located pilot,
indicating, and control devices.

a. CPT Spare Capacity: 50 VA.

6. Melting Alloy Overload Relays:

a. Inverse-time-current characteristic.
b. Class 10 tripping characteristic.
¢ Heaters in each phase matched to nameplate full-load current of actual protected

motor and with appropriate adjustment for duty cycle.

7. Bimetallic Overload Relays:

a. Inverse-time-current characteristic.

b. Class 10 tripping characteristic.

C. Heaters in each phase matched to nameplate full-load current of actual protected
motor and with appropriate adjustment for duty cycle.

d. Ambient compensated

e Automatic resetting.

8. Solid-State Overload Relay:

a. Switch or dial selectable for motor running overload protection.

b. Sensors in each phase.

i Class 10 tripping characteristic selected to protect motor against voltage and
current unbalance and single phasing.

d. Class II ground-fault protection, with start and run delays to prevent nuisance trip
on starting.

g Analog communication module.

. N.O., isolated overload alarm contact.
10.  External overload reset push button.

F. Combination Magnetic Controller: Factory-assembled combination of magnetic controller,
OCPD, and disconnecting means.

1. Manufacturers: ~ Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

a. Eaton Electrical Inc.; Cutler-Hammer Business Unit.

b. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
c. Rockwell Automation, Inc.; Allen-Bradley brand.

d. Siemens Energy & Automation, Inc.

e Square D; a brand of Schneider Electric.

f. Or approved equal.
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2. Fusible Disconnecting Means:

a. NEMA KS 1, heavy-duty, horsepower-rated, fusible switch with clips or bolt pads
to accommodate Class R fuses.

b. Lockable Handle: Accepts three padlocks and interlocks with cover in closed
position.

c. Auxiliary Contacts: N.O./N.C., arranged to activate before switch blades open.

3.  Nonfusible Disconnecting Means:

a. NEMA KS 1, heavy-duty, horsepower-rated, nonfusible switch.

b. Lockable Handle: Accepts three padlocks and interlocks with cover in closed
position.

C. Auxiliary Contacts: N.O./N.C., arranged to activate before switch blades open.

4, MCP Disconnecting Means:

a. UL 489, NEMA AB 1, and NEMA AB 3, with interrupting capacity to comply
with available fault currents, instantaneous-only circuit breaker with front-
mounted, field-adjustable, short-circuit trip coordinated with motor locked-rotor
amperes.

b. Lockable Handle: Accepts three padlocks and interlocks with cover in closed

position.

Auxiliary contacts "a" and "b" arranged to activate with MCP handle.

N.O. alarm contact that operates only when MCP has tripped.

€. Current-limiting module to increase controller short-circuit current (withstand)
rating to 100 kA.

o o

5. MCCB Disconnecting Means:

a. UL 489, NEMA AB 1, and NEMA AB 3, with interrupting capacity to comply
with available fault currents; thermal-magnetic MCCB, with inverse time-current
element for low-level overloads and instantaneous magnetic trip element for short

circuits.

b. Front-mounted, adjustable magnetic trip setting for circuit-breaker frame sizes
250 A and larger.

& Lockable Handle: Accepts three padlocks and interlocks with cover in closed
position.

d. Auxiliary contacts "a" and "b" arranged to activate with MCCB handle.
e. N.O. alarm contact that operates only when MCCB has tripped.

22 ENCLOSURES

A.  Enclosed Controllers: NEMA ICS 6, to comply with environmental conditions at installed

location.
1. Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive Liquids:
Type 12.

2 Outdoor Locations: Type 4X.
3. Other Wet or Damp Indoor Locations: Type 4.
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ACCESSORIES

General Requirements for Control Circuit and Pilot Devices: NEMA ICS 5 ; factory installed in
controller enclosure cover unless otherwise indicated.

L. Push Buttons, Pilot Lights, and Selector Switches: Heavy-duty, oiltight type.

a. Push Buttons: Shielded types; maintained as indicated.
b. Pilot Lights: LED types; colors as indicated; push to test.
c. Selector Switches: Rotary type.

2. Elapsed Time Meters: Heavy duty with digital readout in hours; nonresettable.

Meters: Panel type, 2-1/2-inch minimum size with 90- or 120-degree scale and plus or
minus two percent accuracy. Where indicated, provide selector switches with an off
position.

(753

Reversible N.C./N.O. auxiliary contact(s).

Control Relays: Auxiliary and adjustable solid-state time-delay relays.

Phase-Failure, Phase-Reversal, and Undervoltage and Overvoltage Relays: Solid-state sensing
circuit with isolated output contacts for hard-wired connections Provide adjustable
undervoliage, overvoltage, and time-delay settings.

Breather and drain assemblies, to maintain interior pressure and release condensation in
Type 4X enclosures installed outdoors or in unconditioned interior spaces subject to humidity
and temperature swings.

Space heaters, with N.C. auxiliary contacts, to mitigate condensation in Type 4X enclosures
installed outdoors or in unconditioned interior spaces subject to humidity and temperature

swings.

Sun shields installed on fronts, sides, and tops of enclosures installed outdoors and subject to
direct and extended sun exposure.

Cover gaskets for Type 1 enclosures.
Terminals for connecting power factor correction capacitors to the load side of overload relays.

Spare control wiring terminal blocks, quantity as indicated; unwired.

