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SECTION 01 10 00 - SUMMARY OF WORK

PART 1 - GENERAL

1.1 SUMMARY
A.  This Section includes the following:

Work covered by the Contract Documents.
Work phases.

Work under other contracts.

Use of premises.

Work restrictions.

Means and Methods

Permits and Fees.

NoogkrwnE

1.2 DEFINITIONS

A.  Contracting Officer’s Representative (COR): Individual authorized to receive and distribute
information on behalf of the Contracting Officer. Also referred to as the Contracting Officer’s
Technical Representative (COTR) and/or Resident Engineer (RE) in some instances.

1.3 WORK COVERED BY CONTRACT DOCUMENTS

A.  Project Identification: Alligator River National Wildlife Refuge Visitors Center HVAC
Replacement, Manteo, NC

B.  USFWS's Lead Project Engineer: TBD
C.  CO (Contracting Officer): TBD.

D.  The Work includes, but may not be limited to, the following:
1. Replace various components of the existing HVAC systems as shown on the drawings
2 Replace or install all ancillary components to make the HVAC systems fully operational.
3. Selective demolition and repair
4. New access hatches, ceiling tile, and other architectural features
5 Repainting or replacement of all finishes affected by construction

E. Utilities Encountered - Unforeseen utilities and underground cables may be encountered. Actual
cable locations shall be verified in the field by the Contractor by hand digging a minimum of five

(5") on each side of the cable. USFWS owned cable will be marked by the USFWS prior to the

start of work by the Contractor.

1. The USFWS does not guarantee the accuracy or the completeness of the location
information relating to existing utility services, facilities, or structures that may be shown
on the drawings. Any inaccuracy or omission in such information shall not relieve
Contractor of its responsibility to protect such existing features from damage or
unscheduled interruption of service.
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F. The Contractor shall not take advantage of any apparent error, omission, discrepancy, or
ambiguity on the Drawings or Specifications. If any error, omission, discrepancy, or ambiguity is
found by the Contractor in the Drawings or Specifications, the Contractor shall refer the same to
the Contracting Officer (CO) prior to beginning work on affected task(s), for interpretation and
decision, and such decision shall be final.

G. The CO shall have the right to correct apparent errors or omissions in the Drawings and
Specifications and to make such interpretations as he may deem necessary for the proper
fulfillment of the Contract Documents. During the course of the work, should any conflicts,
ambiguities, or discrepancies be found that are not addressed or any discrepancies between the
Drawings and the Specifications to which the Contractor has failed to call attention before
submitting the offer, then the CO will interpret the intent of the Drawings and Specifications and
the Contractor hereby agrees to abide by the CO’s interpretation and agrees to carry out the work
in accordance with the decision of the CO. In such event the Contractor will be held to have
included in the offer the most expensive material and/or method of construction

14 WORK PHASES

A. Each Task Order shall be conducted in one phase. The Contractor will be responsible for
determining the sequence of operation to maintain safety at the construction site.

B. Before commencing Work, submit a schedule showing the sequence, commencement and
completion dates, and move-in dates of USFWS's personnel for all of the Work.

15 WORK UNDER OTHER CONTRACTS

A.  General: Cooperate fully with separate contractors so work on those contracts may be carried out
smoothly, without interfering with or delaying work under this Contract. Coordinate the Work
of this Contract with work performed under separate contracts.

1.6 USE OF PREMISES

A.  General: Contractor shall have limited use of premises for construction operations during
construction period. Contractor's use of premises is limited by USFWS's need for uninterrupted
operations and the right to perform work in affected areas.

B.  Use of Site: Limit use of premises to areas where the Contract limits are indicated. Do not disturb
portions of Project site beyond areas in which the Work is indicated.

1. Contractor shall minimize debris transferring into the adjacent canal and wildlife areas.
Use of temporary barriers and separate filter systems will be required.

1.7 WORK RESTRICTIONS

A.  Unless otherwise directed by the COR, normal working hours are 0700 to 1600, Monday through
Friday (except U.S. Federal holidays). Contractor requests to work outside normal working hours
require COR approval. However, the COR has full discretion to approve or disapprove, or
withdraw approval of requests. If the contractor desires to work outside normal hours (including
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Saturdays, Sundays, and holidays), he shall submit his written request to the COR at least 48
hours in advance. Some typical constraints on working outside normal working hours are:

1. The Contractor’s request must be made at least two days in advance (e.g., request received
by close of business Wednesday for work on following Saturday). Prior to submitting the
request, the Contractor must coordinate as needed (such as utility outages) and have all
required people and materials for the work that will be performed.

2. A Contractor with quality or safety problems (as determined by the COR) will be restricted
to normal working hours. Contractors may also not work time outside of normal working
hours if they are not present on the job site during normal working hours.

3. A Contractor who fails to correct deficiencies within a reasonable time (as determined by
the COR) will be restricted to normal working hours or may be allowed to work outside
normal working hours only to correct those deficiencies.

4. The Contractor shall schedule his work to cause the least amount of interference to normal
activities.

B.  Existing Utility Interruptions: Do not interrupt utilities serving facilities occupied by USFWS or

others unless permitted under the following conditions and then only after arranging to provide
temporary utility services according to requirements indicated:

1. Notify USFWS COR not less than 10 days in advance of proposed utility interruptions.
2. Do not proceed with utility interruptions without USFWS and utility company written
permission.
1.8 MEANS AND METHODS

A. Means and methods of construction are solely the responsibility of the Contractor and shall be
such as the Contractor or his subcontractors may choose; subject, however, to the Contracting
Officer's right to reject means and methods proposed which, in his opinion:
1.  Constitute a hazard to the work, persons or property.
2. Will not produce finished work in accordance with terms of the Contract.

3. Are contrary to specified means or methods included in the Contract.

B.  The right to reject means and methods of Contractor or subcontractor shall not be construed or
interpreted as acceptance of control of means and methods by the Contracting Officer.

C.  The Contracting Officer's approval or failure to exercise right to reject means and methods will
not relieve the Contractor of his obligation to complete the work required by the Contract.

D. Total responsibility for control of means and methods lies with the Contractor for all work.

1.9 PERMITS AND FEES
A.  Contractor is responsible for applying for utility services, obtaining required permits, and

payment for any associated fees. Compliance is required with the conditions of all permits that
have been issued. All fees must be paid by the Contractor.
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B.  Contractor is responsible for paying all charges associated with the construction of the
project. This includes temporary and permanent utilities, permits, inspection fees,
connection fees and equipment to be installed by utility companies. This allocation of
financial responsibility applies to all utilities as well as City and County agencies and
entities.

1.10 SECURITY REQUIREMENTS

A.  Personnel List: Contractor shall provide the COR with a list of Contractor's personnel who will
require access to the site. The list shall be kept current during project work.

PART 2 - PRODUCTS

NOT USED

PART 3 - EXECUTION — NOT USED

END OF SECTION 01 10 00
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SECTION 01 25 00-SUBSTITUTION PROCEDURES

PART 1 - GENERAL

1.1

1.2

DEFINITIONS

A. Substitution: Any product or material that is submitted that is not the exact make and model
number of the design basis shall be considered a substitution. This includes products that are from
the same manufacturer but are different models. If the design basis is discontinued or obsolete, any
product replacement is also considered a substitution. All substitutions shall follow the substitution
procedures listed herein.

B. Known Acceptable Source: A manufacturer of a particular product or material that has been
utilized successfully on past USFWS projects. This is not an indication that a particular
manufacturer will meet the requirements of each USFWS project, only that they have been found
to meet the requirements on past projects.

C. Basis of Design: Well-defined requirements consist of a set of statements that could form
the basis of inspection and test acceptance criteria.

SUBSTITUTION PROCEDURE
Submission of request for substitution shall constitute a representation by the Contractor that he:

1. Has investigated the proposed product and determined that it is equal to or better than the
specified product. Absence of an explicit comparison of any characteristic of the proposed
product to the specified product shall constitute a representation that the proposed product
is equal to or better than the specified product with regard to that characteristic.

Will provide the same warranty for the proposed product as for the specified product.
3. Will coordinate the installation and make other changes which may be required for the
work to be complete in all respects, including:
a. Redesign.
b. Additional components and capacity required by other work affected by the change.
C. Waives all claims for additional costs and time extensions which subsequently
may become apparent, and which are caused by the change.
4. Will reimburse the Government for additional costs for evaluation of the substitution
request, redesign if required, and reapproval by authorities having jurisdiction if required.

N

Substitutions will not be considered when acceptance would require substantial revision of the
contract documents.

Substitutions will not be considered when they are indicated or implied on shop drawing or
product data submittals without separate written request.

Substitution requests will not be considered when submitted directly by subcontractor or supplier.

SUBSTITUTION PROCEDURES 012500-1
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E.  Substitution Request Procedure: Submit written request with complete data substantiating
compliance of the proposed product with the requirements of the contract documents.

1. Submit each request and accompanying documentation of compliance to the Contracting
Officer Representative (COR).

2. Only one request for substitution will be considered for each product.

F. Data Required with Substitution Request: Provide at least the following data:

1. Identify product by specification section and paragraph number.

2. Manufacturer's name and address, trade name and model number of product (if
applicable), and name of fabricator or supplier (if applicable).

3. Complete product data.

4. A list of other projects on which the proposed product has been used, with project name,
and the design professional's name.

5. An itemized comparison of the proposed product to the specified product.
6. Net amount of change to the contract sum.

7. List of maintenance services and replacement materials available.

8. Statement of the effect of the substitution on the construction schedule.

9. Description of changes that will be required in other work or products if the substitute
product is approved.

G.  The COR will determine acceptability of the proposed substitution.

H.  When the proposed substitution is not accepted, provide the product (or one of the products, as
the case may be) specified.

PART 2 - PRODUCTS
NOT USED
PART 3 - EXECUTION

NOT USED

END OF SECTION 01 25 00
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PRODUCT SUBSTITUTION REQUEST FORM

Note:

This form to be used by General Contractor only. Requests by others will be returned with no

response.

Project:
Location:

Government:

Date:

We hereby submit for your consideration the following substitution instead of the item specified or shown
on the Drawings:

Section Number: Paragraph Specified item

Proposed Substitution:

Attach complete product data, drawings, and descriptions of products, with fabrication and installation
details. Provide laboratory tests if applicable.

Provide sample, if applicable. Indicate if sample will be provided under separate cover.

Include complete information on changes to Drawings and/or Specifications that proposed substitution will
require for its proper installation.

Fill in blanks below: (Include attachments if space is insufficient. Failure to provide information will void
submittal)

A

Reason(s) for proposed substitution: (check all that apply)

1. Request is equivalent to product/material/assembly specified. (Note: Attach technical

documentation)

2. Specified product or method cannot be provided within the Contract time. (Note: This request will

not be considered if the product or method cannot be provided as a result of the Contractor’s
failure to pursue the Work promptly, or to coordinate the various activities properly, of if the
Contractor fails to place timely orders)

3. Specified product or method cannot receive necessary approval by authority having jurisdiction,

and Contractor certifies that the requested substitution can be approved. (Note: Attach approval
documentation)

4. A substantial advantage is offered the Government, in terms of cost, time, energy conservation or

other considerations of merit, after deducting redesign and evaluation costs of other work by the
Government or separate contractors and similar considerations.

5. Specified product or method cannot be provided in a manner which is compatible with other

materials of the Work, and the Contractor certifies that the substitution will overcome the
incompatibility.
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6. Specified product cannot be properly coordinated with other materials in the Work, and the
Contractor certifies that the proposed substitution can be properly coordinated.

7. Specified product or method cannot receive a warranty as required by Contract Documents, and
Contractor certifies that the proposed substitution can receive required warranty.

B. B. Does the substitution affect dimensions or details shown on Drawings:
No

Yes (Note: Attach marked up prints of drawings showing changes required)

C. C. What effect does the substitution have on other trades?

D. D. Compare significant qualities of proposed substitution with those of work or product originally
specified or shown on drawings. Include elements such as size, weight, durability, performance,
visual effect, etc.

E. E. Coordinate information. Include all changes required in other elements of the work in order to
accommaodate the substitution, including work performed by Government or separate contractors.

F. F. State effect substitution will have on the work schedule in comparison to the schedule which
would prevail without the proposed substitution. State the effect of the proposed substitution on
Contract Time.

G. G. Provide complete cost information, including a proposal of any net change in the Contract
Amount.

H. H. Manufacturer’s warranties of the proposed substitution and specified items are:
Same

Different (Note: Explain on attachment)
The undersigned Contractor certifies its opinion that, after thorough evaluation, the proposed substitution
will result in work that in every significant respect will be equivalent to or superior to the work required by
the original Contract Documents and that it will perform adequately in the application indicated.
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Rights to additional payment or time because of failure of the substitution to perform adequately are hereby
waived.

The undersigned hereby agrees to pay in full for any changes to design, including detailing and engineering
costs caused by the requested substitution.

Submitted by: (Note: Submittal void and will be discarded if unsigned or if signed by entity other than
Contractor)

Signature:
(Contractor’s authorized representative)
(Title)
Firm Name:
Date:
For use by Contracting Officer Representative:
Accepted Accepted as Noted
Not Accepted Received too late
By: Date:

(Contracting Officer Representative)

By: Date:
(Contracting Officer Representative)

Remarks:
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SECTION 01 31 00 - PROJECT MANAGEMENT AND COORDINATION

PART 1 - GENERAL

11 SUMMARY

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

General project coordination procedures.
Administrative and supervisory personnel.
Coordination drawings.

Requests for Information (RFIs).

Project Web site.

Project meetings.

ocouarwppE

1.2 DEFINITIONS

A RFI: Request for Information from COR, Designer, or Contractor seeking information from
each other during construction.

1.3 COORDINATION

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

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

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

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

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

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

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

Progress meetings.

Pre-installation conferences.

I
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14

15

1.6

1.7

7. Project closeout activities.
8. Startup and adjustment of systems.
9. Project closeout activities.

KEY PERSONNEL

Key Personnel Names: Within fourteen (14) calendar days of Notice to Proceed, submit a list
of key personnel assignments, including superintendent and other personnel in attendance at
Project site. Identify individuals and their duties and responsibilities; list addresses and
telephone numbers, including office and cellular telephone numbers and email addresses.
Provide names, addresses, and telephone numbers of individuals assigned as standbys in the
absence of individuals assigned to Project.

CONTRACTOR PERSONNEL REQUIREMENTS

Project Superintendent with a minimum of ten (10) years of experience in coordinating
subcontractors in construction industry.

CONSTRUCTION PROGRESS PHOTOGRAPHS

Provide construction photographs of the project on a once-per-week basis. In addition:
1. Final Completion Photographs: After date of Substantial Completion and all temporary
structures have been removed provide a final set of photographs.

REQUESTS FOR INFORMATION (RFIs)

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

1. COR will return RFIs submitted by other entities controlled by Contractor with no
response.

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

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

Project name.

Project number.

Date.

Name of Contractor.

Name of CO.

RFI number, numbered sequentially.

RFI subject.

Specification Section number and title and related paragraphs, as appropriate.
Drawing number and detail references, as appropriate.

DOONOUAWER
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11.
12.

13.
14.

Field dimensions and conditions, as appropriate.

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

Contractor's signature.

Attachments: Include sketches, descriptions, measurements, photos, Product Data, Shop
Drawings, coordination drawings, and other information necessary to fully describe items
needing interpretation.

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

C. CO's Action: CO will review each RFI, determine action required, and respond. Allow seven
(7) calendar days for CO’s response for each RFI. RFIs received by CO after 1:00 P.M. local
time will be considered as received the following working day.

1.

The following RFIs will be returned without action:

a. Requests for approval of submittals.

b. Requests for approval of substitutions.

C. Requests for coordination information already indicated in the Contract
Documents.

d. Requests for adjustments in the Contract Time or the Contract Sum.

e. Requests for interpretation of Designer's actions on submittals.

f. Incomplete RFIs or inaccurately prepared RFIs.

CO's action may include a request for additional information, in which case CO's time
for response will date from time of receipt of additional information.

CO's action on RFIs that may result in a change to the Contract Time or the Contract
Sum. If Contractor believes the RFI response warrants change in the Contract Time or
the Contract Sum, notify CO in writing within four (4) calendar days of receipt of the
RFI response.

D.  On receipt of CO's action, update the RFI log and immediately distribute the RFI response to
affected parties. Review response and notify CO within seven (7) calendar days if Contractor
disagrees with response.

E. RFI Log: Prepare, maintain, and submit a tabular log of RFIs organized by the RFI number.
Submit log weekly. Use CSI Log Form 13.2B or other COR approved form. Include the
following:

NOoOORWN R

Project name.

Name and address of Contractor.

RFI number including RFIs that were dropped and not submitted.

RFI description.

Date the RFI was submitted.

Date CO's response was received.

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

Identification of related Field Order, Work Change Directive, and Proposal Request, as
appropriate.
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1.8

A

PROJECT MEETINGS

General: Schedule and conduct meetings and conferences at Project site, unless otherwise

indicated.

1. Attendees: Inform participants and others involved, and individuals whose presence is
required, of date and time of each meeting. Notify CO of scheduled meeting dates and
times.

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

3. Minutes: Contractor shall record significant discussions and agreements achieved.

Distribute the meeting minutes to everyone concerned, including CO, within three days
of the meeting.

Preconstruction Conference: CO will schedule and conduct a preconstruction conference before
starting construction, at a time convenient to the government and the contractor, but no later
than fifteen (15) days after execution of the Agreement.

1.
2.

Conduct the conference to review responsibilities and personnel assignments.

Attendees: Authorized representatives of CO's; project manager, project superintendent;
major subcontractors; suppliers; and other concerned parties shall attend the conference.
Participants at the conference shall be familiar with Project and authorized to conclude
matters relating to the Work.

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

Tentative construction schedule.
Phasing/sequencing.

Permits

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

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

Procedures for testing and inspecting.

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

Submittal procedures.

Sustainable design requirements.

Preparation of record documents.

Use of the premises.

Work restrictions.

Working hours.

USFWS' occupancy requirements.

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

Office, work, and storage areas.

Equipment deliveries and priorities.

First aid.

Security.

SXS<ECYPTOQTOS3ITRATTSQ AP0 TS
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C.

4.

aa. Progress cleaning.

FEBRUARY 2024

bb. Environmental requirements and procedures, including but not limited to:

1) Erosion and Sediment control.
2) Solid Waste Management Plan.
3) Environmental Management Plan.

Minutes: Contractor shall record and distribute meeting minutes.

Progress Meetings: Construction manager shall conduct progress meetings at weekly intervals.

1.
2.

Coordinate dates of meetings with preparation of payment requests.

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

matters relating to the Work.

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

appropriate to status of Project.

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

subsequent activities will be completed within the Contract Time.

1) Review schedule for next period.

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

1) Interface requirements.
2)  Sequence of operations.
3) Status of submittals.
4) Deliveries.
5) Off-site fabrication.
6) Access.
7) Site utilization.
8)  Temporary facilities and controls.
9) Progress cleaning.
10) Quality and work standards.
11) Status of correction of deficient items.
12) Field observations.
13) Status of RFlIs.
14) Status of proposal requests.
15) Pending changes.
16) Status of Change Orders.
17) Pending claims and disputes.
18) Documentation of information for payment requests.
19) Status of environmental plans.

PROJECT MANAGEMENT AND COORDINATION
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4. Minutes: Contractor shall record and distribute the meeting minutes to each party present
and to parties requiring information.

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

D.  Project Closeout Conference: Schedule and conduct a Project closeout conference, at a time
convenient to the CO, but no later than sixty (60) days prior to the scheduled date of Substantial
Completion.

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

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

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

a. Preparation of record documents.

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

Submittal of written warranties.

Requirements for preparing sustainable design documentation.

Requirements for preparing operations and maintenance data.

Requirements for demonstration and training.

Preparation of Contractor's punch list.

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

i Submittal procedures.

J. Coordination of separate contracts.

k. Responsibility for removing temporary facilities and controls.

o

SKQ H~D a0

4. Minutes: Contractor shall record and distribute meeting minutes.

PART 1 - PRODUCTS - NOT USED

PART 2 - EXECUTION - NOT USED

END OF SECTION 01 31 00
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SECTION 01 32 00 - CONTRACTOR-PREPARED CONSTRUCTION SCHEDULE

PART 1 - GENERAL

11

A

CONTRACTOR-PREPARED CONSTRUCTION SCHEDULE

Progress Chart - The Contractor shall prepare a detailed construction schedule for the project.
The schedule shall be coordinated with the Contracting Officer (CO) and include all milestone
activities. The scheduling of construction is the responsibility of the Contractor and Contractor’s
management personnel shall actively participate in its development. The requirement for the
schedule is included to assure adequate planning and execution of the work and to assist the
Contracting Officer (CO) in evaluating progress of work. Submit the Construction Schedule to
the CO within ten (10) calendar days after contract award.

Format - The construction schedule shall consist of a diagram or a bar chart showing the start and
the end dates of construction as well as the major items to be constructed, what work is occurring,
length of time anticipated for the activity and the flow of construction.

Diagram(s) shall show the order and interdependence of activities and the sequence in which the
diagram will be followed to show how the start of a given activity is dependent on the completion
of preceding activities and its completion restricts the start of following activities.

Diagram activities shall include, in addition to construction activities, the procurement of critical
materials and equipment, fabrication of special materials and equipment and their installation and
testing. All activities of the Government and others that affect progress, and contract required
dates for completion of all parts of the work shall also be shown.

Monthly reports - The Contractor shall submit, as part of the monthly request for payment, copies
of the following items

a. An updated construction schedule showing the actual construction progress and its
current status.

This information is necessary for the USFWS to know the exact cost of the above referenced
assets in order to capitalize the assets at the end of the project. The reports shall show the
activities or portions of activities completed during the reporting period and their total
value as basis for the Contractor's periodic request for payment. Payment made will be
based on the total value of such activities completed or partially completed after
verification by the Contracting Officer. The report will state the percentage of the work
completed and scheduled as of the report date and the progress along the critical path in
terms of days ahead or behind the allowable dates. If the project is behind schedule,
progress along other paths with negative slack shall also be reported. The Contractor
shall include but not be limited to a description of the problem areas, current and
anticipated, delaying factors and their impact, and an explanation of corrective actions
taken or proposed.

CONTRACTOR-PREPARED CONSTRUCTION SCHEDULE 013200-1
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PART 2 - PRODUCTS

NOT USED

PART 3 - EXECUTION

NOT USED

END OF SECTION 01 32 00
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SECTION 01 33 00 - SUBMITTAL PROCEDURES

PART 1 - GENERAL

11

A

1.2

1.3

SUMMARY

Submittals listed or specified in this Contract shall conform to the provisions of this section,
unless explicitly stated otherwise.

DEFINITIONS

Submittal Definition: Shop drawings, product data, samples, administrative and closeout
submittals, and additional data presented for review and approval. Contract clauses referring to
material, workmanship specifications and drawings for construction shall apply to all
submittals.

Types of Submittals

1. Shop Drawings. As used in this Section, drawings, schedules, diagrams, and other data
prepared specifically for this contract, by the Contractor or through the Contractor by
way of a subcontractor, manufacturer, supplier, distributor, or other lower tier contractor,
to illustrate a portion of the work.

2. Product Data. Preprinted material such as illustrations, standard schedules, performance
charts, instructions, brochures, diagrams, manufacturer's descriptive literature, catalog
data, and other data to illustrate a portion of the work, but not prepared exclusively for
this Contract. Information such as mix design, material characteristics, and similar data is
included herein.

3. Samples. Physical examples of products, materials, equipment, assemblies, or
workmanship, physically identical to a portion of the work, illustrating a portion of the
work or establishing standards for evaluating the appearance of the finished work or both.

4. Administrative and Closeout Submittals. Submittals of data for which reviews and
approval will be to ensure that the administrative requirements of the project are
adequately met but not to ensure directly that the work is in accordance with the design
concept and in compliance with the contract documents.

Approving Authority: Contracting Officer (CO).

Work: As used in this Section, the construction required by the contract documents, including
labor necessary to produce the construction and materials, products, equipment, and systems
incorporated or to be incorporated in such construction and including materials, products,
equipment, and systems produced both on-and off-site.

SUBMITTALS

Submit the following in accordance with the requirements of this section.

1. Submittal status log: List each submittal. Include for each submittal the specification
section number; description of item for which the submittal is required; and the

SUBMITTAL PROCEDURES 013300-1
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Contractor's scheduled date for the submittal. Submit the log within fifteen (15) days
after notice to proceed. Indicate required approval date to maintain project schedule.

PROCEDURES FOR SUBMITTALS
Limits and Constraints Regarding Submittals

1. Submittals shall be complete for each portion of the work; components of the work
interrelated as a system shall be submitted at the same time.

2. When submittal acceptability is dependent on conditions, items, or materials included in
separate subsequent submittals, the submittal will be returned without review.

3. Submittals of information not required as a submittal or covering work for which the
submittals have been returned as “No Exceptions Taken” will be returned without review.

4. Approval of a separate material, product, or component does not imply approval of
assembly in which the item functions.

5. The work shall conform to approved submittals, except contractor shall conform to the
contract requirements and resubmit the submittal if a previously approved submittal has
an error or omission.

6. When submitting for approval material which is other than that cited in the contract,
submit the necessary scale drawings, wiring and control diagrams, cuts or entire catalogs,
pamphlets, descriptive literature, and performance and test data of both the material
specified and the material he wishes to substitute in the number of copies of each as
required under the contract.

Scheduling of Submittals

1. Coordinate preparation and processing of submittals with performance of the work so that
work will not be delayed by submittal processing. Coordinate and sequence different
categories of submittals for same work, and for interfacing units of work, so that one will
not be delayed for coordination with another.

2. Except as specified otherwise, allow a review period beginning with receipt by the
approval authority that includes at least twenty (20) working days.

Substitutions: See Section 01 25 00 Substitution

Resubmittal Costs: Initial submittals requiring Government approval will be reviewed at no cost
to the Contractor. The cost of reviewing resubmittals, for reason of failure of the initial
submittal to meet contract requirements, shall be the responsibility of the Contractor. The CO
may issue a deductive contract modification to reduce the contract price to cover the costs of
each resubmittal of items requiring Government review and approval. The contract completion
date will not be extended due to non-compliance with submittal requirements.

Contractor's Responsibilities:

1. Determine and verify field measurements, materials, field construction criteria; review
each submittal; and check and coordinate each submittal with requirements of the work
and Contract documents.

2. Ensure that material is clearly legible. Ensure required specialty stamps are affixed and
signed.

SUBMITTAL PROCEDURES 013300-2
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3.

Stamp each sheet of each submittal with the Contractor's certificating stamp, except that
data submitted in bound volume or on one sheet printed on two sides may be stamped on
the front of the first sheet only. Word the submittal stamp as follows:

"I hereby certify that the (equipment) (material) (article) shown and marked in this
submittal is that proposed to be incorporated into Contract Number :
is in compliance with the contract drawings and specification, can be installed in the
allocated spaces, and is submitted for Government approval.

Certified by Date "

Sign the Contractor's certification. The person signing the certification shall be one
designated in writing by the Contractor as having that authority. The signature shall be in
original ink. Stamped signatures are not acceptable.

Transmit submittals to the approving authority in orderly sequence, in accordance with
the Submittal Status Log, and to prevent project delays and delays in work by the
Government or separate contractors.

Advise the approving authority of substitution, as required by the paragraph entitled
"Substitutions."

Correct and resubmit submittal as directed by the approving authority. Direct specific
attention, in writing or on resubmitted submittal, to revisions not requested by the
approving authority on previous submissions.

Retain a copy of approved submittals at the project site, including the Contractor's copy
of approved samples.

Furnish additional copies of submittals if requested by the CO.

Ensure no work is begun until the submittals for that work have been returned with a
review comment other than “Revise and Resubmit” or “Rejected”.

F. Approving Authority's Responsibilities:

1.

Submittals will be reviewed for approval with reasonable promptness and only for
conformance with project design concepts and compliance with the contract documents.
If a substitution is not identified as required by the paragraph entitled "Substitution™, then
the approval of the submittal SHALL NOT be an approval of the substitution.

The checking, marking or approval of the shop drawings and/or product data by the COR
shall not be construed as a complete check, but will indicate only that the general method
of construction and detailing is satisfactory. Approval will not relieve the contractor of
the responsibility for any error which may exist. The contractor shall be responsible for
the dimensions and design of adequate connections, details, and satisfactory construction
of all work.

Submittals will be returned with one of the following notations:

a. Submittals marked “As Submitted” indicate the work may proceed as presented in
the submittal.

b. Submittals marked “Not Approved” indicate the submittal has failed to meet the
specification requirements and work may not proceed.

C. Submittals marked “As Noted” indicate there are markings in the submittal that
must be included to result in an acceptable submittal. Contractor may proceed
with the work by accepting and incorporating the markings in the finished work
unless the “Revise and Resubmit” box is checked.

d. Submittals marked “Revise and Resubmit” must be modified and resubmitted.
The revised submittal number must indicate that it is a resubmittal of a rejected
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1.5

submittal.

The transmittal sheet returning the submittal will be initialed.

FORMAT AND QUANTITY OF SUBMITTALS

Transmittal Form: Transmit each submittal, except sample installations and sample panels, to
the office of the approving authority. Transmit submittals with a transmittal form approved by
the CO and standard for the project. The transmittal form shall identify the Contractor, indicate
the date of the submittal, and include information prescribed by the transmitted form and
required in the paragraph entitled "ldentifying Submittals." Process transmittal forms to record
actions regarding sample panels and sample installations.

Identifying Submittals: Identify submittals, except sample panel and sample installation, with
the following information permanently adhered to or noted on each separate component of each
submittal and noted on the transmittal form. Mark each copy of each submittal identically, with
the following:

1. Project title and location.

2. Construction contract number.

3. The Section number and paragraph number of the Section by which the submittal is
required and the paragraph to which it conforms.

4. The name, address, and telephone number of the subcontractor, supplier, manufacturer
and any other second tier contractor associated with the submittal.

5. Product identification and location in project.

Format and Quantity for Shop Drawings

1. For shop drawings presented on sheets larger than 11-inches by 17 inches, submit two
printed copies and one Portable Document Format (PDF) file transmitted electronically
or on a flash drive of each shop drawing prepared for this project.

2. For shop drawings presented on sheets 11-inches by 17 inches or less, submit two printed
copies with each bound in a separate volume and a PDF file transmitted electronically or
on a flash drive of each shop drawing prepared for this project.

3. Include on each drawing the drawing title, number, date, and revision numbers and dates,
in addition to the information required in the paragraph entitled "Identifying Submittals.”

4. Dimension drawings, except diagrams and schematic drawings; prepare dimensioned
drawings to scale. Identify materials and products for work shown.

5. Shop drawings shall be not less than 8 1/2 by 11 inches or more than 36 by 42 inches.

6. After review, the approving authority will return a PDF file and a marked original.

Format and Quantity for Product Data

1. Submit two printed copies with each, bound in a separate volume and a PDF file
transmitted on compact disk or flash drive of each Product Data prepared for this project.

2. Present submittals for each Section as a complete, bound volume. Include a table of
contents listing page and catalog item numbers for product data.

3. Indicate, by prominent notation, each product that is being submitted; indicate the Section
and paragraph numbers to which it pertains.
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Supplement product data with material prepared for the project to satisfy submittal
requirements for which product data does not exist. Note that the material is developed
specifically for the project.

E. Format and Quantity of Samples:

1.

Furnish samples in the sizes below, unless otherwise specified or unless the manufacturer
has prepackaged samples of approximately the same size as specified:

a. Sample of equipment or device: Full size.

b. Sample of materials less than 2 by 3 inches: Built up to 8 1/2 by 11 inches.

C. Sample of materials exceeding 8 1/2 by 11 inches: Cut down to 8 1/2 by 11 inches
and adequate to indicate color, texture, and material variations.

d. Sample of linear devices or materials such as conduit and handrails: 10-inch

length or length to be supplied, if less than 10 inches.

Sample of non-solid materials such as sand and paint: Pint.

Color selection samples: 2 inches by 4 inches.

Sample panel: 4 feet by 4 feet.

Sample Installation: 100 square feet.

oQ —h o

Samples showing range of variation: Where variations are unavoidable due to the nature
of the materials, submit sets of samples of not less than three units showing the extremes
and middle of the range.

Quantity, unless otherwise specified:

a. Submit two samples, or two sets of samples showing range of variation, of each
required item. One approved sample or set of samples will be retained by the
approving authority and one will be returned to the Contractor.

b. Submit one sample panel. Include components listed in technical section or as
directed.

C. Submit one sample installation, where directed.

Reusable samples: Incorporate returned samples into the work only if so specified or
indicated. Incorporated samples shall be in undamaged condition at the time of use.

Recording of sample installation: Note and preserve the notation of the area constituting
the sample installation but remove the notation at the final clean up of the project.

When a color, texture or pattern is specified in naming a particular manufacturer and
style, include one sample of that manufacturer and style, for comparison.

Transmittal Form for samples shall identify manufacturer, model, type, color, etc.
sufficient to reorder or replace.

F. Format and Quantity of Administrative and Closeout Submittals

1.

Unless otherwise specified, submit administrative and closeout submittals in the format
and quantities required for shop drawings.
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2. Comply with section entitled “Closeout Procedures”.

PART 2 - PRODUCTS
NOT USED
PART 3 - EXECUTION

NOT USED

END OF SECTION 01 33 00
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SUBMITTAL REGISTER

This preliminary submittal register is provided for information only. The Contractor is responsible to verify the
accuracy of this list. Inclusion or exclusion of submittals in this list does NOT relieve the Contractor’s
responsibility of complying with all of the submittal requirements of individual specification sections.

SECTION 01 31 00 - PROJECT MANAGEMENT AND COORDINATION
1.4 Key Personnel within 14 days of NTP
1.6 RFI Log weekly

SECTION 01 32 00 CONTRACTOR PREPARED CONSTRUCTION SCHEDULE
. within 10 days after
1.1 Construction Schedule
award
SECTION 01 33 00 - SUBMITTAL PROCEDURES
. within 15 days after
1.3 FWS Submittal Form log
NTP
SECTION 01 40 00 - CONTRACTOR QUALITY CONTROL
7 days prior to
construction
7 days prior to
construction
3.6 Daily Logs within 24 hours

3.2 Contractor Quality Control Plan

3.2 Contractor Quality Control Personnel

SECTION 01 50 00 - TEMPORARY FACILITIES AND CONTROLS
1.4 Site Plan prior to construction

SECTION 01 52 16 - SAFETY REQUIREMENTS

30 days prior to
construction
within 5 days of
occurance

1.4 Accident Prevention Plan (APP)

1.11 Records

SECTION 01 56 23 - BARRIERS AND ENCLOSURES
N/A

SECTION 01 71 33 - PROTECTION OF WORK AND PROPERTY

within 15 days after

1.2 Storm Protection Plan NTP

SECTION 01 77 00 - CLOSEOUT PROCEDURES
N/A

SECTION 01 77 10 - FINAL CLEANING
N/A

SECTION 01 78 23 - OPERATION AND MAINTENANCE DATA

SUBMITTAL REGISTER 013301-1
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15 days prior to

requesting
Initial Submittal Substatantial
Completion
inspection
. . 15 days prior to final
Final Submittal . .
inspection
SECTION 01 78 36 - WARRANTIES AND GUARANTEES
. prior to final
Warranties
acceptance

SECTION 01 78 39 - PROJECT RECORD DOCUMENTS
at substantial
Record Documents .
completion
SECTION 01 91 00.15 - Building Commissioning
SUBMITTALS
1.7 Government approval is required for submittals with a "G" or "'S"
classification. Submittals not having a "G" or "S" classification are for
information only. When used, a code following the "G" classification
identifies the office that will review the submittal for the Government.
Submit the following in accordance with Section 01 33 00

SECTION 08 11 13 - HOLLOW METAL DOORS AND FRAMES
ACTION SUBMITTALS
1.6 A Product Data: For each type of product.
1. Include construction details, material descriptions, core descriptions, and finishes
Interior Standard Steel Door and Frames
Exterior Standard Steel Door and Frames
Exterior Custom Hollow-Metal Door and Frames
Borrowed Lites
Hollow-Metal Panels
Frame Anchors
1.6 B Shop Drawings: Include the following:
. Elevations of each door type.
. Details of doors, including vertical- and horizontal-edge details and metal thicknesses.
. Frame details for each frame type, including dimensioned profiles and metal thicknesses.
. Locations of reinforcement and preparations for hardware.
. Details of each different wall opening condition.
. Details of anchorages, joints, field splices, and connections.
. Details of accessories.
. Details of moldings, removable stops, and glazing.
1.6 C Samples for Initial Selection: For hollow-metal doors and frames with factory-applied color
finishes.
1.6 D Samples for Verification:
1. Finishes: For each type of exposed finish required, prepared on Samples of not less than 3
by 5 inches.
2. Fabrication: Prepare Samples approximately 12 by 12 inches to demonstrate compliance
with requirements for quality of materials and construction:
a. Doors: Show vertical-edge, top, and bottom construction; core construction; and
hinge and other applied hardware reinforcement. Include separate section showing
glazing if applicable.