FACTORY FINISHES

Finish: Manufacturer's standard paint applied to factory-assembled and -tested enclosed
controllers before shipping.
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PART 3 - EXECUTION

3.1 EXAMINATION
A.  FExamine areas and surfaces to receive enclosed controllers, with installer present, for
compliance with requirements, installation tolerances, and other conditions affecting
performance.

L. Proceed with installation only after unsatisfactory conditions have been corrected.

B. Examine enclosed controllers before installation. Reject enclosed controllers that are wet,
moisture damaged, or mold damaged.

C.  Proceed with installation only after unsatisfactory conditions have been corrected.

32 APPLICATIONS
A.  Select features of each enclosed controller to coordinate with ratings and characteristics of
supply circuit and motor; required control sequence; duty cycle of motor, controller, and load,

and configuration of pilot device and control circuit affecting controller functions.

B.  Select horsepower rating of controllers to suit motor controlled.

33 INSTALLATION

A.  Wall-Mounted Controllers: Install enclosed controllers on walls with tops at uniform height
unless otherwise indicated, and by bolting units to wall or mounting on lightweight structural-
steel channels bolted to wall. For controllers not at walls, provide freestanding racks complying
with Division 26 Section "Hangers and Supports for Electrical Systems."

B.  Seismic Bracing: Comply with requirements specified in Division 26 Section "Vibration and
Seismic Controls for Electrical Systems."

C. Install fuses in each fusible-switch enclosed controller.

D. Install fuses in control circuits if not factory installed. Comply with requirements in
Division 26 Section "Fuses."

E.  Install heaters in thermal overload relays. Select heaters based on actual nameplate full-load
amperes after motors have been installed.

F. Install, connect, and fuse thermal-protector monitoring relays furnished with motor-driven
equipment.

G. Install power factor correction capacitors. Connect to the load side of overload relays. If
connected to the load side of overload relays, adjust overload heater sizes to accommodate the

reduced motor full-load currents.

H. Comply with NECA 1.
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34 IDENTIFICATION

A.  Identify enclosed controllers, components, and control wiring. Comply with requirements for
identification specified in Division 26 Section "Identification for Electrical Systems."

I Identify field-installed conductors, interconnecting wiring, and components; provide
warning signs.

2 Label each enclosure with engraved nameplate.

3. Label each enclosure-mounted control and pilot device.

3.5 CONTROL WIRING INSTALLATION
A.  Install wiring between enclosed controllers and remote devices and facility's central control
system. Comply with requirements in Division 26 Section "Control-Voltage Electrical Power
Cables."

B.  Bundle, train, and support wiring in enclosures.

& Connect hand-off-automatic switch and other automatic-control devices where applicable.

1. Connect selector switches to bypass only those manual- and automatic-contral devices
that have no safety functions when switch is in manuai-control position.
2; Connect selector switches with enclosed controller circuit in both hand and automatic

positions for safety-type control devices such as low- and high-pressure cutouts, high-
temperature cutouts, and motor overload protectors.
3.6 CONNECTIONS

A.  Conduit installation requirements are specified in other Division 26 Sections. Drawings
indicate general arrangement of conduit, fittings, and specialties.

B.  Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical
Systems."
3.7 FIELD QUALITY CONTROL
A.  Testing Agency: Engage a qualified testing agency to perform tests and inspections.
B.  Perform tests and inspections.
1. Manufacturer's Field Service: Engage a factory-authorized service representative to
inspect, test, and adjust components, assemblies, and equipment installations, including

connections, and to assist in testing.

C.  Acceptance Testing Preparation:

1 Test insulation resistance for each enclosed controller, component, connecting supply,
feeder, and control circuit.
2. Test continuity of each circuit.
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D.  Tests and Inspections:

1. Inspect controllers, wiring, components, connections, and equipment installation. Test
and adjust controllers, components, and equipment.

2. Test insulation resistance for each enclosed-controller element, component, connecting
motor supply, feeder, and control circuits.

3 Test continuity of each circuit.

4. Verify that voltages at controller locations are within plus or minus 10 percent of motor

nameplate rated voltages. If outside this range for any motor, notify the City of New
York before starting the motors.

5. Test each motor for proper phase rotation.

6. Perform each electrical test and visual and mechanical inspection stated in
NETA Acceptance Testing Specification. Certify compliance with test parameters.

7. Correct malfunctioning units on-site, where possible, and retest to demonstrate
compliance; otherwise, replace with new units and retest.

8. Perform the following infrared (thermographic) scan tests and inspections and prepare
reports:

a. Initial Infrared Scanning: After Substantial Completion, but not more than 60 days
after Final Acceptance, perform an infrared scan of each multi-pole enclosed
controller. Remove front panels so joints and connections are accessible to
portable scanner.

b. Follow-up Infrared Scanning: Perform an additional follow-up infrared scan of
each multi-pole enclosed controller 11 months after date of Substantial
Completion.

0. Instruments and Equipment: Use an infrared scanning device designed to measure

temperature or to detect significant deviations from normal values. Provide
calibration record for device.

9. Test and adjust controls, remote monitoring, and safeties. Replace damaged and
malfunctioning controls and equipment.

E.  Enclosed controllers will be considered defective if they do not pass tests and inspections.

F. Prepare test and inspection reports including a certified report that identifies enclosed
controllers and that describes scanning results. Include notation of deficiencies detected,
remedial action taken, and observations after remedial action.

3.8 ADJUSTING

A.  Set field-adjustable switches, auxiliary relays, time-delay relays, timers, and overload-relay
pickup and trip ranges.

B.  Adjust overload-relay heaters or settings if power factor correction capacitors are connected to
the load side of the overload relays.