0N O U b WN K-
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b. Frames: Show profile, corner joint, floor and wall anchors, and silencers. Include

separate section showing fixed hollow-metal panels and glazing if applicable.

E. Product Schedule: For hollow-metal doors and frames, prepared by or under the supervision of
supplier, using same reference numbers for details and openings as those on Drawings. Coordinate
with final door hardware schedule.

INFORMATIONAL SUBMITTALS

1.7A

A. Qualification Data: For door inspector.

1. Egress Door Inspector: Submit documentation of compliance with NFPA 101,

Section 7.2.1.15.4.

B. Product Test Reports: For each type of thermally rated door assemblies for tests performed by a
qualified testing agency indicating compliance with performance requirements.

C. Oversize Construction Certification: For assemblies required to be fire-

rated and exceeding limitations of labeled assemblies.

D. Field quality control reports.

CLOSEOUT SUBMITTALS

1.8A

Record Documents: For fire-rated doors, list of door numbers and applicable
room name and number to which door accesses

SECTION 09 22 16 - NON-STRUCTURAL METAL FRAMING
ACTION SUBMITTALS

1.2A

A.Product Data:
1. Framing systems.

INFORMATIONAL SUBMITTALS

1.3A

1.3B

Product Certificates: For each type of code-compliance certification for studs
and tracks.

Evaluation Reports: For high-strength steel studs and tracks and power-
actuated fasteners, from ICC-ES or other qualified testing agency acceptable
to authorities having jurisdiction.

SECTION 09 29 00 - GYPSUM BOARD
ACTION SUBMITTALS

13A

138B

1.3C
13D

Product Data: For the following:

. Gypsum wallboard.

. Gypsum ceiling board.

. Exterior gypsum soffit board.

. Cementitious backer units.

. Water-resistant gypsum backing board.

. Interior trim.

. Exterior trim.

. Aluminum trim.

. Joint treatment materials.

10. Sound-attenuation blankets.

11. Acoustical sealant.

Samples: For the following products:

1. Trim Accessories: Full-size Sample in 12-inch-long length for each trim accessory
indicated.

Samples for Initial Selection: For each type of trim accessory indicated.

Samples for Verification: For the following products:

1. Trim Accessories: Full-size Sample in 12-inch-long length for each trim accessory
indicated.

O 00 NO U B WN B

SECTION 09 51 23 - ACOUSTICAL TILE CEILINGS
ACTION SUBMITTALS
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1.4 A Product Data: For each type of product.
Acoustical Tiles
Metal Suspension System
Accessories
Metal Edge Mouldings and Trim
Acoustical Sealant
Miscelllaneous Materials
1.4B Samples: For each exposed product and for each color and texture specified, 6 inches in size.
1.4C  Samples for Initial Selection: For components with factory-applied finishes.
1.4D Samples for Verification: For each component indicated and for each exposed finish required,
prepared on Samples of sizes indicated below:
1. Acoustical Tiles: Set of full-size Samples of each type, color, pattern, and texture.
2. Exposed Moldings and Trim: Set of 6-inch- long Samples of each type and color.
1.4E Delegated-Design Submittal: For seismic restraints for ceiling systems.
1. Include design calculations for seismic restraints including analysis data signed and
sealed by the qualified professional engineer responsible for their preparation.
INFORMATIONAL SUBMITTALS
1.5A A. Coordination Drawings: Reflected ceiling plans, drawn to scale, on which the following items are
shown and coordinated with each other, using input from installers of the items involved:
1. Ceiling suspension-system members.
2. Structural members to which suspension systems will be attached.
3. Method of attaching hangers to building structure.
a. Furnish layouts for cast-in-place anchors, clips, and other ceiling attachment
devices whose installation is specified in other Sections.
4. Carrying channels or other supplemental support for hanger-wire attachment where
conditions do not permit installation of hanger wires at required spacing.
5. Size and location of initial access modules for acoustical tile.
6. Items penetrating finished ceiling and ceiling-mounted items including the following:
a. Lighting fixtures.
b. Diffusers.
c. Grilles.
d. Speakers.
e. Sprinklers.
f. Access panels.
g. Perimeter moldings.
7. Show operation of hinged and sliding components adjacent to acoustical tiles.
8. Minimum Drawing Scale: 1/4 inch = 1 foot.
1.5B Qualification Data: For testing agency.
1.5C Product Test Reports: For each acoustical tile ceiling, for tests performed by
manufacturer and witnessed by a qualified testing agency.
1.5D Evaluation Reports: For each acoustical tile ceiling suspension system and anchor
and fastener type, from ICC-ES.
1.5E Field quality-control reports
CLOSEOUT SUBMITTALS
1.6A  Maintenance Data: For finishes to include in maintenance manuals
MAINTENANCE MATERIAL SUBMITTALS
1.7 A Furnish extra materials, from the same product run, that match products installed and that are
packaged with protective covering for storage and identified with labels describing contents.
1. Acoustical Ceiling Units: Full-size tiles equal to 2 percent of quantity installed.
2. Suspension-System Components: Quantity of each concealed grid and
exposed component equal to 2 percent of quantity installed.

SECTION 09 65 13 - RESILIENT BASE AND ACCESSORIES
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ACTION SUBMITTALS

1.3A  Product Data: For each type of product.

1.3B  Samples: For each exposed product and for each color and texture specified,
not less than 12 inches long.

1.3C  Samples for Initial Selection: For each type of product indicated.

1.3D Samples for Verification: For each type of product indicated and for each
color, texture, and pattern required in manufacturer's standard-size
Samples, but not less than 12 inches long.

1.3E  Product Schedule: For resilient base and accessory products.

MAINTENANCE MATERIAL SUBMITTALS

1.4A  Furnish extra materials, from the same product run, that match products
installed and that are packaged with protective covering for storage and
identified with labels describing contents.
1. Furnish not less than 10 linear feet for every 500 linear feet or fraction
thereof, of each type, color, pattern, and size of resilient product installed.

SECTION 09 91 24 - INTERIOR PAINTING (MPI STANDARDS)

ACTION SUBMITTALS

1.4 A A.Product Data: For each type of product. Include preparation requirements and application
instructions.
1. Include printout of current "MPI Approved Products List" for each product category
specified, with the proposed product highlighted.
2. Indicate VOC content.

1.4B Samples for Initial Selection: For each type of topcoat product.

1.4C Samples for Verification: For each type of paint system and in each color and gloss of topcoat.
1. Submit Samples on rigid backing, 8 inches square.
2. Apply coats on Samples in steps to show each coat required for system.
3. Label each coat of each Sample.
4. Label each Sample for location and application area.
D. Product List: Use same designations indicated on Drawings and in the Interior Painting Schedule
to cross-reference paint systems specified in this Section. Include color designations.

MAINTENANCE MATERIAL SUBMITTALS

1.5 A Furnish extra materials that match products installed and that are packaged with protective

covering for storage and identified with labels describing contents.

1. Paint: 5 percent, but not less than 1 gal. of each material and color applied

SECTION 23 05 00 - COMMON WORK RESULTS FOR HVAC

ACTION SUBMITTALS

1.3A  Product Data:
1.For each type of product, excluding motors which are included in Part 1 of
HVAC equipment Sections.
a. Include construction details, material descriptions, and dimensions of
individual components, and finishes.
b. Include operating characteristics and furnished accessories.

INFORMATIONAL SUBMITTALS

1.4A  Welding certificates.

1.4B  Field quality-control reports.

SECTION 23 05 23 - GENERAL-DUTY VALVES FOR HVAC PIPING
ACTION SUBMITTALS
1.3A  Product Data: For each type of product.
1. Include material descriptions and dimensions of individual components.

SUBMITTAL REGISTER 013301-5



ALLIGATOR RIVER NATIONAL WILDLIFE REFUGE FEBRUARY 2024
VISITORS CENTER HVAC REPLACEMENT

2. Include operating characteristics and furnished accessories.

SECTION 23 05 29 - HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT
ACTION SUBMITTALS
1.3 A Product Data: For each type of product.
INFORMATIONAL SUBMITTALS
1.4 A Welding certificates.

SECTION 23 05 48.13 - VIBRATION AND SEISMIC CONTROLS FOR HVAC

ACTION SUBMITTALS

1.4 A Product Data: For each type of product.
1. Include rated load, rated deflection, and overload capacity for each
vibration isolation device.

INFORMATIONAL SUBMITTALS

1.5A Welding certificates.

1.5B Field quality-control reports.

SECTION 23 05 53 - IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT

ACTION SUBMITTALS

1.2 A Product Data: For each type of product.
1. Equipment labels.
2. Warning signs and labels.
3. Duct labels.
4, Stencils.
5. Warning tags.
6. Pipe Labels

1.2B Samples: For color, letter style, and graphic representation required for each
identification material and device.

1.2C Equipment Label Schedule: Include a listing of all equipment to be labeled
with the proposed content for each label.

1.2D Valve-numbering scheme.

1.2 E Valve Schedules: Provide for each piping system. Include in operation and
maintenance manuals.

SECTION 23 05 93 - TESTING, ADJUSTING, AND BALANCING FOR HVAC

INFORMATIONAL SUBMITTALS

1.5A Qualification Data: Within 30 days of Contractor's Notice to Proceed, submit
documentation that the TAB specialist and this Project's TAB team members
meet the qualifications specified in "Quality Assurance" Article.

1.5B Contract Documents Examination Report: Within 30 days of Contractor's
Notice to Proceed, submit the Contract Documents review report, as
specified in Part 3.

1.5C Strategies and Procedures Plan: Within 30 days of Contractor's Notice to
Proceed, submit TAB strategies and step-by-step procedures, as specified in
"Preparation” Article.

1.5D System Readiness Checklists: Within 30 days of Contractor's Notice to
Proceed, submit system readiness checklists, as specified in "Preparation”
Article.

1.5E Examination Report: Submit a summary report of the examination review
required in "Examination" Article

1.5F Certified TAB reports.

1.5G Sample report forms.

1.5H Instrument calibration reports, to include the following:

SUBMITTAL REGISTER 013301-6
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1. Instrument type and make.
2. Serial number.

3. Application.

4. Dates of use.

5. Dates of calibration.

SECTION 23 07 13 - DUCT INSULATION
ACTION SUBMITTALS
1.2 A Product Data: For each type of product indicated. Include thermal

conductivity, water-vapor permeance thickness, and jackets (both factory-

and field-applied if any).
INFORMATIONAL SUBMITTALS
1.3 A Field quality-control reports.

SECTION 23 07 19 - HVAC PIPING INSULATION
ACTION SUBMITTALS

1.2 A Product Data: For each type of product. Include thermal conductivity, water-
vapor permeance thickness, and jackets (both factory and field applied, if

any).
INFORMATIONAL SUBMITTALS
1.3 A Field quality-control reports.

SECTION 23 08 00- COMMISSIONING OF MECHANICAL
SUBMITTALS
1.2 Government approval is required for submittals with a "G" or "'S"
classification. Submittals not having a "G" or "S" classification are for
information only. When used, a code following the "G" classification

identifies the office that will review the submittal for the Government.
Submit the following in accordance with Section 01 33 00 SUBMITTAL

SECTION 23 09 23 - DIRECT DIGITAL CONTROL (DDC) SYSTEM FOR HVAC
ACTION SUBMITTALS
1.4A  Product Data:
1.4B  Software Submittal:
1.4C  Shop Drawings:
INFORMATIONAL SUBMITTALS
1.5A  Product Certificates:
1. Data Communications Protocol Certificates:

a. Certifying that each proposed DDC system component complies with

ASHRAE 135.
B. Field Quality-Control Reports: For DDC system equipment and
components.
C. Sample warranty.
CLOSEOUT SUBMITTALS
1.6A  Operation and Maintenance Data: For DDC system.

SECTION 23 09 23.12 - CONTROL DAMPERS
ACTION SUBMITTALS
1.3A  Product Data:
1.3B  Product Data Submittals: For each damper and actuator.
1.3C  Shop Drawings:
1.3D Delegated Design Submittals:
INFORMATIONAL SUBMITTALS

SUBMITTAL REGISTER
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1.4A  Coordination Drawings: Plan drawings and corresponding product
installation details, drawn to scale, on which the following items are
indicated and coordinated with each other, using input from installers of the
items involved:

CLOSEOUT SUBMITTALS

1.5A  Operation and Maintenance Data: For control dampers.

SECTION 23 09 23.27 - TEMPERATURE INSTRUMENTS

ACTION SUBMITTALS

1.3A  Product Data:

1.3B  Product Data Submittals: For each damper and actuator.

1.3C  Shop Drawings:

1.3D Delegated Design Submittals:

INFORMATIONAL SUBMITTALS

1.4A  Coordination Drawings: Plan drawings and corresponding product
installation details, drawn to scale, on which the following items are
indicated and coordinated with each other, using input from installers of the
items involved:

1.4B  Product Certificates: For each product requiring a certificate.

1.4C  Product Test Reports:

1.4D  Field quality-control reports.

MAINTENANCE MATERIAL SUBMITTALS

1.5A  Furnish extra materials and parts that match products installed and that are
packaged with protective covering for storage and identified with labels
describing contents

SECTION 23 23 00 - REFRIGERANT PIPING
ACTION SUBMITTALS
1.2 A Product Data Submittals: For each product.
1. Submit data for each type of refrigerant piping, fitting, valve, piping
specialty, and refrigerant.

128 Delegated Design Submittals: For refrigerant piping size and layout, including oil traps, double

risers, specialties, and pipe and tube sizes to accommodate, as a minimum, equipment provided,
elevation difference between compressor and evaporator, and length of piping to ensure proper
operation and compliance with warranties of connected equipment.

1.2C Shop Drawings:
1. Show piping size and piping layout, including oil traps, double risers,
specialties, and pipe and tube sizes to accommodate, as a minimum,
equipment provided, elevation difference between compressor and
evaporator, and length of piping to ensure proper operation and compliance
with warranties of connected equipment.
2. Show interface and spatial relationships between piping and equipment.
INFORMATIONAL SUBMITTALS
1.3 A Welding Certificates: For each welder performing shop or field welding on Project.
1.3 B Field Quality-Control Reports: For each field quality control test and inspection.
CLOSEOUT SUBMITTALS
1.4 A Operation and Maintenance Data: For refrigerant valves and piping
specialties to include in maintenance manuals.

SECTION 23 31 13 - METAL DUCTS

ACTION SUBMITTALS
1.3 A A.Product Data: For each type of the following products:
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1. Liners and adhesives.
2. Sealants and gaskets.

1.3B Shop Drawings:
1. Fabrication, assembly, and installation, including plans, elevations,
sections, components, and attachments to other work.
2. Factory- and shop-fabricated ducts and fittings.
3. Duct layout indicating sizes, configuration, liner material, and static-pressure classes.
4. Elevation of top or bottom of ducts.
5.Dimensions of main duct runs from building grid lines.
6. Fittings.
7. Reinforcement and spacing.
8. Seam and joint construction.
9. Penetrations through fire-rated and other partitions.
10. Equipment installation based on equipment being used on Project.
11. Locations for duct accessories, including dampers, turning vanes, and
access doors and panels.
12. Hangers and supports, including methods for duct and building
attachment and vibration isolation.

INFORMATIONAL SUBMITTALS

1.4 A Coordination Drawings: A single set of plans or BIM model, drawn to scale,
showing the items described in this Section, and coordinated with all
building trades.

1.4 B Field quality-control reports.

SECTION 23 33 00 - AIR DUCT ACCESSORIES

ACTION SUBMITTALS

1.3 A Product Data: For each type of product.
1. For duct silencers, include pressure drop, dynamic insertion loss, and self-
generated noise data. Include breakout noise calculations for high-
transmission-loss casings.

1.3 B Shop Drawings: For duct accessories. Include plans, elevations, sections,
details, and attachments to other work.
1. Detail duct accessories' fabrication and installation in ducts and other
construction. Include dimensions, weights, loads, and required clearances;
and method of field assembly into duct systems and other construction.
Include the following:
a. Special fittings.
b. Manual volume damper installations.
c. Control-damper installations.
Retain subparagraph below if equipment includes wiring.
d. Include diagrams for power, signal, and control wiring.

SECTION 23 33 46 - FLEXIBLE DUCTS
ACTION SUBMITTALS
1.2A Product Data
1. Flexible ducts, insulated.
2. Flexible duct connectors
1.2B Product Data Submittals: For each type of product.

SECTION 23 65 14.16 - CLOSED-CIRCUIT, INDUCED-DRAFT, COUNTERFLOW COOLING TOWERS
ACTION SUBMITTALS
1.4A  Product Data: For each type of product.
1.4B  Shop Drawings:
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INFORMATIONAL SUBMITTALS

1.5A  Product Certificates: For certification required in "Quality Assurance" Article.

1.5B Field Test Reports: Include startup service reports.

1.5C  Source quality-control reports.

1.5D Field quality-control reports.

1.5E  Sample Warranty: For special warranty.

CLOSEQOUT SUBMITTALS

1.6A  Operation and Maintenance Data: For each cooling tower to include in
emergency, operation, and maintenance manuals.

MAINTENANCE MATERIAL SUBMITTALS

1.7A  Belts:

1.7B  Tool Kit:

1.7C  Touchup Coating: 32-o0z. container of paint coating used. Label outside of
container with detailed description of coating to allow for procurement of a
matching coating in the future.

SECTION 23 72 13 - HEAT WHEEL AIR-TO-AIR ENERGY RECOVERY UNITS

ACTION SUBMITTALS

1.2A  Product Data: For each type of product
1. Include rated capacities, operating characteristics, furnished specialties,
and accessories.

1.2B  Shop Drawings: For air-to-air energy recovery equipment.
1. Include plans, elevations, sections, details, and mounting details.
2. Include details of equipment assemblies. Indicate dimensions, weights,
loads, required clearances, method of field assembly, components, and
location and size of each field connection.
3. Include diagrams for power, signal, and control wiring.

INFORMATIONAL SUBMITTALS

1.3A  Field quality-control reports.

CLOSEOUT SUBMITTALS

1.4A  Operation and Maintenance Data: For air-to-air energy recovery equipment
to include in maintenance manuals

SECTION 23 81 46 - WATER-SOURCE UNITARY HEAT PUMPS

ACTION SUBMITTALS

1.2 A Product Data: For VRF HVAC system components.
1.Include construction details, material descriptions, dimensions of
individual components and profiles, and finishes for indoor and outdoor
units and for HRCUs.
2. Include rated capacities, operating characteristics, electrical
characteristics, and furnished specialties and accessories.

1.4B Shop Drawings:
1. Include plans, elevations, sections, and mounting and attachment details.
2. Include details of equipment assemblies. Indicate dimensions, weights,
loads, required clearances, method of field assembly, components, and
location and size of each field connection.
3. Include diagrams for power, signal, and control wiring.

INFORMATIONAL SUBMITTALS

1.3A  A.Product Certificates: For each type of water-source unitary heat pump,
signed by product manufacturer.
B. Field quality-control reports.
C. Sample Warranty: For manufacturer's warranty.

CLOSEOUT SUBMITTALS
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1.4A  Operation and Maintenance Data: For water-source unitary heat pumps to
include in emergency, operation, and maintenance manuals.

SECTION 26 00 10 - SUPPLEMENTAL REQUIREMENTS FOR ELECTRICAL
INFORMATIONAL SUBMITTALS
1.3 A Electrical Installation Schedule: At preconstruction meeting, and periodically thereafter as dates
change, provide schedule for electrical installation Work to Owner and Architect including, but not
limited to, milestone dates for the following activities:
. Submission of power system studies.
. Submission of specified coordination drawings.
. Submission of action submittals specified in Division 26.
. Orders placed for major electrical equipment.
. Arrival of major electrical equipment on-site.
. Preinstallation meetings specified in Division 26.
. Utility service outages.
. Utility service inspection and activation.
. Closing of walls and ceilings containing electrical Work.
10. System startup, testing, and commissioning activities for major electrical equipment.
11. System startup, testing, and commissioning activities for emergency lighting.
12. Requests for inspections by authorities having jurisdiction.

O 00N O Ul B WN P

SECTION 26 05 19 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES
ACTION SUBMITTALS
1.2 A Product Data: For each type of product. Product Data: For each type of product
INFORMATIONAL SUBMITTALS
1.3 A Qualification Data: For testing agency.
1.3 B Field quality-control reports.

SECTION 26 05 23 - CONTROL-VOLTAGE ELECTRICAL POWER CABLES
ACTION SUBMITTALS
1.2 A Product Data: For each type of product.
INFORMATIONAL SUBMITTALS
1.3 A Source quality-control reports.
1.3B Field quality-control reports.

SECTION 26 05 26 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS
ACTION SUBMITTALS
1.2A 1. Product data.
2. Sustainable Design Submittals: Environmental product declarations;
health product declarations; report on sourcing of raw materials; and third-
party certifications.
CLOSEOUT SUBMITTALS

1.28 1. Operation and Maintenance Data: In addition to items specified in Section

260010 "Supplemental Requirements for Electrical," include the following:

a. Plans showing locations of grounding features.
b. Instructions for periodic testing and inspection of grounding features at
test wells based on NFPA 70B.

SECTION 26 05 29 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

ACTION SUBMITTALS
1.2 A Product Data: For each type of product.
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SECTION 26 05 33.13 - CONDUITS FOR ELECTRICAL SYSTEMS
N/A

SECTION 26 05 44 - SLEEVES AND SLEEVE SEALS FOR ELECTRICAL RACEWAYS AND
CABLING
ACTION SUBMITTALS
1.2 A Product Data: For each type of product.
1. Round sleeves.
2. Rectangular sleeves.
3. Sleeve seal systems.
4. Grout.
5. Pourable sealants.
6. Foam sealants.

SECTION 26 05 53 - IDENTIFICATION FOR ELECTRICAL SYSTEMS
ACTION SUBMITTALS
1.3 A Product Data: For each type of product.
1.3 B amples: For each type of label and sign to illustrate composition, size, colors, lettering style,
mounting provisions, and graphic features of identification products.
1.3C C. Delegated-Design Submittal: For arc-flash hazard study.

SECTION 26 27 26 - WIRING DEVICES
ACTION SUBMITTALS
1.2 A Product Data: For each type of product.
1.2B Shop Drawings: List of legends and description of materials and process used
for premarking wall plates.
1.3C Samples: One for each type of device and wall plate specified, in each color specified.
INFORMATIONAL SUBMITTALS
1.3 A Field quality-control reports

SECTION 26 28 16 - ENCLOSED SWITCHES AND CIRCUIT BREAKERS

ACTION SUBMITTALS

1.3 A Product Data: For each type of product.

1.3 B Shop Drawings: For enclosed switches and circuit breakers.

1.3C  Field Quality-Control Submittals:
1. Field quality-control reports.

INFORMATIONAL SUBMITTALS

1.4 A Sample warranties

CLOSEOUT SUBMITTALS

1.5A  Warranty documentation.

MAINTENANCE MATERIAL SUBMITTALS

1.6A  Spare Parts: Furnish to Owner spare parts, for repairing enclosed switches
and circuit breakers, that are packaged with protective covering for storage
on-site and identified with labels describing contents
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SECTION 01 40 00 - CONTRACTOR QUALITY CONTROL

PART 1 - GENERAL

11

A.

1.2

A.

B.

1.3

A.

B.

C.

REFERENCES

The publications listed below form a part of this specification to the extent referenced. The
publications are referred to in the text by basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 3740: Minimum Requirements for Agencies Engaged in the Testing and/or Inspection of
Soil and Rock as Used in Engineering Design and Construction

ASTM E 329: Agencies Engaged in the Testing and/or Inspection of Materials Used in
Construction

SUBMITTALS
Contractor Quality Control Plan
Contractor Quality Control Personnel

Daily Logs

PART 2 - PRODUCTS

NOT USED

PART 3 - EXECUTION

3.1

3.2

GENERAL REQUIREMENTS

The Contractor is responsible for quality control and must establish and maintain an effective
quality control system. The quality control system must consist of plans, procedures, and
organization necessary to produce an end product that complies with the contract requirements.
The system must cover all construction operations, both onsite and offsite, and must be keyed to the
proposed construction sequence. The site project superintendent will be held responsible for the
quality of work on the job and is subject to removal by the CO for non-compliance with the quality
requirements specified in the contract. The site project superintendent in this context must be the
highest-level manager responsible for the overall construction activities at the site, including quality
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3.3

3.4

and production. The site project superintendent must maintain a physical presence at the site at all
times, except as otherwise acceptable to the CO, and must be responsible for all construction and
construction related activities at the site. Similar requirements apply to the quality control manager.
CONTRACTOR QUALITY CONTROL (CQC) PLAN

Content of the CQC Plan

1. The CQC Plan must include, as a minimum, the following to cover all construction
operations, both onsite and offsite, including work by subcontractors, fabricators, suppliers,
and purchasing agents:

2. The name, qualifications, duties, responsibilities, and authorities of each person assigned a
CQC function.

3. Procedures for scheduling, reviewing, certifying, and managing submittals, including those
of subcontractors, offsite fabricators, suppliers, and purchasing agents. These procedures
must be in accordance with Section 01 33 00, “SUBMITTAL PROCEDURES”.

4. Control, verification, and acceptance testing procedures for each specific test to include the
test name, specification paragraph requiring test, feature of work to be tested, test frequency,
and person responsible for each test. (Laboratory facilities must be approved by the CO.)

5. Procedures for tracking construction deficiencies from identification through acceptable
corrective action. These procedures must establish verification that identified deficiencies
have been corrected.

Acceptance of Plan: Acceptance of the Contractor's plan is required prior to the start of
construction. Acceptance is conditional and will be predicated on satisfactory performance during
the construction. The Government reserves the right to require the Contractor to make changes in
his CQC Plan and operations including removal of personnel, as necessary, to obtain the quality
specified.

Notification of Changes: After acceptance of the CQC Plan, the Contractor must notify the CO in
writing of any proposed change. Proposed changes are subject to acceptance by the CO.

COORDINATION MEETING

The CQC Plan must be submitted for review a minimum of seven (7) calendar days prior to the start
of construction. The CO may call for a Coordination Meeting where a mutual understanding of the
system details must be developed, including the forms for recording the CQC operations, control
activities, testing, administration of the system for both onsite and offsite work, and the
interrelationship of Contractor's Management and control with the USFWS's Quality Assurance.
Minutes of the meeting will be prepared by the Contractor and signed by both the Contractor and
the CO. The minutes must become a part of the contract file. There may be occasions when
subsequent conferences will be called by either party to reconfirm mutual understandings and/or
address deficiencies in the CQC system or procedures that may require corrective action by the
Contractor.

REQUEST FOR INFORMATION (RFI’s) AND SUBMITTALS

Submittals must be made as specified in Section 01 33 00 “SUBMITTAL PROCEDURES”. The
specialized personnel identified in the Experience Matrix (paragraph 3.4.D) as part of the CQC
System must be responsible for reviewing all RFI’s and submittals in their areas of responsibility
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3.5

prior to submission to the USFWS.

TESTS

Testing Procedure: The Contractor must perform specified or required tests to verify that control
measures are adequate to provide a product that conforms to contract requirements. Upon request,
the Contractor must furnish to the Government duplicate samples of test specimens for possible
testing by the Government. Testing includes operation and/or acceptance tests when specified. The
Contractor must procure the services of an approved testing laboratory or establish an approved
testing laboratory at the project site. The Contractor must perform the following activities and
record and provide the following data:

Verify that testing procedures comply with contract requirements.

Verify that facilities and testing equipment are available and comply with testing standards.

Check test instrument calibration data against certified standards.

Verify that recording forms and test identification control number system, including all of

the test documentation requirements, have been prepared.

5. Results of all tests taken, both passing and failing tests, must be recorded on the CQC report
for the date taken. Specification paragraph reference, location where tests were taken, and
the sequential control number identifying the test must be given. If approved by the COR,
actual test reports may be submitted later with a reference to the test number and date taken.
An information copy of tests performed by an offsite or commercial test facility must be
provided directly to the CO. Failure to submit timely test reports as stated may result in
nonpayment for related work performed and disapproval of the test facility for this contract.

6. The contractor to maintain a Test Log that contains a running list of all required testing

performed. The Test Log will be updated as tests are performed and serves as a single source

for tracking tests and respective results. This Testing Log will be submitted for approval
prior to construction start.

el N

Testing Laboratories

1. Capability Check: The Government reserves the right to check laboratory equipment in the
proposed laboratory for compliance with the standards set forth in the contract specifications
and to check the laboratory technician's testing procedures and techniques. Laboratories
utilized for testing soils, concrete, asphalt, and steel must meet criteria detailed in ASTM D
3740 and ASTM E 329.

2. Capability Recheck: If the selected laboratory fails the capability check, the Contractor will
be assessed a charge of $500 to reimburse the Government for each succeeding recheck of
the laboratory or the checking of a subsequently selected laboratory. Such costs will be
deducted from the contract amount due the Contractor.

Furnishing or Transportation of Samples for Testing: Costs incidental to the transportation of
samples or materials must be borne by the Contractor. Samples of materials for test verification
and acceptance testing by the Government must be delivered to the Contracting Officer’s
Representatives office unless otherwise coordinated.

Coordination for each specific test, exact delivery location, and dates will be made through the
Contracting Officer’s Representative.
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3.6

3.7

A.

DOCUMENTATION

The Contractor must maintain current records providing factual evidence that required quality
control activities and/or tests have been performed. These records must include the work of
subcontractors and suppliers and must be on an acceptable form that includes, as a minimum, the
following information:

Contractor/subcontractor and their area of responsibility.

Operating plant/equipment with hours worked, idle, or down for repair.

Work performed each day, giving location, description, and by whom.

Test and/or control activities performed with results and references to

specifications/drawings requirements. List of deficiencies noted, along with corrective

action.

5. Quantity of materials received at the site with statement as to acceptability, storage, and
reference to specifications/drawings requirements.

6. Submittals and deliverables reviewed, with contract reference, by whom, and action taken.

7. Offsite surveillance activities, including actions taken.

8. Job safety evaluations stating what was checked, results, and instructions or corrective
actions.

9. Instructions given/received and conflicts in plans and/or specifications.

10.  Contractor's verification statement.

el e

These records must indicate a description of trades working on the project; the number of personnel
working; weather conditions encountered; and any delays encountered. These records must cover
both conforming and deficient features and must include a statement that equipment and materials
incorporated in the work and workmanship comply with the contract. The original and one copy of
these records in report form must be furnished to the Government daily within 24 hours after the
date covered by the report, except that reports need not be submitted for days on which no work is
performed. Asaminimum, one report must be prepared and submitted for every seven (7) days of
no work and on the last day of a no work period. All calendar days must be accounted for
throughout the life of the contract. The first report following a day of no work must be for that day
only. Reports must be signed and dated by the CQC System Manager. The report from the CQC
System Manager must include copies of test reports and copies of reports prepared by all
subordinate quality control personnel.

NOTIFICATION OF NONCOMPLIANCE

The CO will notify the Contractor of any detected noncompliance with the foregoing requirements.

The Contractor must take immediate corrective action after receipt of such notice. Such notice,
when delivered to the Contractor at the work site, must be deemed sufficient for the purpose of
notification. If the Contractor fails or refuses to comply promptly, the CO may issue an order
stopping all or part of the work until satisfactory corrective action has been taken. No part of the
time lost due to such stop orders must be made the subject of claim for extension of time or for
excess costs or damages by the Contractor.

END OF SECTION 01 40 00
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SECTION 01 50 00 - TEMPORARY FACILITIES AND CONTROLS

PART 1 - GENERAL

11

1.2

1.3

A

SUMMARY

This Section includes requirements for temporary utilities and security and protection of
temporary facilities.

DEFINITIONS

Electrical Service: Provide temporary service compatible with servicing utility company and
adequate to accommodate maximum construction and temporary lighting at any time.

Temporary lighting: Provide exterior illumination around field offices, storage, shop, work and
other construction areas, and circulation areas for personnel. Security lighting during hours of
low visibility. Lighting required for maintenance and protection of traffic.

Water Service: Potable, from local authority or public utility. Include backflow preventer or
other devices as required by authorities having jurisdiction. Provide pumps and/or local pressure
boosting devices necessary for delivery of water to locations needed on site.

Sanitary Facilities: Temporary Sanitary Facilities shall comply with the requirements of the
State and County health standards. Enclosed portable self-contained units or temporary water
closets and urinals, secluded from public view.

USE CHARGES

General: Cost or use charges for temporary facilities shall be included in the Contract Sum.
Allow other entities to use temporary services and facilities without cost, including, but not
limited to: USFWS's construction forces, testing agencies, and authorities having jurisdiction.

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

Water Service: Pay water service use charges for water used by all entities for construction
operations. Obtain permits and pay for inspections. Pay costs of installation, operation,
maintenance and removal of system, and restoration of existing and permanent equipment. Pay
costs of water consumed.

Electric Power Service: Pay electric power service use charges for electricity used by all
entities for construction operations. Obtain permit and pay for inspections. Pay for installation,
operation, maintenance and removal of system, and restoration of existing and permanent
equipment. Contractor shall provide and pay for adequate power for testing all systems.
Transfer of responsibility for power shall be the date of Substantial Completion.
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E.

14

A

15

A

B.

C.

1.6

A

Water Service: Provide connections and extensions of services as required for construction
operations.

SUBMITTALS

Site Plan: Show temporary facilities, utility hookups, staging areas, and parking areas for
construction personnel.

QUALITY ASSURANCE

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

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

Water Quality Tests: Provide water quality tests that indicate impurities, minerals and/or
organic compounds over the last twelve (12) months before temporary service is installed.
Maintain records of water quality tests performed by local authority during project duration and
submit with final record documents.

PROJECT CONDITIONS

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

PART 2 - PRODUCTS

2.1

A

D.

E.

MATERIALS

Portable Chain-Link Fencing: Minimum 2-inch, 9-gage, galvanized steel, chain-link fabric
fencing; minimum 6 feet high with galvanized steel pipe posts; minimum 2-3/8-inch- OD line
posts and 2-7/8-inch- OD corner and pull posts, with 1-5/8-inch- OD top and bottom rails.
Provide bases for supporting posts.