C. Adjust the trip settings of MCPs and thermal-magnetic circuit breakers with adjustable
instantaneous trip elements. Initially adjust to six times the motor nameplate full-load ampere
ratings and attempt to start motors several times, allowing for motor cooldown between starts.
If tripping occurs on motor inrush, adjust settings in increments until motors start without
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tripping. Do not exceed eight times the motor full-load amperes (or 11 times for NEMA
Premium Efficient motors if required). Where these maximum settings do not allow starting of
a motor, notify the City of New York before increasing settings.

D.  Set the taps on reduced-voltage autotransformer controllers at 65 percent.

E. Set field-adjustable switches and program microprocessors for required start and stop sequences
in reduced-voltage solid-state controllers.

3.9 PROTECTION

A.  Temporary Heating: Apply temporary heat to maintain temperature according to manufacturer's
written instructions until enclosed controllers are ready to be energized and placed into service.

B.  Replace controllers whose interiors have been exposed to water or other liquids prior to
Substantial Completion.

END OF SECTION 262913
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SECTION 265100 - INTERIOR LIGHTING (STATEN ISLAND BOROUGH HALL ONLY)

PART 1 - GENERAL

1.1

1.2

1.3

1.4

A.

m Y 0w p

T

RELATED DOCUMENTS

The following documents apply to all required work for the project: (1) the Contract Drawings,
(2) the Specifications, (3) the General Conditions, (4) the Addendum, and (5) the Contract [City
of New York Standard Construction Contract].

SUMMARY
This Section includes the following:

Interior lighting fixtures, lamps, ballasts and accessories.
Emergency lighting units.

Exit signs.

Lighting fixture supports.

Retrofit kits for fluorescent lighting fixtures.

(T ~NO 'S i G Ty

Related Sections include the following:

1. Division 26 Section "Lighting Control Devices" for automatic control of lighting,
including time switches, photoelectric relays, occupancy sensors, and multipole lighting
relays and contactors.

DEFINITIONS

BF: Ballast factor.

CRI: Color-rendering index.

CU: Coefficient of utilization.

HID: High-intensity discharge.

LER: Luminaire efficacy rating.

Luminaire: Complete lighting fixture, including ballast housing if provided.

RCR: Room cavity ratio.

SUBMITTALS

Product Data: For each type of lighting fixture, arranged in order of fixture designation.
Include data on features, accessories, finishes, and the following:

INTERIOR LIGHTING 265100 -1
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1. Physical description of lighting fixture including dimensions.
Emergency lighting units including battery and charger.
3. Ballast: Provide separate list, keyed to fixture type indicating manufacturer, catalog

number, ballast type, ballast factor, input wattage and voltage.
4. Energy-efficiency data.
5. Air and Thermal Performance Data: For air-handling lighting fixtures

6. Sound Performance Data: For air-handling lighting fixtures. Indicate sound power level
and sound transmission class in test reports.
7. Lamps: Provide separate list, keyed to fixture type, indicating manufacturer, catalog

number, voltage, color temperature, life, output, and energy-efficient data.

8. Photometric data, in IESNA format, based on laboratory tests of each lighting fixture
type, outfitted with lamps, ballasts, and accessories identical to those indicated for the
lighting fixture as applied in this Project.

a. Provide photometric files on a CD with original file name prefixed by the fixture
type and a hyphen, i.e., A-32214.

b. Photometric data shall be certified by a qualified independent testing agency or by
a manufacturer's laboratory with a current accreditation under the National
Voluntary Laboratory Accreditation Program (NVLAP) for Energy Efficient
Lighting Products.

B.  Shop Drawings: Show details of nonstandard or custom lighting fixtures. Indicate dimensions,
weights, methods of field assembly, components, features, and accessories.

1. Wiring Diagrams: Power and control wiring.
C. Coordination Drawings: Reflected ceiling plan(s) and other details, drawn to scale, on which

the following items are shown and coordinated with each other, based on input from installers
of the items involved:

1- Lighting fixtures.
2. Suspended ceiling components.
3. Structural members to which suspension systems for lighting fixtures will be attached.
4, Other items in finished ceiling including the following:
a. Air outlets and inlets.
b. Speakers.
£ Sprinklers.
d. Smoke and fire detectors.
e. Occupancy sensors.
f. Access panels.
g Photocells
5. Perimeter moldings.

D.  Samples for Verification: Interior lighting fixtures designated for sample submission below in
interior lighting plans Each sample shall include the following:

1. Lamps: Specified units installed.
2. Accessories: Cords and plugs. Provide for operation at 120V.
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3. Submit one sample with lamps along with shop drawings for all types prior to full scale
production of the fixtures and with sufficient lead time such that delivery to the site will
not be delayed.

4. Submit samples of any lenses, louvers or diffusers for all fixture Types:

5. Submit samples of colors or finishes for all types

6 Samples are not returnable, nor included in quantities listed for project.

E.  Product Certificates: For each type of ballast for bi-level and dimmer-controlled fixtures,
signed by product manufacturer.

F.  Qualification Data: For agencies providing photometric data for lighting fixtures.
G.  Field quality-control test reports.

H.  Operation and Maintenance Data: For lighting equipment and fixtures to include in emergency,
operation, and maintenance manuals.

L. Warranties: Special warranties specified in this Section.

1.5 QUALITY ASSURANCE

A.  Luminaire Photometric Data Testing Laboratory Qualifications: Provided by an independent
agency, with the experience and capability to conduct the testing indicated, that is an NRTL as
defined by OSHA in 29 CFR 1910.7.