Lumber and Plywood: Provide construction grade materials and comply with requirements in
National Design Standards for Wood Construction (NDS).

Electrical & lighting materials, devices & equipment: Adequate to the purpose; standard
fixtures & devices, meeting UL and NEC requirements for temporary service installations.

Pipe materials, connections and fittings: Adequate to the purpose.

Drinking Water Dispensers: Standard products.
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2.2

A

B.

C.

D.

2.3

A

24

A

TEMPORARY FACILITIES

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

1. Store combustible materials apart from building.

Storm Tie Downs: All temporary offices and storage sheds to be located on the site for a period
exceeding thirty (30) days shall be provided with storm tie downs. The tie downs shall conform
to local standards and at a minimum shall meet the local requirements for anchoring of mobile
homes. During such periods of time as are designated by the National Weather Service as being
a severe weather warning, all temporary sheds and offices shall be anchored or removed from
the site.

Storage sheds, substantial and watertight, shall be used to store all materials subject to damage
by weather. Storage sheds shall have floors raised at least six (6) inches above the ground on
heavy joists or sleepers. Contractor and subcontractors shall provide such temporary storage as,
in the opinion of the CO, may be necessary to fully protect all stored materials, equipment,
apparatus, etc., during the progress of the work.

Temporary Offices and Storage Sheds: Contractor and each major subcontractor shall provide

their office and storage sheds on the premises, maintain same, and remove same upon

completion.

1. All storage sheds shall comply with applicable codes and shall be located as approved by
Co.

EQUIPMENT

Fire Extinguishers: Portable, UL rated; with class and extinguishing agent as required by

locations and classes of fire exposures.

TOILET FACILITIES

Enclosed portable self-contained units or temporary water closets and urinals, designed either

for chemical neutralization or for holding in a temporary tank for pumping by a legally
permitted sewage transport company.

PART 3 - EXECUTION

3.1

A

INSTALLATION, GENERAL

Locate facilities where they will serve Project adequately and result in minimum interference
with performance of the Work. Relocate and modify facilities as required by progress of the
Work.
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3.2

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

Contractor shall provide and pay for all temporary facilities as necessary for the proper and
expeditious execution of the work. Contractor shall provide all labor, materials, equipment and
appurtenances necessary for the complete installation, operation and maintenance of all
temporary facilities. Contractor shall pay costs of all utilities consumed. All work under this
Section shall comply with applicable laws, rules, regulations, codes, ordinances and orders of
all federal, state and local authorities having jurisdiction for the safety of persons, materials and
property. Contractor shall remove all such temporary installations and connections when no
longer necessary for the project work.

TEMPORARY UTILITY INSTALLATION
General: Install temporary service or connect to existing service.

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

Sewers and Drainage: Provide temporary utilities to remove effluent lawfully.
1. Connect temporary sewers directed by authorities having jurisdiction.

Water Service: Install water service and distribution piping in sizes and pressure adequate for
construction. Modify and extend service as work progresses. Size piping to supply
construction needs and for temporary fire protection. Provide pumps, pressure tanks, automatic
controls, and storage tanks as necessary to pressurize system. Disinfect piping used for drinking
water.  Install backflow preventer valves as all connections to the system. Field
Representatives' offices shall be connected to the water utility company at the time of
installation of the offices. Water service to Field Representatives' offices shall be continuous.
Piping shall be installed to prevent freezing.

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

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

1. Install electric power service overhead, unless otherwise indicated, at the time of initial
site mobilization. Comply with requirements of the Contract Documents. Modify and
extend system as work progresses.

2. Maintain system to provide continuous service.

3. Comply with International Building Code and National Electric Code requirements.

Lighting: Provide temporary lighting with local switching that provides adequate illumination
for construction operations, observations, inspections, and traffic conditions.
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1. Install and operate temporary lighting that fulfills security and protection requirements
without operating entire system.
2. Install lighting for Project identification sign.

3. Modify, supplement and extend lighting as work progresses.
G.  Telephone Service: Provide temporary telephone service use by construction personnel.
1. At each telephone, post a list of important telephone numbers.

Police and fire departments.

Ambulance service.

Contractor's home office.

COR's office.

Engineers' offices.

Principal subcontractors' field and home offices.

D OO oW

3.3 SUPPORT FACILITIES INSTALLATION
A.  General: Comply with the following:

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

2. Maintain support facilities until near Substantial Completion. Remove before Substantial
Completion. Personnel remaining after Substantial Completion will be permitted to use
permanent facilities, under conditions acceptable to USFWS.

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

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

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

3. Recondition base after temporary use, including removing contaminated material,
regrading, proofrolling, compacting, and testing.

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

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

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

1. Protect existing site improvements to remain including curbs, pavement, and utilities.
2. Maintain access for fire-fighting equipment and access to fire hydrants.

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

3.4

Dewatering Facilities and Drains: Comply with requirements of authorities having jurisdiction.
Maintain Project site, excavations, and construction free of water.

1. Dispose of rainwater in a lawful manner that will not result in flooding Project or
adjoining properties nor endanger permanent Work or temporary facilities.
2. Remove snow and ice as required to minimize accumulations.

Project Identification and Temporary Signs: Provide Project identification and other signs as
indicated on Drawings. Install signs where indicated to inform public and individuals seeking
entrance to Project. Unauthorized signs are not permitted.

1. Provide temporary, directional signs for construction personnel and visitors.
2. Maintain and touchup signs so they are legible at all times.

Waste Disposal Facilities: Provide waste-collection containers in sizes adequate to handle
waste from construction operations. Comply with requirements of authorities having
jurisdiction.

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

Temporary Use of Permanent Stairs: Cover finished, permanent stairs with protective covering
of plywood or similar material so finishes will be undamaged at time of acceptance.

SECURITY AND PROTECTION FACILITIES INSTALLATION

Environmental Protection: Provide protection, operate temporary facilities, and conduct
construction in ways and by methods that comply with environmental regulations and that
minimize possible air, waterway, and subsoil contamination or pollution or other undesirable
effects.

Temporary Erosion. Sedimentation and Pollution Control: Provide measures to prevent soil
erosion and discharge of soil-bearing water runoff and airborne dust to adjacent properties,
storm sewer systems, and waterways, in accordance with the National Pollutant Discharge
Elimination System (NPDES) Permit and additional authorities having jurisdiction.

1. Inspect, repair, monitor and maintain erosion- and sedimentation-control measures during
construction until permanent vegetation has been established in accordance with NPDES
Permit requirements.

Stormwater Control: Comply with authorities having jurisdiction. Provide barriers in and
around excavations and subgrade construction to prevent flooding by runoff of stormwater from
heavy rains.

Tree and Plant Protection: Install temporary fencing located as indicated or outside the drip line
of trees to protect vegetation from damage from construction operations. Protect tree root
systems from damage, flooding, and erosion.

Pest Control: Engage pest-control service to recommend practices to minimize attraction and
harboring of rodents, roaches, and other pests and to perform extermination and control
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3.5

procedures at regular intervals so Project will be free of pests and their residues at Substantial
Completion. Obtain extended warranty for USFWS. Perform control operations lawfully,
using environmentally safe materials.

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

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

2. Maintain security by limiting number of keys and restricting distribution to authorized
personnel. Provide USFWS with one set of keys.

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

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

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

1. Prohibit smoking in hazardous fire-exposure areas.

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

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

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

OPERATION, TERMINATION, AND REMOVAL

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

Maintenance: Maintain facilities in good operating condition until removal.

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

2. The Contractor and each subcontractor shall be responsible for cleaning and maintaining
all temporary offices and storage sheds in proper condition acceptable to the CO. All
exposed surfaces on the outside and inside of field offices and temporary toilet enclosures
and outside of storage sheds shall be painted and maintained with exterior enamel paint.
Colors are subject to approval by the CO. All temporary facilities shall be maintained by
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the Contractor and shall be kept in usable condition at all times until completion of the
work and/or their removal is authorized by the CO.

Maintain lighting. Promptly replace worn or defective parts and non-working bulbs.

Maintain temporary water system: Maintain system to provide continuous service with
adequate pressure to outlets. Maintain connections, pipes, fittings, and fixtures and
conserve use of all utilities. Failure to stop leaks or other waste of water will be cause for
revocation of permit for the use of said water from the airport system.

Maintain temporary toilet facilities: Clean facilities and surrounding areas daily. Provide
toilet paper, paper towels and soap in suitable dispensers.

Maintain erosion, sedimentation, and pollution control measures throughout the project
life cycle. Inspect erosion, sedimentation, and pollution control measures once per week
and following each rain event. Any deficiencies shall be reported to the CO and
promptly corrected within 48-hours.

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

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

1.

2.

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

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

Remove temporary erosion, sedimentation and pollution control measures upon final
stabilization of site.

Remove temporary lighting material and equipment when permanent system is
operational.

Remove temporary toilet facilities when permanent facilities are available for use, but no
later than Substantial Completion.

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

END OF SECTION 01 50 00
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SECTION 01 52 16 - SAFETY REQUIREMENTS

PART 1 - GENERAL

1.1

A

DEFINITIONS

Certified Safety Professional. A safety manager, safety specialist, or safety engineer that has
passed the CSP exam administered by the Board of Certified Safety Professionals.

Confined Space. A space which by design has limited openings for entry and exit, unfavorable
natural ventilation which could contain or produce dangerous air contaminants, and which is not
intended for continuous employee occupancy, engulfment or any other recognized safety or health
hazard. Confined spaces include, but are not limited to storage tanks, process vessels, pits, silos,
vats, degreasers, reaction vessels, boilers, ventilation and exhaust ducts, sewers, tunnels,
underground utility vaults, and pipelines.

Multi-employer work site (MEWS). The prime contractor is the “controlling authority” for all
work site safety and health of the subcontractors.

Recordable Occupational Injuries or Iliness. An occupational injury or illnesses which result in
serious injuries lost workday cases, non-fatal cases or significant mishaps.

Serious Injuries & Fatalities. Regardless of the time between the injury and death or the length
of the illness; hospitalization of three or more employees; or property damage in excess of
$200,000.

Lost Workday Cases. Injuries, other than fatalities, that results in lost workdays.

Non-Fatal Cases. Cases without lost workdays which result in transfer to another job or
termination of employment or require medical treatment (other than first aid) or involve property
damage in excess of $10,000 but less than $200,000 or involve: loss of consciousness or
restriction of work or motion. This category also includes any diagnosed occupational illnesses
which are reported to the employer but are not classified as facilities or lost workday cases.

Safety Officer. The superintendent or other qualified or competent person who is responsible for
the on-site safety required for the project. The contractor quality control person cannot be the
safety officer, even though the QC has safety inspection responsibilities as part of the QC duties.

Significant Contractor Mishap. A contractor mishap which involves falls of four (4) feet or more,
electrical mishaps, confined space mishaps, diving mishaps, equipment mishaps, and fire mishaps
which result in a lost time injury, or property damage of $10,000 or more, but less than $200,000;
or when fire department or emergency medical treatment (EMT) assistance is required.

Medical Treatment. Treatment administered by a physician or by registered professional
personnel under the standing orders of a physician. Medical treatment does not include first aid
treatment provided by physician or registered personnel.

First aid. An on-time treatment, and follow-up visit for the purpose of observation, of minor
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scratches, cuts, burns, splinters, and so forth, which do not ordinarily require medical care, even
though provided by physician or registered professional personnel.

L. Lost Workdays. The number of days (consecutive or not) after, but not including the day of injury
or illness during which the employee would have worked but could not do so; that is, could not
perform all or part of his normal assignment during all or any part of the workday or shift; because
of the occupational injury or illness.

M.  Environmental Monitoring Services Contractor:  Hereafter shall be referred to as the
Environmental Contractor, shall be completely independent from the General Contractor and
Abatement Contractor and shall not be an employee of the General Contractor or Abatement
Contractor or be an employee of principal of a firm recognized by Federal, state, or local
regulations that would constitute a business relationship that would be considered independent of
the General Contractor or Abatement Contractor Scope of Work.

1.2 SUBMITTALS
A. Statements

1. Accident Prevention Plan (APP): Submit at least thirty (30) calendar days prior to start of
work at the job site, make APP site specific.

2. Health and Safety Plan: The contractor shall develop and implement a comprehensive
health and safety plan for his or her employees that cover all aspects of on-site construction
operations and activities associated with this contract. This plan must comply with all
applicable health and safety regulations and any project-specific requirements that the
USFWS has specified. The health and safety plan shall include applicable written safety
programs in accordance with OSHA regulations.

This includes but not limited to the following.

Safety Management, Fall Protection, Personal Protective Equipment Hazard Evaluation,
Confined Space, Trenching, Control of Hazardous Energy (Lockout/Tag out), and Hazard
Communication.

Acceptance of the contractor's health and safety plan only signifies that the plan generally
conforms to the requirements of the contract. It does not mean that the USFWS has verified
that the plan meets all applicable OSHA regulations and does not relieve the contractor of
the responsibility for providing employees with a safe and healthful work environment.
All contract employees must be trained and be familiar with the requirements of the health
and safety plan. This concept must be communicated to the contractor by the Contracting
Officer and also incorporated into the contract document.

B. Records

1. Reports. Submit reports as their incidence occurs, in accordance with the requirements of
the paragraph entitled, “Reports”.

13 QUALITY ASSURANCE

A.  Qualifications
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1.

Qualifications of Safety Officer:

a. Ability to manage the on-site contractor safety program through appropriate
management controls.

b. Ability to identify hazards and have the capability to expend resources necessary to
abate the hazards.

C. Must have worked on similar types of projects that are equal to or exceed the scope
of the project assigned with the same responsibilities.

14 ACCIDENT PREVENTION PLAN (APP)

A.  Prepare the APP in accordance with the required and advisory provisions of COE EM-385-1-1
including appendix A, “Minimum Basic Outline for Preparation of Accident Prevention Plan,”
and as modified herein.

B.  Contents of the Accident Prevention Plan:

1.

2.
3.

Name and safety related qualifications of safety officer (including training and any

certifications).

Qualifications of competent and of qualified persons.

Identify the individual who will complete exposure data (hours worked); accident

investigations, reports and logs; and immediate notification of accidents to include

subcontractors.

Emergency response plan. Conform to COE EM-385-1-1, paragraph 01.E and include a

map denoting the route to the nearest emergency care facility with emergency phone

numbers. Contractor may be required to demonstrate emergency response.

Hazardous Material Use.

a. Inventory of hazardous materials to be introduced to the site with estimated
guantities.

b. Plan for protecting personnel and property during the transport, storage and use of
the materials.

C. Emergency procedures for spill response and disposal, including a site map with
approximate quantities on site at any given time. The site map will be attached to
the inventory, showing where the hazardous substances are stored.

d. Material Safety Data Sheets for inventoried materials not required in other section
of this specification.

e. Labeling system to identify contents on all containers on-site.

f. Plan for communicating high health hazards to employees and adjacent occupants.

Alcohol and Drug Abuse Plan
a. Description of the on-site prevention program.

Fall Protection Plan. The plan shall be site specific and protect all workers at elevations
above six (6) feet.

Air Quality Monitoring Plan. The Air Quality Monitoring Plan shall be approved by the
Environmental Contractor prior to submittal to the USFWS. The plan shall include
proposed air quality monitoring equipment, contaminants to be measured with maximum
concentration limits, and proposed controls and mitigation as appropriate to the Project.
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15

A

1.6

1.7

1.8

1.9

1.10

DRUG PREVENTION PROGRAM

Conduct a proactive drug and alcohol use prevention program for all workers, prime and
subcontractor, on the site. Ensure that no employees either use illegal drugs or consume alcohol
during work hours. Ensure no employees under the influence of drugs or alcohol during work

hours. After accidents, collect blood, urine or saliva specimens and test injured employee
influence. A copy of the test shall be made available to the CO upon request.

FALL HAZARD PREVENTION PROGRAM

Scaffolds: A competent person shall delineate the fall protection requirements necessary during
the erection and dismantling operation of scaffolds used on the project in the fall protection plan
and activity hazard analysis for the phase of work.

Training: A competent person shall institute a fall protection program. As part of the Fall

Protection Program, contractor shall provide training for each employee who might be exposed
to fall hazards.

DUTIES OF THE SAFETY OFFICER

Ensure construction hazards are identified and corrected.
Maintain applicable safety reference material on the job site.
Maintain a log of safety inspections performed.

Attend the pre-construction conference.

Generate and approve agenda for safety meetings.

DISPLAY OF SAFETY INFORMATION
Display the following information in clear view of the on-site construction personnel:

1. Map denoting the route to the nearest emergency care facility with emergency phone
numbers.

SITE SAFETY REFERENCE MATERIALS

Maintain safety-related references applicable to the project, including those listed in the article
“References”. Maintain applicable equipment manufacturers’ manuals.

EMERGENCY MEDICAL TREATMENT

Contractors shall arrange for their own emergency medical treatment. USFWS has no
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1.11

A

B.

C.

D.

responsibility to provide.

REPORTS

Reporting Reports: For OSHA recordable accidents, the prime contractor will conduct a suitable
investigation, complete the Contractor Significant Incident Report (CSIR) form and provide to
the CO within five (5) calendar days of the accident.

Notification: Notify CO, within four (4) hours, of any accident meeting the definition of OSHA
recordable occupational injury or illness. Information shall include Contractor name; contract
title; type of contract; name of activity, installation or location where mishap occurred; date and
time of mishap; names of personnel injured; extent of property damage, if any; and brief
description of mishap (to include type of construction equipment used, participants, etc). In
addition to OSHA reporting requirements, initial notification shall be made of any accident
involving significant mishaps.

Monthly Exposure Report: Monthly exposure reporting, to the CO is required to be attached to
the monthly billing request. This report is a compilation of employee-hours worked each month
for all site workers, both prime and subcontractor.