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

C.  Comply with NFPA 70.

D.  FMG Compliance: Lighting fixtures for hazardous locations shall be listed and labeled for
indicated class and division of hazard by FMG.

E.  Mockups: Provide interior lighting fixtures for room or module mockups, complete with power
and control connections.

1. Obtain Architect's approval of fixtures for mockups before starting installations.

2. Maintain mockups during construction in an undisturbed condition as a standard for
Judging the completed Work.

3. Approved fixtures in mockups may become part of the completed Work if undisturbed at
time of Substantial Completion.

1.6 COORDINATION

A.  Coordinate layout and installation of lighting fixtures and suspension system with other
construction that penetrates ceilings or is supported by them, including HVAC equipment, fire-
suppression system, and partition assemblies.
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1.7 WARRANTY

A.  Special Warranty for Ballasts: Manufacturer's standard form in which ballast manufacturer
agrees to repair or replace ballasts that fail in materials or workmanship within specified
warranty period.

1. Warranty Period for Electronic Ballasts: Three years from date of Substantial
Completion.

2. Warranty Period for Electromagnetic Ballasts: Three years from date of Substantial
Completion.

B.  Special Warranty for T8 Fluorescent Lamps: Manufacturer's standard form, made out to
Commissioner and signed by lamp manufacturer agreeing to replace lamps that fail in materials
or workmanship, f.o.b. the nearest shipping point to Project site, within specified warranty
period indicated below.

1. Warranty Period: One year from date of Substantial Completion.

1.8 EXTRA MATERIALS

A.  Furnish extra materials described below that match products installed and that are packaged
with protective covering for storage and identified with labels describing contents.

1. Lamps: 10 for every 100 of each type and rating installed. Furnish at least six of each
type.

2 Plastic Diffusers and Lenses: 1 for every 100 of each type and rating installed. Furnish
at least one of each type.

3. Ballasts: 1 for every 100 of each type and rating installed. Furnish at least one of each
type.

4. Globes and Guards: 1 for every 20 of each type and rating installed. Furnish at least one
of each type.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A.  In other Part 2 articles where titles below introduce lists, the following requirements apply to
product selection:

B. In Interior Lighting Fixture Schedule where titles below are column or row headings that
introduce lists, the following requirements apply to product selection:

1. Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
manufacturers specified.

2. Manufacturers: Subject to compliance with requirements, provide products by one of the
manufacturers specified.
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3 Basis-of-Design Product: The design for each lighting fixture is based on the product
named. Subject to compliance with requirements, provide either the named product or a
comparable product by one of the other manufacturers specified.

22 LIGHTING FIXTURES AND COMPONENTS, GENERAL REQUIREMENTS
A.  Recessed Fixtures: Comply with NEMA LE 4 for ceiling compatibility for recessed fixtures.

Fluorescent Fixtures: Comply with UL 1598. Where LER is specified, test according to
NEMA LE 5 and NEMA LE 5A as applicable.

C.  Metal Parts: Free of burrs and sharp corners and edges.

D.  Sheet Metal Components: Steel, unless otherwise indicated. Form and support to prevent
warping and sagging.

E.  Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under
operating conditions, and designed to permit relamping without use of tools. Designed to
prevent doors, frames, lenses, diffusers, and other components from falling accidentally during
relamping and when secured in operating position.

£ For weatherproof and vaportight fixture finishes, provide weatherproof enamel, powder coat,
galvanized or epoxy, including hangers, supports and stainless steel hardware.

G.  Reflecting surfaces shall have minimum reflectance as follows, unless otherwise indicated:

White Surfaces: 85 percent.

Specular Surfaces: 83 percent.

Diffusing Specular Surfaces: 75 percent.
Laminated Silver Metallized Film: 90 percent.

S S T NG S

H.  Plastic Diffusers, Covers, and Globes:
1. Manufacturers:
a. Injection molded: ALP, American Louver Company, and Holophane.
b. Extruded: ALP and K-Lite.
c. Or approved equal.

2 Acrylic Lighting Diffusers: 100 percent virgin acrylic plastic. High resistance to
yellowing and other changes due to aging, exposure to heat, and UV radiation.

a. Lens Thickness: At least 0.125 inch minimum unless different thickness is
indicated.
b. UV stabilized.

3. Glass: Annealed crystal glass, unless otherwise indicated.
L Electromagnetic-Interference Filters: Factory installed to suppress conducted electromagnetic-

interference as required by MIL-STD-461E. Fabricate lighting fixtures with one filter on each
ballast indicated to require a filter.
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IR Ballasts
1. General:

a. All ballasts shall be UL listed and CBM certified. Ballast shall be CSA certified
where applicable.

b. Ballast shall be approved for operating with specified lamp. Ballast shall provide
normal rated lamp life as stated by acceptable lamp manufacturer.

c. Ballasts and luminaires with fluorescent lamp ballasts shall be certified by the
manufacturer to comply with Title 24 “Appliance Standards for Fluorescent
Ballasts” (Section 2-5314, Table 2-53G, Note 7).

d. Ballast shall be suitable to operate on the voltage system they are connected to and
maintain cotrect lamp operation with 10% fluctuation of rated input voltage with
no damage to ballasts or lamps.

e. Ballast shall have the lowest sound rating available for the lamps specified.
Replace noisy ballasts as directed by Engineer at no cost to the Commissioner.

f. Ballast shall contain no PCBs.

g. Ballast shall be identical within each fixture type. All ballasts within the same
luminaire shall be from the same manufacturer.

h. Ballast shall support a sustained short to ground on open circuit of any output leads
without damage to the ballast and without blowing fuses either inside the ballast or
in line with the ballast.

i. Ballast shall be suitable to operate in:

1) Indoor heated or air conditioned spaces: S0°F to 105°F ambient.