OSHA Citations and Violations: Provide the COR with a copy of each OSHA citation, OSHA
report and Contractor response. Correct violations and citations promptly and provide written
corrective actions to the COR.

PART 2 - PRODUCTS

2.1

A

FALL PROTECTION ANCHORAGE

Fall protection anchorages, used by contractors to protect their people, will be left in place and so
identified for continued customer use.

PART 3 - EXECUTION

3.1

A

B.

CONSTRUCTION

Comply with COE EM-385-1-1, NFPA 241, the accident prevention plan, the activity hazard
analysis and other related submittals and activity fire and safety regulations.

Unforeseen Hazardous Material: If material that may be hazardous to human health upon
disturbance during construction operations is encountered, stop that portion of work and notify
the COR immediately. Within fourteen (14) calendar days the COR will determine if the material
is hazardous. If material is not hazardous or poses no danger, the COR will direct the Contractor
to proceed without change. If material is hazardous and handling of the material is necessary to
accomplish the work, the COR may issue a modification.
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3.2

A

3.3

PRE-OUTAGE COORDINATION MEETING

Contractors are required to apply for utility outages a minimum of fifteen (15) days in advance.
As a minimum, the request should include the location of the outage, utilities being affected,
duration of outage and any necessary sketches. Once approved and prior to beginning work on
the utility system requiring shut down, the Contractor shall attend a pre-outage coordination
meeting with the COR to review the scope of work and the lock out/tag out procedures for work
protection.

PERSONNEL PROTECTION

Hazardous Noise: Provide hazardous noise signs, and hearing protection, wherever equipment
and work procedures produce sound-pressure levels greater than 85 dBA steady state or 140 dBA
impulse, regardless of the duration of the exposure.

Fall Protection: Enforce use of the fall protection device all times when an employee is on a
surface six (6) feet or more above lower levels. Personal fall arrest systems are required when
working from an articulating or extendible boom, scissor lifts, swing stages, or suspended
platform. Fall protection must comply with ANSI A10.14.

1. Personal Fall Arrest Device: Equipment, subsystems and components shall meet ANSI
Z359.1, Personal Fall Arrest Systems. Only a full-body harness with a shock absorbing
lanyard is an acceptable personal fall arrest device. Body belts may only be used as
positioning devices only such as for steel reinforcing assembly. Body belts are not
authorized as a personal fall arrest device. Harnesses must have upper middle back “D”
rings for proper body suspension during a fall. Lanyard must be fitted with a double
locking snap hook attachment. Webbing, straps, and ropes must be of synthetic fiber or
wire rope.

2. Fall Protection for Roofs:

a. For work within six (6) feet of an edge, on low pitched roofs, personnel shall be
protected by use of personal fall arrest systems, guardrails, safety nets. Safety
monitoring system is not adequate fall protection and is not authorized.

b. For work greater than 6 feet from an edge, warning lines shall be erected and
installed in accordance with 29 CFR 1926.502(f).

3. Safety Nets: Safety nets shall be provided in unguarded workplaces more than 25 feet
above surface.

Scaffolding: Employees shall be provided with a safe means of access to the work area on the
scaffold. Climbing on any scaffold braces or supports not specifically designed for access is
prohibited. Contractor shall ensure that scaffold erection is performed by employees that are
qualified. Do not use scaffold without the capability of supporting at least four times the
maximum intended load or without appropriate fall protection as delineated in the accepted fall
protection plan. Minimum platform size shall be based on the platform not being greater in height
than four times the dimension of the smallest width dimension for rolling scaffold. Some Baker
type scaffolding has been found not to meet these requirements. Stationary scaffolds must be
attached to structural building components to safeguard against tipping forward or backward. The
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3.4

first tie-in shall be at the height equal to four (4) times the width of the scaffold base.
Use of Material Handling Equipment

1. Material handling equipment such as forklifts shall not be modified with work platform
attachments for supporting employees unless specifically delineated in the manufacturers
printed operating instructions. Crane supported work platforms shall only be used in
extreme conditions if the Contractor proves that using any other access to the work location
would provide a greater hazard to the workers.

2. Cranes must be equipped with Load Indicating Devices, anti-two blocks devices, load and
boom angle moment indicating indicators.

Excavations: The competent person for excavation shall be on site when work is being performed
in excavation, and shall inspect excavations prior to entry by workers. Individual must evaluate
for all hazards, including atmospheric, necessary to correct hazards promptly.

Conduct of Electrical Work: Underground electrical spaces must be certified safe for entry before
entering to conduct work. Cable intended to be cut must be positively identified and de-energized
prior to performing each cut. Perform all high voltage cutting remotely. When racking in or live
switching of circuit breakers, no additional person other than the switch operator will be allowed
in the space during the actual operation. Plan so that work near energized parts is minimized to
the fullest extent possible. Use of electrical outages clear of any energized electrical sources is
the preferred method. When working in energized substations, only qualified electrical workers
shall be permitted to enter. When work requires Contractor to work near energized circuits as
defined by the NFPA 70, high voltage personnel must use personnel protective equipment that
includes, as a minimum, electrical hard hat, safety shoes, insulating gloves with leather protective
sleeves, fire retarding shirts, coveralls, face shields, and safety glasses. Insulating blankets,
hearing protection, and switching suits may be required, depending on the specific job and as
delineated in the Contractor AHA.

Work in Manholes: Contractor shall provide mechanical ventilation for all work accomplished in
manholes, unless other hazards are present like friable asbestos.

ACCIDENT SCENE PRESERVATION

For serious accidents, ensure the accident site is secured and evidence is protected remaining
undisturbed until released by the CO. After release is issued, promptly replace used, damaged, or
worn equipment.

END OF SECTION 01 52 16
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SECTION 01 56 23 - BARRIERS AND ENCLOSURES

PART 1 - GENERAL

11

A
B
C.
D
E

REQUIREMENTS INCLUDED

Barriers
Security Fencing
Maintenance
Removal

Site Restoration

PART 2 - PRODUCTS

2.1

A

MATERIALS

May be new or used as may be dictated by all governing codes, adequate to the purpose, which
will not create hazardous conditions.

PART 3 - EXECUTION

3.1

3.2

3.3

A

B.

A

B.

A

B.

MARKING FOR HAZARDS

Furnish, erect, and maintain all barricades, warning signs and markings for hazards necessary to
protect the public and the work. When used during periods of darkness, such barricades, warning
signs and hazard markings shall be suitably illuminated.

Furnish, erect, and maintain markings and associated lighting of open trenches, excavations,

temporary stockpiles, and parked construction equipment that may be hazardous to the operation
of emergency fire-rescue or maintenance vehicles.

BARRIERS

Provide to prevent public entry, to protect existing trees and plants, and to protect existing
facilities and adjacent properties from damage.

Provide fence enclosing construction area of height and type required to maintain site security.

MAINTENANCE
Maintain during progress of work. Repaint painted surfaces as directed by the CO.

Relocate and extend during successive stages of construction.
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3.4 REMOVAL

A.  Remove temporary materials, equipment and construction at Final Acceptance. Repair or replace
damage caused by installation or use of barricades and enclosures. Remove fence post setting.

3.5 SITE RESTORATION
A. Restore site and existing facilities to remain but damaged during construction to specified

condition.

END OF SECTION 01 56 23
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SECTION 01 71 33 - PROTECTION OF WORK AND PROPERTY

PART 1 - GENERAL

11 REQUIREMENT INCLUDED
A.  Protection of products after installation.
B.  Protection of existing property and landscape.
C.  Storm Protection Plan.

1.2 SUBMITTALS

A.  Contractor shall submit a Storm Protection Plan to the CO for approval within fifteen (15)
calendar days after notice to proceed.

B.  Storm Protection Plan shall include, as a minimum, the following:

Storm Plan objectives.

Methods to attain protection objectives.

Responsibility of key personnel for the Contractor.

Time frame required to secure the site.

Time frame required to lower and/or secure crane(s).
Disaster and emergency programs.

Lists of key personnel to be contacted in time of emergency.

Nook~wdE

PART 2 - PRODUCT
NOT USED
PART 3 - EXECUTION
3.1 PROTECTION AFTER INSTALLATION

A.  Protect installed products and control traffic in immediate area to prevent damage from
subsequent operations.

B.  Provide protective coverings as necessary for installed materials prior to COR acceptance.
C.  Restrict traffic of any kind across planted lawn and landscape areas.
3.2 PROTECTION AND RESTORATION OF PROPERTY
A.  The Contractor shall be responsible for the preservation of all public and private property, and
shall protect carefully from disturbance or damage all land monuments and property markers until

the CO has witnessed or otherwise referenced their location and shall not move them until
directed.
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3.3

B.

The Contractor shall be responsible for all damage or injury to property of any character, during
the prosecution of the work, resulting from any act, omission, neglect, or misconduct in its manner
or method of executing the work, or at any time due to defective work or materials, and said
responsibility will not be released until the work is completed and accepted.

When or where any direct or indirect damage or injury is done to public or private property by or
on account of any act, omission, neglect, or misconduct in the execution of the work, or in
consequence of the nonexecution thereof by the Contractor, the Contractor shall restore, at its
own expense, such property to a condition similar or equal to that existing before such damage or
injury was done, by repairing, or otherwise restoring as may be directed, or it shall make good
such damage or injury in an acceptable manner, at no additional cost to the government.

STORM PROTECTION PLAN

The Contractor shall take all precautions as necessary to prevent damage to the facility and shall
be responsible for damage to the facility resulting from any act, omission, neglect, or misconduct
in the execution of the approved Storm Protection Plan.

In the event of a severe storm warning or as directed by the CO, the Contractor shall:

1. Secure outside equipment and materials and place materials subject to possible damage in
protected locations.

2. Check surrounding area, for loose material, equipment, debris, and other objects that could

be blown away or against existing facilities.

Secure crane(s).

Ensure that temporary erosion controls are adequate.

After the storm, the Contractor may be directed by the CO to assist in the restoration of the

existing facility. Any restoration shall take precedence over the construction contract. Any

additional costs will be claimed under the “changes” clause of the contract.

ok w

END OF SECTION 01 71 33
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SECTION 01 77 00 - CLOSEOUT PROCEDURES

PART 1 - GENERAL

11

1.2

A

SUMMARY

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

Compliance with Specification 01 77 10-Final Cleaning

Compliance with Specification 01 78 23-Operation and Maintenance Data
Compliance with Specification 01 78 36-Warranties and Guarantees
Compliance with Specification 01 78 39-Project Record Documents

Final Punch List

aokrwbdE

SUBSTANTIAL COMPLETION

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

1. 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 USFWS of pending insurance changeover requirements.

3. Obtain and submit releases permitting USFWS unrestricted use of the Work and access to
services and utilities. Include occupancy permits, operating certificates, and similar
releases.

4. Prepare and submit Coordination Drawings, Project Record Documents, operation and
maintenance manuals, Final Completion construction photographs, damage or settlement
surveys, property surveys, and similar final record information.

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

6. Advise USFWS of changeover in utilities.

7. Submit changeover information related to USFWS's occupancy, use, operation, and
maintenance.

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

Inspection: Submit a written request for inspection for Substantial Completion, also referred to
as the Contractor Acceptance Inspection (CAI). On receipt of request, CO will either schedule
the inspection within fourteen (14) days or notify Contractor of unfulfilled requirements. CO
will prepare the Certificate of Substantial Completion after the inspection or will notify
Contractor of items, either on Contractor's list or additional items identified by CO, that must be
completed or corrected before certificate will be issued. CO will also provide a punch list that
will form the basis of requirements for the Final Completion.
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1.3

A

14

C.

FINAL COMPLETION

Preliminary Procedures: Contractor should request final inspection prior to contract completion
date. Before requesting final inspection for determining date of Final Completion, complete the
following:

1. Submit a Final Application for Payment.

2. Submit certified copy of CO's Substantial Completion inspection list of items to be
completed or corrected (punch list), endorsed and dated by CO. The certified copy of the
list shall state that each item has been completed or otherwise resolved for acceptance.

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

4. Perform a final cleaning in accordance with Section 01 77 10 “FINAL CLEANING”.

Inspection: Submit a written request for final inspection for acceptance. On receipt of request,
CO will either proceed with inspection or notify Contractor of unfulfilled requirements. CO
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.

WARRANTIES

Submit warranties in accordance with Section 01 78 36 “WARRANTIES AND
GUARANTEES”. Warranty period shall begin on date of Substantial Completion as listed in
Certificate of Substantial Completion.

Partial Occupancy: Submit properly executed warranties within fifteen (15) days of completion

of designated portions of the Work that are completed and occupied or used by USFWS during
construction period by separate agreement with Contractor.

Provide additional copies of each warranty to include in operation and maintenance manuals.

PART 2 - PRODUCTS:

NOT USED

PART 3 - EXECUTION:

NOT USED

END OF SECTION 01 77 00
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SECTION 01 77 10 - FINAL CLEANING

PART 1 - GENERAL

11

A

1.2

A

B.

C.

D.

REQUIREMENT INCLUDED
Final cleaning of project.
SUMMARY

This section includes administrative and procedural requirements, protections of construction in
progress, and for final cleaning at Substantial Completion.

Environmental Requirements: Conduct cleaning and waste-disposal operations in compliance
with local laws and ordinances. Comply fully with federal and local environmental and
antipollution regulations.

Do not dispose of volatile wastes, such as mineral spirits, oil, or paint thinner, in storm or sanitary
drains.

Burning or burying of debris, rubbish, or other waste material on the premises is not permitted.

PART 2 - PRODUCTS

2.1

A

MATERIALS

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

PART 3 - EXECUTION

3.1

A

B.

FINAL CLEANING

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

1. Clean the Project Site in areas disturbed by construction activities of rubbish, waste

material, litter, and foreign substances.

2. Sweep paved areas broom clean. Rake grounds that are neither planted nor paved to a

smooth, even-textured surface.

Remove petrochemical spills, stains, and other foreign deposits.

4. Remove tools, construction equipment, machinery, and surplus material from the site.

Remove labels that are not permanent labels.

6. 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.

7. Leave the Project clean and ready for occupancy.

w

o

Removal of Protection: Remove temporary protection and facilities installed during construction
to protect previously completed installations during the remainder of the construction period.
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C.  Compliances: Comply with governing regulations and safety standards for cleaning operations.
Remove waste materials from the site and dispose of lawfully.

1. Where extra materials of value remain after completion of associated work, they become
the USFWS’s property. Dispose of these materials as directed by the USFWS.

2. The Contractor shall not dispose of debris or waste materials on the USFWS’s property
without the prior written approval of the USFWS.

END OF SECTION 01 77 10
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SECTION 01 78 23 - OPERATION AND MAINTENANCE DATA

PART 1 - GENERAL

11

A

1.2

14

SUMMARY

This Section includes administrative and procedural requirements for preparing operation and
maintenance manuals, including the following:

Operation and maintenance documentation directory.

Emergency manuals.

Operation manuals for systems, subsystems, and equipment.

Maintenance manuals for the care and maintenance of products, materials, and finishes;
systems and equipment.

5. Manual for sustainable operations.

pPONME

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

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

SUBMITTALS
Comply with Section 01 33 00 for submission of Facility Data.

Initial Submittal: Submit 2 bound draft copies of each manual and 2 electronic copies in PDF
format at least 15 days before requesting inspection for Substantial Completion. Include a
complete operation and maintenance directory. COR will return one copy of draft and mark
whether general scope and content of manual are acceptable.

Final Submittal: Submit two bound copies of each manual and two electronic copies (PDFs) in
final form at least 15 days before final inspection. If modifications are required, COR will return
one copy with comments within 15 days after final inspection.

1. Correct or modify each manual to comply with COR's comments. Submit two (2) bound
copies and two (2) electronic copies of each corrected manual within 15 days of receipt of
COR's comments.

COORDINATION

Where operation and maintenance documentation includes information on installations by more
than one factory-authorized service representative, assemble and coordinate information
furnished by representatives and prepare manuals.

OPERATION AND MAINTENANCE DATA 017823-1
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PART 2 - PRODUCTS

2.1

A

2.2

OPERATION AND MAINTENANCE DOCUMENTATION DIRECTORY
Organization: Include a section in the directory for each of the following:

1. List of documents.
2. List of systems.

3. List of equipment.
4, Table of contents.

List of Systems and Subsystems: List systems alphabetically. Include references to operation
and maintenance manuals that contain information about each system.

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

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

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

MANUALS (GENERAL)

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

1. Title page.
2. Table of contents.
3. Manual contents.

Title Page: Enclose title page in transparent plastic sleeve. Include the following information:

Subject matter included in manual.

Name and address of Project.

Address of USFWS.

Date of submittal.

Name, address, and telephone number of Contractor.

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

oL E

Table of Contents: List each product included in manual, identified by product name, indexed to
the content of the volume, and cross-referenced to Specification Section number in Project
Manual.
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2.3

1.

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

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

1.

o

Binders: Heavy-duty, 3-ring, vinyl-covered, loose-leaf binders, in thickness necessary to
accommaodate contents, sized to hold 8-1/2-by-11-inch paper; with clear plastic sleeve on
spine to hold label describing contents and with pockets inside covers to hold folded
oversize sheets.

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

b. Identify each binder on front and spine, with printed title "OPERATION AND
MAINTENANCE MANUAL," Project title or name, and subject matter of contents.
Indicate volume number for multiple-volume sets.

Dividers: Heavy-paper dividers with plastic-covered tabs for each section. Mark each tab
to indicate contents. Include typed list of products and major components of equipment
included in the section on each divider, cross-referenced to Specification Section number
and title of Project Manual.

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

Supplementary Text: Prepared on 8-1/2-by-11-inch white bond paper.

Drawings: Attach reinforced, punched binder tabs on drawings and bind with text.

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

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

EMERGENCY MANUALS

Content: Organize manual into a separate section for each of the following:

1.
2.
3.