2)  Outdoor or in unheated spaces: 0°F to 105°F.

3)  Un-air-conditioned spaces: 50°F to 150°F at rated life in pendant mounted
industrial type fixture.

4) Recess mounted fixtures: in maximum 140°F ceiling cavity.

5)  With fire-rated covering, there shall be clear air space between fixture and
covering.

I Manufacturer shall have been manufacturing ballasts for at least 3 years.

23 BALLASTS FOR LINEAR FLUORESCENT LAMPS

A.  Manufacturers: Subject to compliance with requirements, provide products by one of the
manufacturers specified:
1. Advance: Osram/Sylvania or Universal.
2 Dimming: Lutron, Osram/Sylvania or Universal.
3. Emergency: Bodine Exide, Lightalarms or Siltron.
4 Or approved equal.

B.  Electronic Ballasts: Comply with ANSI C82.11; instant-start type, unless otherwise indicated,
and designed for type and quantity of lamps served. Ballasts shall be designed for full light
output unless dimmer or bi-level control is indicated.

L. Sound Rating: A.
2 Total Harmonic Distortion Rating: Less than 10 percent.
3. Transient Voltage Protection: IEEE C62.41, Category A or better.
4. Operating Frequency: 20 kHz or higher.
5 Lamp Current Crest Factor: 1.7 or less.
6. BF: 0.85 or higher.
7. Power Factor: 0.95 or higher.
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8. Parallel Lamp Circuits: Multiple lamp ballasts shall comply with ANSI C 82.11 and
shall be connected to maintain full light output on surviving lamps if one or more lamps
fail.

9. Ballast shall internally limit in-rush current to not exceed 30 times normal operating
current for a duration of 5 milliseconds.

C.  Electromagnetic Ballasts: Fluorescent magnetic ballasts shall not be used unless fixture and/or
lamp selection is not available for use with an electronic ballast or specific project conditions
require the use of a magnetic ballast. Comply with ANSI C82.1; energy saving, high-power
factor, Class P, and having automatic-reset thermal protection.

I, Ballast Manufacturer Certification: Indicated by label.

2. Provide rapid start high power factor (greater than .90) ballast except as noted with
required voltage and frequency.

3. Ballast shall be UL listed Class P with integral resetting thermal protector, and be
suitable for use indoor or Type 1 outdoor application.

4. Ballast case temperature shall not exceed 90°C.

5 Ballast shall have a ballast factor of greater than .90.

6. Ballast shall comply with Federal Communications Commission Part 18C limits for
electromagnetic interference and radio frequency interference for non-consumer
equipment.

7 Ballast shall provide transient immunity as specified by ANSI C62.41, Category A
(formerly IEEE 587, Section B).

8. Ballast shall have lamp current crest factor of less than 1.7.

D.  Ballasts for Dimmer-Controlled Lighting Fixtures: Electronic type.

Dimming Range: 100 to 1percent of rated lamp lumens.

Compatibility: Certified by manufacturer for use with specific dimming control system
and lamp type indicated.

Power factor greater than .90.

Total harmonic distortion less than 10 percent.

No visible lamp flicker over entire dimming range.

Ballasts shall be capable of striking lamps at any light level without first flashing to 100
percent light output.

Ballasts shall be UL listed for operating specified lamps.

8. Ballast shall be inaudible over entire dimming range.

b —
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E. Ballasts for Bi-Level Controlled Lighting Fixtures: Electronic type.

1. Operating Modes: Ballast circuit and leads provide for remote control of the light output
of the associated lamp between high- and low-level and off.

a. High-Level Operation: 100 percent of rated lamp lumens.
b. Low-Level Operation: 30 percent of rated lamp lumens.
2. Ballast shall provide equal current to each lamp in each operating mode.
3. Compatibility: Certified by manufacturer for use with specific bi-level control system
and lamp type indicated.
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24 BALLASTS FOR COMPACT FLUORESCENT LAMPS

A.  Manufacturers: Subject to compliance with requirements, provide products by one of the
manufacturers specified:
1. Advance, Osram/Sylvania or Universal.
2. Dimming: Lutron, Osram/Sylvania or Universal.
3. Emergency: Bodine Exide, Lightalarms or Siltron.
4.  Or approved equal.

B.  Description: Electronic programmed rapid-start type, complying with ANSI C 82.11, designed
for type and quantity of lamps indicated. Ballast shall be designed for full light output unless
dimmer or bi-level control is indicated:

Lamp end-of-life detection and shutdown circuit.

Automatic lamp starting after lamp replacement.

Sound Rating: A.

Total Harmonic Distortion Rating: Less than 20 percent.

Transient Voltage Protection: IEEE C62.41, Category A or better.

Operating Frequency: 20 kHz or higher.

Lamp Current Crest Factor: 1.7 or less.

BF: 0.95 or higher, unless otherwise indicated.

Power Factor: 0.95 or higher.

0. Interference: Comply with 47 CFR, Chapter 1, Part 18, Subpart C, for limitations on
electromagnetic and radio-frequency interference for nonconsumer equipment.