Type of emergency.
Emergency instructions.
Emergency procedures.

Type of Emergency: Where applicable for each type of emergency indicated below, include
instructions and procedures for each system, subsystem, piece of equipment, and component:
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Fire.

2.4

N GR~LD

Flood.

Gas leak.

Water leak.

Power failure.

Water outage.

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

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

Emergency Procedures: Include the following, as applicable:

aokrwbdE

Instructions on stopping.

Shutdown instructions for each type of emergency.

Operating instructions for conditions outside normal operating limits.
Required sequences for electric or electronic systems.

Special operating instructions and procedures.

OPERATION MANUALS

Content: In addition to requirements in this Section, include operation data required in individual
Specification Sections and the following information:

BoOooNoOR~LDOE

0.

System, subsystem, and equipment descriptions.

Performance and design criteria if Contractor is delegated design responsibility.
Operating standards.

Operating procedures.

Operating logs.

Wiring diagrams.

Control diagrams.

Piped system diagrams.

Precautions against improper use.

License requirements including inspection and renewal dates.

Descriptions: Include the following:

LCoOoNOR~WNE

Product name and model number.

Manufacturer's name.

Equipment identification with serial number of each component.
Equipment function.

Operating characteristics.

Limiting conditions.

Performance curves.

Engineering data and tests.

Complete nomenclature and number of replacement parts.

Operating Procedures: Include the following, as applicable:
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2.5

Startup procedures.

Equipment or system break-in procedures.

Routine and normal operating instructions.
Regulation and control procedures.

Instructions on stopping.

Normal shutdown instructions.

Seasonal and weekend operating instructions.
Required sequences for electric or electronic systems.
Special operating instructions and procedures.

LCoNOR~WNE

Systems and Equipment Controls: Describe the sequence of operation, and diagram controls as
installed.

Piped Systems: Diagram piping as installed, and identify color-coding where required for
identification.

PRODUCT MAINTENANCE MANUAL

Content: Organize manual into a separate section for each product, material, and finish. Include
source information, product information, maintenance procedures, repair materials and sources,
and warranties and bonds, as described below.

Source Information: List each product included in manual, identified by product name and
arranged to match manual's table of contents. For each product, list name, address, and telephone
number of Installer or supplier and maintenance service agent, and cross-reference Specification
Section number and title in Project Manual.

Product Information: Include the following, as applicable:

Product name and model number.

Manufacturer's name.

Color, pattern, and texture.

Material and chemical composition.

Reordering information for specially manufactured products.

aokrwbdE

Maintenance Procedures: Include manufacturer's written recommendations and the following:

Inspection procedures.

Types of cleaning agents to be used and methods of cleaning.

List of cleaning agents and methods of cleaning detrimental to product.
Schedule for routine cleaning and maintenance.

Repair instructions.

orwbdE

Repair Materials and Sources: Include lists of materials and local sources of materials and related
services.
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Warranties and Bonds: Include copies of warranties and bonds and lists of circumstances and conditions
that would affect validity of warranties or bonds.

2.6

1. Include procedures to follow and required notifications for warranty claims.

SYSTEMS AND EQUIPMENT MAINTENANCE MANUAL

Content: For each system, subsystem, and piece of equipment not part of a system, include source
information, manufacturers' maintenance documentation, maintenance procedures, maintenance
and service schedules, spare parts list and source information, maintenance service contracts, and
warranty and bond information, as described below.

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

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

1. Standard printed maintenance instructions and bulletins.

2. Drawings, diagrams, and instructions required for maintenance, including disassembly and
component removal, replacement, and assembly.

3. Identification and nomenclature of parts and components.

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

Maintenance Procedures: Include the following information and items that detail essential
maintenance procedures:

Test and inspection instructions.

Troubleshooting guide.

Precautions against improper maintenance.

Disassembly; component removal, repair, and replacement; and reassembly instructions.
Aligning, adjusting, and checking instructions.

Demonstration and training videotape, if available.

cuapwBE

Maintenance and Service Schedules: Include service and lubrication requirements, list of
required lubricants for equipment, and separate schedules for preventive and routine maintenance
and service with standard time allotment.

1. Scheduled Maintenance and Service: Tabulate actions for daily, weekly, monthly,
quarterly, semiannual, and annual frequencies.

2. Maintenance and Service Record: Include manufacturers' forms for recording
maintenance.

Spare Parts List and Source Information: Include lists of replacement and repair parts, with parts
identified and cross-referenced to manufacturers' maintenance documentation and local sources
of maintenance materials and related services.

Maintenance Service Contracts: Include copies of maintenance agreements with name and
telephone number of service agent.
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2.7

H.

A

Warranties and Bonds: Include copies of warranties and bonds and lists of circumstances and
conditions that would affect validity of warranties or bonds.

1. Include procedures to follow and required notifications for warranty claims.

MANUAL FOR SUSTAINABLE OPERATIONS

Provide all information required to operate building and its systems and components in an
environmentally sustainable manner.

1. Arrange manual to be used for training building staff.

2. Include section on Integrated Pest Management (IPM).

PART 3 - EXECUTION

3.1

A

MANUAL PREPARATION

Operation and Maintenance Documentation Directory: Prepare a separate manual that provides
an organized reference to emergency, operation, and maintenance manuals.

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

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

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

1. Engage a factory-authorized service representative to assemble and prepare information
for each system, subsystem, and piece of equipment not part of a system.

2. Prepare a separate manual for each system and subsystem, in the form of an instructional
manual for use by USFWS's operating personnel.

Manufacturers' Data: Where manuals contain manufacturers' standard printed data, include only
sheets pertinent to product or component installed. Mark each sheet to identify each product or
component incorporated into the Work. If data include more than one item in a tabular format,
identify each item using appropriate references from the Contract Documents. Identify data
applicable to the Work and delete references to information not applicable.

1. Prepare supplementary text if manufacturers' standard printed data are not available and
where the information is necessary for proper operation and maintenance of equipment or
systems.
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F.

Drawings: Prepare drawings supplementing manufacturers' printed data to illustrate the
relationship of component parts of equipment and systems and to illustrate control sequence and
flow diagrams. Coordinate these drawings with information contained in Record Drawings to
ensure correct illustration of completed installation.

1. Do not use original Project Record Documents as part of operation and maintenance
manuals.
2. Comply with requirements of newly prepared Record Drawings.

Comply with Section 01 77 00 "Closeout Procedures" for schedule for submitting operation and
maintenance documentation.

END OF SECTION 01 78 23
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SECTION 01 78 36 - WARRANTIES AND GUARANTEES

PART 1 - GENERAL

11

1.2

1.3

14

A

REQUIREMENTS INCLUDED

Preparation and submittal of warranties and guarantees.

FORM OF WARRANTY

Bind in commercial quality 8 % x 11 inch three-ring side binders, with hardback, cleanable, plastic
covers.

Label cover of each binder with typed or printed title "WARRANTIES AND GUARANTEES,
with Contract No. and Project Title; name, address, and telephone number of Contractor.

Table of Contents: Neatly typed, in the sequence of the Table of Contents of the Project Manual,
with each item identified with the number and title of the specification section in which specified
and the name of the product or work item.

Separate each warranty or guaranty with index tab sheets keyed to the Table of Contents listing.
Provide full information, using separate typed sheet as necessary. List subcontractor, supplier
and manufacturer, with name, address and telephone number of responsible principal.
PREPARATION OF WARRANTY

Obtain warranties and guarantees, executed in duplicate by responsible subcontractors, suppliers,
and manufacturers, within ten (10) days after completion of the applicable item of work. Date of
beginning of time of warranty will be the date of Substantial Completion.

Warranties and guarantees shall be made out in the name of and accrue to the benefit of the United
States Fish & Wildlife Service.

TIME OF WARRANTY

Provide warranties prior to final acceptance.

For items of work when acceptance is delayed beyond date of Substantial Completion, submit

within ten (10) days after acceptance, listing the date of acceptance as the beginning of the
warranty or guaranty period.
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15 EQUIPMENT WARRANTY TAGS AND GUARANTEE LOCAL REPRESENTATIVES

A.  The Contractor shall furnish with each guarantee, the name address, and telephone number of the
guarantor, the name, address, and telephone number of the guarantor’s representative nearest to
the site, who, upon request of the USFWS representative, will honor the guarantee during the
guaranty period and will provide the service prescribed by the terms of the guarantee. At the time
of installation, the Contractor shall tag each item of warranted equipment with a durable, oil and
water-resistant tag approved by the Contracting Officer’s Representative (CO). Tag shall be
attached with copper wire and sprayed with a clear silicone, waterproof coating. Leave the date
of acceptance and inspectors signature blank until project is accepted for Substantial Completion.
Tag shall show the following information:

B.  Equipment warranty tags

Type of Equipment
Accepted Date
Warranted Until

Under Contract Number
Inspector’s Signature

agrwdE

1.6 QUANTITY

A.  Provide three (3) complete copies of warranties and guarantees.

PART 2 - PRODUCTS

NOT USED

PART 3 - EXECUTION
NOT USED

END OF SECTION 01 78 36
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SECTION 01 78 39 - PROJECT RECORD DOCUMENTS

PART 1 - GENERAL

11

A

1.3

REQUIREMENTS INCLUDED

This section describes the requirements for the creation and maintenance of “As Built
Drawings;” referred to herein as Record Documents.

Maintenance of Record Documents.

Submittal of Record Documents.

MAINTENANCE OF DOCUMENTS AND SAMPLES

Store Record Documents in Field Office apart from documents used for construction. Provide
files, racks, and secure storage for Record Documents.

Maintain Record Documents in clean, dry, and legible conditions. Do not use Record
Documents for construction purposes.

Keep Record Documents and Samples available for inspection by USFWS.

RECORD DOCUMENTS (AS-BUILT) INFORMATION
Record information on a set of full-size drawings, provided by USFWS.

Provide felt tip marking pens, maintaining separate colors for each major system, for recording
information.

Record information concurrently with construction progress. Do not conceal any work until
required information is recorded.

Contract Drawings and approved Shop Drawings: Legibly mark each item to record actual
construction, including:

1. Measured depths of elements of foundation in relation to finish grade or first floor datum.

2. Measured horizontal and vertical locations of underground utilities and appurtenances,
referenced to permanent surface improvements.

3. Measured locations of internal utilities and appurtenances concealed in construction,

referenced to visible and accessible features of construction.

Field changes of dimensions and details.

Changes made by Addenda, Change Order(s) (if any) and Work Order(s) (if any).

Details not on original Contract Drawings.

References to related Shop Drawings and Modifications.

No ok~
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14

Specifications: Legibly mark each item to record actual construction, including changes made
by Addenda and Change Order.

Other Documents: Maintain manufacturer's certification, inspection certifications, field test
records, and training documents required by individual Specification Sections.

SUBMITTALS

At Substantial Completion, deliver Record Documents and samples under provision of Section
01 77 00, “CLOSEOUT PROCEDURES”.

Provide Portable Document Format (PDF) file of all record drawings on approved electronic
media.

If requested by COR, provide CAD produced Record Drawing(s) of all Construction Contract
Drawings from as-built information developed during construction.

1. Provide .dwg and .pdf files of same.

PART 2 - PRODUCTS

NOT USED

PART 3 - EXECUTION

NOT USED

END OF SECTION 01 78 39
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SECTION 01 91 00.15 - BUILDING COMMISSIONING

PART 1 - GENERAL

Building Commissioning is a systematic, quality-focused process for enhancing the delivery of a
project that focuses on verifying and documenting that all of the commissioned systems and
assemblies are planned, designed, installed, tested, operated, and maintained to meet the project
requirements. The purpose is to reduce the cost and performance risks associated with delivering
facilities projects, and to increase value to owners, occupants, and users.

11 REFERENCES

The publications listed below form a part of this specification to the extent referenced. The
publications are referred to within the text by the basic designation only.

AMERICAN SOCIETY OF HEATING, REFRIGERATING AND AIR-CONDITIONING
ENGINEERS (ASHRAE)

ASHRAE 90.1 - IP Energy Standard for Buildings Except Low-Rise
Residential Buildings

ASHRAE 180 (2018) Standard Practice for Inspection and
Maintenance of Commercial Building HVAC
Systems

ASHRAE 202 (2018) Commissioning Process for Buildings and
Systems

ASSOCIATED AIR BALANCE COUNCIL (AABC)
ACG Commissioning Guideline (2005) Commissioning Guideline
NATIONAL ENVIRONMENTAL BALANCING BUREAU (NEBB)

NEBB S1110 (2019) Whole Building Technical Commissioning
of New Construction; 2nd Edition

SHEET METAL AND AIR CONDITIONING CONTRACTORS' NATIONAL
ASSOCIATION (SMACNA)

ANSI/SMACNA 014 (2013) HVAC Systems Commissioning Manual, 2nd
Edition

1.2 DEFINITIONS

Commissioning Process (Cx) - a quality-focused process for enhancing the delivery of a project.
Refer to ASHRAE 202 for a comprehensive description
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of the commissioning process.
Lead Commissioning Specialist (CxC) - The entity who leads, plans, and coordinates the
Commissioning Team. The terms Commissioning Provider, Commissioning Firm, Lead
Commissioning Specialist, Commissioning Specialist, and Commissioning Authority (CA or CxA)
when used by sustainable Third-Party Certification (TPC) programs, are interchangeable.
Commissioning Authority — The Government retains the authority for oversight and assurance of
the entire commissioning process, and final approval of all commissioning deliverables.

13 COMMUNICATION WITH THE GOVERNMENT
The Lead Commissioning Specialist (CxC) must submit all plans, schedules, reports, and
documentation directly to the Contracting Officer's Representative concurrent with submission to the
CQC System Manager.
The Lead Commissioning Specialist must have direct communication with the Contracting Officer's
Representative regarding all elements of the commissioning process; however, the Government has
no direct contract authority with the Lead Commissioning Specialist.

14 SYSTEMS TO BE COMMISSIONED
Coordinate commissioning and quality control activities for the following systems, equipment, and
associated controls. System-specific requirements are located in the associated specification sections.
Commission the following systems, equipment, and associated controls in accordance with this
section and the inspection, testing, and quality control requirements of their respective sections:

Heating, ventilating, air-conditioning, and refrigeration systems (mechanical and passive) and
associated controls (HVAC)

15 COMMISSIONING TEAM
The Commissioning team will include but is not limited to the following team members.

Ensure all Construction Activities for systems to be commissioned are coordinated with the
appropriate commissioning team members.

a. Lead Commissioning Specialist (CxC)
b.  Contractor's Quaility Control Manager (CQC)

c.  Sub-Contractor Representatives for each trade responsible for
construction/installation of systems to be commissioned.

d.  Contractor's Project Manager
e.  Technical Commissioning Specialists for each system to be commissioned.

f.  TAB Representative
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g. Equipment manufacturer representatives
h.  Government Contracting Officer
i.  Government Representatives
j-  Installation Maintenance Representative
k.  Facility End User
1.6 PROJECT SCHEDULE

Include the following tasks in the project schedule. Ensure sufficient time is scheduled to complete
each item. The order of items listed below is not intended to imply a specified sequence:

a.  Submission and approval of the Commissioning Firm Qualifications

b.  Submission and approval of the Interim and Final Construction Phase Commissioning
Plans

c.  Commissioning Kickoff Meeting

d.  Regular Commissioning Coordination Meetings

e.  Manufacturer's Equipment Start-Up for each of the systems to be commissioned.

f.  Submission and approval of Certificate of Readiness for each system to be commissioned.

g. Commissioning Testing, including Functional Performance Testing, for each system to be
commissioned

h.  Post-test deficiency correction for each system to be commissioned.
i. Re-Testing

J- Submission and approval of the Systems Manual

k.  Training for each of the systems to be commissioned.

I.  Submission and approval of the Final Commissioning Reports

m. Seasonal Testing

n.  Warranty Phase Site Visit

0. Updated Commissioning report

1.7 SUBMITTALS

Government approval is required for submittals with a "G" or "'S" classification. Submittals not
having a"G" or "S" classification are for
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information only. When used, a code following the "G" classification identifies the office that will

review the submittal for the Government. Submit the following in accordance with Section 01 33 00

SUBMITTAL PROCEDURES:

SD-06 Test Reports
Interim Construction Phase Commissioning Plan; G Final
Construction Phase Commissioning Plan; G Issues Log; G
SD-07 Certificates Commissioning Firm;
G
SD-10 Operation and Maintenance Data Systems Manual;
G
SD-11 Closeout Submittals
Final Commissioning Report; G
Updated Final Commissioning Report; G
1.8 COMMISSIONING FIRM

Employ the services of a Commissioning Firm and all Commissioning Specialists required to perform

work for this project. The Commissioning Firm must be a first-tier subcontractor that is financially

and corporately independent from contractor and all other subcontractors and the Designer of Record.

a.  Submit the Commissioning Firm's and Commissioning Specialists' qualifications, including the
name of the firm and each CxC and each certification, no later than 20 calendar days after
notice to proceed.

b. If, for any reason, a specialist loses a certification during this period, immediately notify the
Contracting Officer and submit another Commissioning Specialist for approval. An approved
successor must validate all work performed for this project by the CxC who lost a
certification.

181 Commissioning Specialists (CxC)

Assign Lead Commissioning Specialist and other appropriate Commissioning Specialists for the
systems to be commissioned.

1811 Lead Commissioning Specialist (CxC)
Lead Commissioning Specialist (CxC) coordinates all aspects of the commissioning process. Duties
include leading and overseeing the commissioning work and acting as the primary point of contact for

the commissioning work. CxC may serve as a systems Specialist if all requirements for both
designations are met. CxC must have a minimum of
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five years of commissioning experience, including two projects of similar size and complexity to this
project.

CxC must be certified in one of the following:

1.8.1.2

NEBB Building System Commissioning Professional (CxCP) ACG

Certified Commissioning Authority (CxA)

ICB/TABB Certified Commissioning Supervisor BCA

Certified Commissioning Professional (CCP)

AEE Certified Building Commissioning Professional (CBCP)

University of Wisconsin-Madison Qualified Commissioning Process Provider (QCxP)
ASHRAE Building Commissioning Professional (BCxP).