11. Ballast Case Temperature: 75 deg C, maximum.
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C.  Ballasts for Dimmer-Controlled Lighting Fixtures: Electronic type.

1. Dimming Range: 100 to 1 percent of rated lamp lumens.
. Ballast Input Watts: Can be reduced to 20 percent of normal.
3. Compatibility: Certified by manufacturer for use with specific dimming control system
and lamp type indicated.

2.5 EMERGENCY FLUORESCENT POWER UNIT

A. Internal Type: Self-contained, modular, battery-inverter unit, factory mounted within lighting
fixture body and compatible with ballast. Comply with UL 924.

1. Emergency Connection: Operate 1 fluorescent lamp(s) continuously at an output of 1100
lumens each for linear lamps and an output of 600 lumens each for compact fluorescent
lamps. Connect unswitched circuit to battery-inverter unit and switched circuit to fixture

ballast.
2 Night-Light Connection: Operate one fluorescent lamp continuously.
3 Test Push Button and Indicator Light: Visible and accessible without opening fixture or
entering ceiling space.
a. Push Button: Push-to-test type, in unit housing, simulates loss of normal power
and demonstrates unit operability.
b. Indicator Light: LED indicates normal power on. Normal glow indicates trickle
charge; bright glow indicates charging at end of discharge cycle.
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4. Battery: Sealed, maintenance-free, nickel-cadmium type.

5. Charger: Fully automatic, solid-state, constant-current type with sealed power transfer
relay.
6. Remote Test: Switch in hand-held remote device aimed in direction of tested unit

initiates coded infrared signal. Signal reception by factory-installed infrared receiver in
tested unit triggers simulation of loss of its normal power supply, providing visual
confirmation of either proper or failed emergency response.

7. Integral Self-Test: Factory-installed electronic device automatically initiates code-
required test of unit emergency operation at required intervals. Test failure is
annunciated by an integral audible alarm and flashing red LED.

8. Ballast shall be approved for operating with the specified lamp.

9. Emergency ballast shall be compatible with electronic, electromagnetic, energy-saving
and dimming ballasts as indicated and operate on the voltage system they are connected
to.

10.  When utility power returns, battery shall automatically return to charging mode. Battery
shall return to full capacity within 24 hours.

11.  Fixture containing emergency ballast shall have charging LED indicator light and test
switch integral to the fixtures except as noted. Test switch and indicator light shall be
visible and accessible without entering ceiling space.

12. The battery unit shall be field replaceable.

13. Manufacturer shall provide written warranty against defects in material or workmanship,

PR ' § £ Lo
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B.  External Type: Self-contained, modular, battery-inverter unit, suitable for powering one or
more fluorescent lamps, remote mounted from lighting fixture. Comply with UL 924,

1. Emergency Connection:  Operate one fluorescent lamp continuously.  Connect
unswitched circuit to battery-inverter unit and switched circuit to fixture ballast.
Night-Light Connection: Operate one fluorescent lamp in a remote fixture continuously.
Battery: Sealed, maintenance-free, nickel-cadmium type.

Charger: Fully automatic, solid-state, constant-current type.

Housing: NEMA 250, Type 1 enclosure.

Test Push Button: Push-to-test type, in unit housing, simulates loss of normal power and

demonstrates unit operability.

7. LED Indicator Light: Indicates normal power on. Normal glow indicates trickle charge;
bright glow indicates charging at end of discharge cycle.

8. Remote Test: Switch in hand-held remote device aimed in direction of tested unit
initiates coded infrared signal. Signal reception by factory-installed infrared receiver in
tested unit triggers simulation of loss of its normal power supply, providing visual
confirmation of either proper or failed emergency response.

9.  Integral Self-Test: Factory-installed electronic device automatically initiates code-
required test of unit emergency operation at required intervals. Test failure is
annunciated by an integral audible alarm and flashing red LED.

10. Ballast shall be approved for operating with the specified lamp.

11. Emergency ballast shall be compatible with electronic, electromagnetic, energy-saving
and dimming ballasts as indicated and operate on the voltage system they are connected
to.

12. When utility power returns, battery shall automatically return to charging mode. Battery
shall return to full capacity within 24 hours.
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13.  Fixture containing emergency ballast shall have charging LED indicator light and test
switch integral to the fixtures except as noted. Test switch and indicator light shall be
visible and accessible without entering ceiling space.

14.  The battery unit shall be field replaceable.

15. Manufacturer shall provide written warranty against defects in material or workmanship,
including replacement labor cost, for 3 years from date of installation.

2.6 EXIT SIGNS

A.  Description: Comply with UL 924; for sign colors, visibility, luminance, and lettering size,
comply with authorities having jurisdiction.

B. Internally Lighted Signs:
L Lamps for AC Operation: LEDs, 70,000 hours minimum rated lamp life.
2 Self-Powered Exit Signs (Battery Type): Integral automatic charger in a self-contained
power pack.

a Battery: Sealed, maintenance-free, nickel-cadmium type.

b. Charger: Fully automatic, solid-state type with sealed transfer relay.

c. Operation: Relay automatically energizes lamp from battery when circuit voltage
drops to 80 percent of nominal voltage or below. When normal voltage is restored,
relay disconnects lamps from battery, and battery is automatically recharged and
floated on charger.

d. Test Push Button: Push-to-test type, in unit housing, simulates loss of normal
power and demonstrates unit operability.

e. LED Indicator Light: Indicates normal power on. Normal glow indicates trickle
charge; bright glow indicates charging at end of discharge cycle.
Remote Test: Switch in hand-held remote device aimed in direction of tested unit

initiates coded infrared signal. Signal reception by factory-installed infrared
receiver in tested unit triggers simulation of loss of its normal power supply,
providing visual confirmation of either proper or failed emergency response.

g. Integral Self-Test: Factory-installed electronic device automatically initiates code-
required test of unit emergency operation at required intervals. Test failure is
annunciated by an integral audible alarm and flashing red LED.

3. Master/Remote Sign Configurations:

a. Master Unit: Comply with requirements above for self-powered exit signs, and
provide additional capacity in LED power supply for power connection to remote
unit.

b. Remote Unit: Comply with requirements above for self-powered exit signs, except

omit power supply, battery and test features. Arrange to receive full power
requirements from master unit. Connect for testing concurrently with master unit
as a unified system.

2.7 EMERGENCY LIGHTING UNITS

A.  Description: Self-contained units complying with UL 924.
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Battery: Sealed, maintenance-free, lead-acid type.

2. Charger: Fully automatic, solid-state type with sealed transfer relay.

Operation: Relay automatically turns lamp on when power supply circuit voltage drops

to 80 percent of nominal voltage or below. Lamp automatically disconnects from battery

when voltage approaches deep-discharge level. When normal voltage is restored, relay

disconnects lamps from battery, and battery is automatically recharged and floated on

charger.

4. Test Push Button: Push-to-test type, in unit housing, simulates loss of normal power and
demonstrates unit operability.

5. LED Indicator Light: Indicates normal power on. Normal glow indicates trickle charge;
bright glow indicates charging at end of discharge cycle.

6. Wire Guard: Heavy-chrome-plated wire guard protects lamp heads or fixtures.

(98]

1 Integral Time-Delay Relay: Holds unit on for fixed interval of 15minutes when power is
restored after an outage.
8. Remote Test: Switch in hand-held remote device aimed in direction of tested unit

initiates coded infrared signal. Signal reception by factory-installed infrared receiver in
tested unit triggers simulation of loss of its normal power supply, providing visual
confirmation of either proper or failed emergency response.

9. Integral Self-Test: Factory-installed electronic device automatically initiates code-
required test of unit emergency operation at required intervals. Test failure is
annunciated by an integral audible alarm and flashing red LED.

2.8 FLUORESCENT LAMPS

A.  Manufacturers: Subject to compliance with requirements, provide products by one of the
manufacturers specified:
1. General Electric, Osram/Sylvania, Philips or Ventura Lighting.
2. All lamps of the same type shall be of the same manufacturer.

B.  Low-Mercury Lamps: Comply with EPA's toxicity characteristic leaching procedure test; shall
yield less than 0.2 mg of mercury per liter when tested according to NEMA LL 1.

C. T8 rapid-start low-mercury lamps, rated 32 W maximum, nominal length of 48 inches, 2800
initial lumens (minimum), CRI 75 (minimum), color temperature 3500K, and average rated life
20,000 hours, unless otherwise indicated.

D. Compact Fluorescent Lamps: 4-Pin, low mercury, CRI 80 (minimum), color temperature 3500
> K, average rated life of 10,000 hours at 3 hours operation per start, and suitable for use with
dimming ballasts unless otherwise indicated.

13 W: T4, double or triple tube, rated 900 initial lumens (minimum).
18 W: T4, double or triple tube, rated 1200 initial lumens (minimum).
26 W: T4, double or triple tube, rated 1800 initial lumens (minimum).
32 W: T4, triple tube, rated 2400 initial lumens (minimum).

42 W: T4, triple tube, rated 3200 initial lumens (minimum).

55 W: T4, triple tube, rated 4300 initial lumens (minimum).
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29 LAMP HOLDERS
A.  For fluorescent, provide white urea plastic body and silver-plated phosphor bronze or beryllium
copper contacts. Fluorescent lamp sockets with open-circuit voltage over 300 volts shall be
safety type and designed to open circuit when lamp is removed.
B.  For compact fluorescent lamps, provide molded thermoplastic body with copper alloy contacts
and stainless steel retainer clips.

2.10 LIGHTING FIXTURE SUPPORT COMPONENTS

A.  Comply with Division 26 Section "Hangers and Supports for Electrical Systems" for channel-
and angle-iron supports and nonmetallic channel and angle supports.

B.  Single-Stem Hangers: 1/2-inch steel tubing with swivel ball fittings and ceiling canopy. Finish
same as fixture.

C.  Twin-Stem Hangers: Two, 1/2-inch steel tubes with single canopy designed to mount a single
fixture. Finish same as fixture.

D. Wires: ASTM A 641/A 641M, Class 3, soft temper, zinc-coated steel, 12 gage

E. Wires for Humid Spaces: ASTM A 580/A 580M, Composition 302 or 304, annealed stainless
steel, 12 gage.

F. Rod Hangers: 3/16-inch minimum diameter, cadmium-plated, threaded steel rod.

G. Hook Hangers: Integrated assembly matched to fixture and line voltage and equipped with
threaded attachment, cord, and locking-type plug.

H.  Individual fixtures shall carry weight of fixture to building construction, clear of ducts or pipes.
L. Provide recessed fluorescent with yokes or lugs, and leveling provisions.
L. Provide recessed incandescent and H.ID. with structural members and leveling provisions.

K.  Provide pendant-mounted fixtures with conduit stems supported to ceiling framework with self-
leveling fittings.

L.  All pendant mounted fixtures to contain swivel connector at canopy at plane of suspended
ceiling. Pendant mounted fixtures installed in areas without suspended ceilings must be
provided with flexible connection at structure to allow for lateral movement.

M. Provide minimum of 4 earthquake clips for recessed lighting fixtures installed in ceilings which
meets Seismic Zone 2A requirements. Fixtures not installed in this type of ceiling must be
independently hung from 4 points and cable braced to the deck.
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2.11 CONTACT SURFACES

A.  For aluminum to bronze, provide coating equal to Minnesota Mining and Manufacturing Co.
paint Coro-Guard No. 1706, applied to both surfaces.

B.  For aluminum to concrete, provide coating of polyurethane base paint, similar to Lehman Bros.
"Ox-0-Deck", or asphaltum.

212 RETROFIT KITS FOR FLUORESCENT LIGHTING FIXTURES
A.  Comply with UL 1598 listing requirements.

1. Reflector Kit: UL 1598, TypeI. Suitable for two- to four-lamp, surface-mounted or
recessed lighting fixtures by improving reflectivity of fixture surfaces.

2, Ballast and Lamp Change Kit: UL 1598, Type II. Suitable for changing existing ballast,
lamps, and sockets.

PART 3 - EXECUTION

3.1 INSTALLATION

A.  Lighting fixtures: Set level, plumb, and square with ceilings and walls. Install lamps in each
fixture.

B.  Support for Lighting Fixtures in or on Grid-Type Suspended Ceilings: Use grid as a support
element.

1. Install a minimum of four ceiling support system rods or wires for each fixture. Locate
not more than 6 inches from lighting fixture corners.

2 Support Clips: Fasten to lighting fixtures and to ceiling grid members at or near each
fixture corner with clips that are UL listed for the application.

3. Fixtures of Sizes Less Than Ceiling Grid: Install as indicated on reflected ceiling plans
or center in acoustical panel, and support fixtures independently with at least two 3/4-
inch metal channels spanning and secured to ceiling tees.

4. Install at least one independent support rod or wire from structure to a tab on lighting
fixture. Wire or rod shall have breaking strength of the weight of fixture at a safety factor
of 3.

C.  Suspended Lighting Fixture Support:

1. Pendants and Rods: Where longer than 48 inches, brace to limit swinging.
2. Stem-Mounted, Single-Unit Fixtures: Suspend with twin-stem hangers.
3. Continuous Rows: Use tubing or stem for wiring at one point and tubing or rod for

suspension for each unit length of fixture chassis, including one at each end.

D.  Adjust aimable lighting fixtures to provide required light intensities.
1, Target and focus after regular working hours and before building acceptance.
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2 Permanently indicate targeting on fixture and provide positive locking devices to
preclude mis-focus during relamping.
3. Target and focus in the presence of the Commissioner.

E.  Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors
and Cables."

F. Locations:
1. Locations on the drawings are diagrammatic. Verify exact locations with architectural
reflected ceiling drawings and coordinate space conditions with other trades.
2: In mechanical equipment rooms, modify locations and mounting to suit conditions of
mechanical equipment and piping as directed by Engineer.
3.  Fixture rows shall be in straight lines except as noted. Fixture doors shall open from
same side.
4. Pendant or surface mounting height shall be as noted.
For speakers or air diffusers where indicated in common and continuous rows with
lighting fixtures, provide a common framed ceiling opening to receive them. Coordinate
with equipment.
6. Fixtures of the same type and in the same ceiling shall have lamps, socket assemblies and
door hinges oriented in same direction.

o

G. Mounting:

1. For ceiling construction, refer to architectural drawings for finish schedules and refer to
manufacturer's installation details and applicable codes for required fixture mounting
accessories.

2. Verify all ceiling trims with Architectural Drawings.

For recessed mountings in plaster ceilings, provide plaster frames as follows:
a. For setting under General Construction Work.

b.  With bottom of frames flush with finished ceiling.

4. Suspended Fixtures:

W

a. Individually pendant mounted units shall have canopies for pendants and junction
box at the ceiling line for each fixture.
b. Continuously pendant mounted units shall have canopies for pendants and junction

box for each continuous run except as noted.

H. Diffusers and Accessories:
1. Reflector cones, baffles, aperture plates, light controlling element for air handling fixtures
and decorative elements shall be installed after completion of ceiling tiles, painting and
general cleanup.

L Relamping:

1. Relamp all low-voltage fixtures immediately prior to Commissioner's acceptance of
building.
2. Replace non-operating, damaged or darkened fluorescent immediately prior to
Commissioner’s acceptance of building.
3. Relamp all fluorescent fixtures immediately prior to Commissioner’s acceptance of
building.
J. Cleaning:
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1. Clean all fixture reflectors, lenses, louver, decorative accessories and lamps immediately
prior to Commissioner’s acceptance of building. Destaticize plastic lenses and diffusers
after cleaning.

32 FIELD QUALITY CONTROL

A.  Test for Emergency Lighting: Interrupt power supply to demonstrate proper operation. Verify
transfer from normal power to battery and retransfer to normal.

B.  Prepare a written report of tests, inspections, observations, and verifications indicating and
interpreting results. If adjustments are made to lighting system, retest to demonstrate
compliance with standards.

C.  Unsatisfactory Fixtures:

L. Replace blemished, damaged, or unsatisfactory fixtures as directed by the Commissioner.

END OF SECTION 265100
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