Commissioning Specialists

Refer to the related technical commissioning specification section for additional qualifications for
each Commissioning Specialist associated with each system. Include all Commissioning Specialist
qualifications with the Commissioning Firm submittal:

a.

1.9

Mechanical Commissioning Specialist: The technical work associated with mechanical systems
to be commissioned must be performed by a Commissioning Specialist certified by NEBB,
ACG, ICB/TABB, AEE, University of Wisconsin-Madison, ASHRAE, or BCA in the
commissioning of HVAC systems with five years of experience in the commissioning of HVAC
systems.

COMMISSIONING STANDARD

Comply with ASHRAE 202 and the commissioning standards under which the Commissioning Firm
and Specialists qualifications are approved, which may include ACG Commissioning Guideline,
NEBB S1110, or ANSI/SMACNA 014. In a conflict, the most stringent requirements apply. In
addition, comply with ASHRAE 90.1 - IP commissioning requirements for all systems. Refer to
related technical commissioning specification sections for additional standards requirements. The
following requirements apply to all project commissioning and test standards:

a.

Implement all recommendations and suggested practices contained in the Commissioning
Standard and test standards.

Use the Commissioning Standard for all aspects of Commissioning, including
calibration of instruments.

Where the instrument manufacturer calibration recommendations are more stringent than those
listed in the Commissioning Standard, adhere to the manufacturer calibration
recommendations.
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d. All quality assurance provisions of the Commissioning Standard such as performance
guarantees are part of this contract.

e.  The Commissioning Specialists must develop commissioning procedures for any systems or
system components not covered in the Commissioning Standard.

f.  Use any new requirements, recommendations, and procedures published or adopted by the
body responsible for the applicable Commissioning Standards at the time of project award.

g. If there is a conflict between the requirements of the contract documents and the
commissioning standard used, the contract documents take precedent.

1.10 ISSUES LOG

The Commissioning Specialist develops and maintains an Issues Log for the systems to be
commissioned. The issues log documents and tracks resolution of deficiencies identified during
submittal reviews, inspection, and testing. At any point during construction, any commissioning
team member finding deficiencies may communicate those deficiencies in writing to the
Commissioning Specialist for inclusion into the Issues Log. For each issue, the Issues Log includes,
but is not limited to, a unique reference number, description of the issue with contract requirement
referenced, location of or equipment name/tags exhibiting the issue, the initials of the individual's
name whom reported the issue, the date of first observation, the proposed resolution of the issue and
date proposed, the date of any subsequent observations with applicable additional information, and the
date of implementation of the final resolution of the issue as confirmed by the Commissioning
Specialist and Contracting Officer. Issues must not be deleted from the issues log.

CxC must submit the Issues Log monthly and within three working days from changes to the Issue
Log. The CxC is responsible for distributing the Issues Log to the Commissioning Team.

111 CERTIFICATE OF READINESS
Prior to scheduling Commissioning Tests for each system, the Quality Control Manager must issue a
Certificate of Readiness for each system, certifying that inspections have been completed, open
issues have been resolved, and the system is ready for Commissioning Tests. Refer to each related
technical commissioning specification section for additional requirements.
Submit the Certificate of Readiness for each system 7 calendar days prior to Commissioning Tests of
that system. Do not schedule Commissioning Tests for a system until the Certificate of Readiness is
approved by the Government.

PART2 PRODUCTS
Not used.

PART3 EXECUTION
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3.1 DESIGN REVIEW
The CxC and other Commissioning Specialists must review design documents.

Provide a Design Review Report identifying discrepancies or deficiencies that would prevent the
systems to be commissioned from operating or performing effectively or being adequately
maintained. Report must include individual list of each deficiency and corresponding corrective
action necessary for proper system performance. Submit the Design Review Report no later than
14 calendar days after approval of the Commissioning Firm and Commissioning Specialists.
The Contracting Officer, the Contractor's Project Manager, the CxC, and the Designers of Record for
the associated systems must meet, discuss, and resolve any outstanding items contained in the report
no later than 14 calendar days after submission of the report.

3.2 CONSTRUCTION SUBMITTAL REVIEWS

Coordinate construction submittal document reviews for commissioned systems and assemblies with the
CxC. The commissioning submittal review does not replace the Government submittal review, in

accordance with Section 01 33 00
SUBMITTAL PROCEDURES.

The CxC must identify construction submittals to be provided by the contractor for the commissioned
systems. The CxC must evaluate construction submittals for compliance with the contract documents
prior to submission to the Government. Include a copy of CxC comments with the construction
submittals. Include a copy of the submittal document review transmittal and response in the
Commissioning Report.

3.3 COMMISSIONING KICKOFF MEETING

Conduct a Commissioning Kickoff Meeting, led by the CxC, after approval of the Commissioning
Firm and Commissioning Specialists, and no later than 30 days following construction notice to
proceed. Discuss the commissioning process including contract requirements, lines of
communication, roles and responsibilities, schedules, documentation requirements, inspection and
test procedures, and logistics as specified in this section.

The Contractor's Project Manager, Quality Control team, Designer of Record, and the Government
must attend this meeting. Invite the User to attend this meeting.

3.4 REGULAR COMMISSIONING COORDINATION MEETINGS

The Quality Control team, Designer of Record, and the Government must attend this meeting. Sub-
Contractor Representatives for each trade responsible for construction/installation of systems to be
commissioned must attend this meeting as requested by the CxC. Invite the User to attend this
meeting.

CxC must conduct monthly commissioning coordination meetings when installation of
commissioned systems begins. Provide status of commissioned systems, open issues log items,
outstanding submittals, and upcoming commissioning activities. Conduct bi-weekly commissioning
coordination meetings within 30 days of the scheduled date for commissioning testing.
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3.5 CONSTRUCTION PHASE COMMISSIONING PLANS

The Interim Construction Phase Commissioning Plan identifies the commissioning and testing
standards and outline the overall commissioning process, the commissioning schedule, the
commissioning team members and responsibilities, lines of communication, documentation
requirements for the construction phase of the project Submit the Interim Construction Phase
Commissioning Plan, prepared by the CxC, 14 calendar days after the Construction Commissioning
Coordination Meeting.

The Final Construction Phase Commissioning Plan includes the information provided in the Interim
Construction Phase Commissioning Plan as well as commissioning construction observation
checklists and test procedures such as Pre-Functional Checklists and Functional Performance Test
Checklists for each system required to be commissioned, and for each component for inclusion in the
Final Construction Phase Commissioning Plan. Refer to the related technical commissioning
specification section for additional requirements for checklists. Submit the Final Construction
Phase Commissioning Plan, prepared by the CxC, no later than 45 calendar days prior to the start of
Commissioning Inspections.

3.5.1 Test Procedures and Checklists
Test procedures and checklists must include procedures that explain,
step-by-step, the actions and expected results that will demonstrate that the systems perform in
accordance with the contract. Refer to paragraph COMMISSIONING TESTS. Include the
following sections and details appropriate to the systems being tested in the test procedures and
checklists:

a. Notable system features including information about controls to facilitate
understanding of system operation.

b. Conclusions and recommendations. Conclusions must clearly indicate if system does or does
not perform in accordance with contract requirements. Recommendation must clearly indicate
that the system should or should not be approved by the Government.

c. Testconditions including date, beginning and ending time, and beginning and
ending outdoor air conditions.

d. Attendees

e. ldentification of the equipment involved in the test
f. Control system feature identification

g. As-found condition of the system operation

h. List of test items with step numbers along with the corresponding feature or operation,
intended test procedure, expected system response, and pass/fail indication.

Space for comments for each test item.

3.6 COMMISSIONING INSPECTIONS
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Complete inspections using Construction Observation Checklists for each individual item of
equipment or system for each system required to be commissioned in accordance with the
commissioning plan. Indicate commissioning team member inspection and validation of each
checklist item by initials. Validation of each checklist item by each team member indicates that item
conforms to the contract documents and design in their area of responsibility. Commissioning
Specialist validation of each checklist item indicates that each item has been installed correctly and in
accordance with contract documents. Submit the initialed and Completed Construction Observation
Checklists no later than 7 calendar days after completion of inspection of all checklists items for each
system.

3.7 COMMISSIONING TESTS

Demonstrate that all systems, equipment, and components have been installed correctly and that the
systems operate and perform, including interactive operation between systems, in accordance with
contract documents. Perform tests as specified in related technical commissioning specifications.
Provide all materials, services, and labor required to perform all commissioning tests.

Commissioning Specialist's duties include leading and documenting all tests for the systems to be
commissioned with appropriate sub-contractors performing the Tests. The representatives listed in
the paragraph COMMISSIONING TEAM must attend the tests with the exception of the Contractor's
Project Manager.

371 Test Scheduling and Coordination
Schedule Commissioning Tests for each system only after the Certificate of Readiness has been
approved by the Government for the system. Correct all deficiencies identified through any prior

review, inspection, or test activity before the start of Commissioning tests.

Commissioning Tests must be performed with the CxC present. Government reserves the right to
witness all tests. Coordinate test schedule with Government representatives.

3.7.2 Testing Procedures
Commissioning tests include tests such as functional performance and integrated systems tests.
Perform test procedures in accordance with the commissioning standards specified. In addition,

comply with the testing procedures specified in the sections listed in paragraph RELATED
SECTIONS.

3.7.3 Sample Strategy
Refer to the sections identified in paragraph RELATED SECTIONS for sample strategy.
3.74 Aborted Tests and Re-Testing
Abort any test if any deficiency prevents successful completion of the test or if any required
commissioning team member is not present for the test.
Re-test after all deficiencies identified during the original test have been corrected. Contracting

Officer may withhold payment equivalent to lost time, re-testing, and aborted tests. These costs may
include salary,
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travel costs, and per diem for Government team members.

3.8 SYSTEMS MANUAL

Prepare and submit a Systems Manual, including a signed certification or letter from the
Commissioning Specialists and the CxC stating that the Systems Manual is complete, clear, and
accurate. The Systems Manual, for all commissioned systems, must conform to Appendix A
SYSTEMS MANUAL ORGANIZATION AND CONTENT per ER 25-345-1, available at the
USACE Publications website at the following location: https://www.publications.
usace.army.mil/USACE-Publications/Engineer-Regulations/. Submit Systems Manual no later
than 30 calendar days following completion of Functional Performance Tests. Update and
resubmit the Systems Manual based on any corrective action taken during the warranty period.

Ensure Systems Manual is coordinated with the requirements of Section.
01 78 23 OPERATION AND MAINTENANCE DATA and Quality Control requirements.

3.9 MAINTENANCE PLAN
3.9.1 Maintenance Plan

Prepare and submit a Maintenance Plan for the project mechanical, systems. Prepare the HVAC
and refrigeration sections of the Maintenance.

Plan in accordance with ASHRAE 180. Ensure Maintenance Plan is coordinated with the
requirements of Section 01 78 23 OPERATION AND MAINTENANCE DATA.

Submit the Maintenance Plan no later than 30 calendar days following the completion of Functional
Performance Tests.

3.10 COMMISSIONING REPORT

Submit a Final Commissioning Report no later than 14 calendar days following commissioning team
validation of all Commissioning Tests, including Functional Performance Tests,, with the exception of
Seasonal Tests. Include the following information in the Final Commissioning Report:

a. An executive summary describing the overall commissioning process, the results of the
commissioning process, outstanding deficiencies and recommended resolutions, and seasonal
testing that must be scheduled for a later date. Indicate, in the executive summary, whether the
systems meet the requirements of the contract documents.

b. Alist of deficiencies discovered during the commissioning process and the corrective actions
taken in the report.

c. Completed Pre-Functional Checklists and other Commissioning Observation Checklists,
Commissioning Test Checklists such as Functional Performance Test Checklists, the Final
Construction Phase Commissioning Plan, the Issues Log, Training Attendance Rosters,
Submittal Review Report, and any other documents as specified by related technical
commissioning specification sections.

3.11 WARRANTY PHASE SITE VISIT
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The Lead Commissioning Specialist must visit the building site concurrent with the 9-month warranty
inspection to inspect building system equipment and review building operation with the building
operating/maintenance staff and identify any deficiency of the building systems to operate in
accordance with the contract documents. The Commissioning Specialist must notify the Contracting
Officer of any identified deficiencies and the proposed corrective action. Submit Updated Final
Commissioning Report and Systems Manuals, documenting the results of the warranty phase
inspection. Include other warranty or post-construction phase activities as specified in related
technical commissioning specification sections, such as Seasonal testing results.

-- End of Section —
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SECTION 02 41 19 - SELECTIVE DEMOLITION

PART 1 - GENERAL

11

A

1.2

13

14

15

SUMMARY

The Work of this Section Includes:

1. Demolition and removal of selected portions of exterior or interior of building.

Related Requirements:

1. Section 01 10 00 "Summary of Work" for restrictions on use of the premises, USFWS-
occupancy requirements, and phasing requirements.

DEFINITIONS

Remove: Detach items from existing construction and legally dispose of off-site unless
indicated to be removed and salvaged or removed and reinstalled.

Remove and Salvage: Detach items from existing construction, in a manner to prevent damage,
and deliver to USFWS as indicated.

Remove and Reinstall: Detach items from existing construction, in a manner to prevent damage;
prepare for reuse; and reinstall where indicated.

Existing to Remain: Existing items of construction that are not to be removed.

MATERIALS OWNERSHIP

Unless otherwise indicated, demolition waste becomes property of Contractor.

COORDINATION

Arrange selective demolition schedule so as not to interfere with USFWS's operations.

PREINSTALLATION MEETINGS
Predemolition Conference: Conduct conference at Project site.

Inspect and discuss condition of construction to be selectively demolished.
Review structural load limitations of existing structure.

Review areas where existing construction is to remain and requires protection.
Review and finalize protection requirements.

Review procedures for noise control and dust control.

aokrwbdE
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1.6

1.7

A

B.

C.

A

E.

INFORMATIONAL SUBMITTALS

Proposed Protection Measures: Submit report, including Drawings, that indicates the measures
proposed for protecting individuals and property for dust control and for noise control. Indicate
proposed locations and construction of barriers.

Schedule of Selective Demolition Activities: Indicate the following:

1. Detailed sequence of selective demolition and removal work, with starting and ending
dates for each activity. Ensure USFWS's on-site operations are uninterrupted.

2. Temporary interruption of utility services. Indicate how long utility services will be

interrupted.

Coordination for shutoff, capping, and continuation of utility services.

Use of elevator and stairs.

Coordination of USFWS's continuing occupancy of portions of existing building and of

USFWS's partial occupancy of completed Work.

ok w

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

FIELD CONDITIONS

USFWS will occupy portions of building immediately adjacent to selective demolition area.
Conduct selective demolition so USFWS's operations will not be disrupted.

Conditions existing at time of inspection for bidding purpose will be maintained by USFWS as
far as practical.

Notify COR of discrepancies between existing conditions and Drawings before proceeding with
selective demolition.

Hazardous Materials:
1. It is not expected that hazardous materials will be encountered in the Work.

On-site sale of removed items or materials is not permitted.

PART 2 - PRODUCTS

2.1

A

B.

PERFORMANCE REQUIREMENTS

Regulatory Requirements: Comply with governing EPA notification regulations before
beginning selective demolition. Comply with hauling and disposal regulations of authorities
having jurisdiction.

Standards: Comply with ANSI/ASSP A10.6 and NFPA 241.
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PART 3 - EXECUTION

3.1

A

3.2

3.3

EXAMINATION

Review Project Record Documents of existing construction or other existing condition
information provided by USFWS. USFWS does not guarantee that existing conditions are same
as those indicated in Project Record Documents.

Survey of Existing Conditions: Record existing conditions by use of preconstruction

photographs or video.

1. Photograph or video existing conditions of adjoining construction including finish
surfaces, that might be misconstrued as damage caused by selective demolition
operations or removal of items for salvage or reinstallation.

PREPARATION

Temporary Protection: Provide temporary barricades and other protection required to prevent
injury to people and damage to adjacent buildings and facilities to remain.

1. Provide protection to ensure safe passage of people around selective demolition area and
to and from occupied portions of building.

2. Provide temporary weather protection, during interval between selective demolition of
existing construction on exterior surfaces and new construction, to prevent water leakage
and damage to structure and interior areas.

3. Protect walls, ceilings, floors, and other existing finish work that are to remain or that are
exposed during selective demolition operations.

4. Cover and protect furniture, furnishings, and equipment that have not been removed.

Comply with requirements for temporary enclosures, dust control, heating, and cooling

specified in Section 015000 "Temporary Facilities and Controls."

o

Existing Items to Remain: Protect construction indicated to remain against damage and soiling
during selective demolition. When permitted by COR, items may be removed to a suitable,
protected storage location and reinstalled in their original locations after selective demolition
operations are complete.

Refrigerant: Before starting demolition, remove refrigerant from mechanical equipment in
accordance with 40 CFR 82 and regulations of authorities having jurisdiction.
UTILITY SERVICES AND BUILDING SYSTEMS

Existing Services/Systems to Remain: Maintain utilities and building systems and equipment to
remain and protect against damage during selective demolition operations.

1. Maintain fire-protection facilities in service during selective demolition operations.
Existing Services/Systems to Be Removed, Relocated, or Abandoned: Locate, identify,

disconnect, and seal or cap off utilities and building systems serving areas to be selectively
demolished.
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3.4

1.
2.

Arrange to shut off utilities with utility companies.

If disconnection of utilities and building systems will affect adjacent occupied parts of
the building, provide temporary services/systems that bypass area of selective demolition
and that maintain continuity of services/systems to those parts of the building.

Demolish and remove existing building systems, equipment, and components indicated
on Drawings to be removed.

a. Piping to Be Removed: Remove portion of piping indicated to be removed and cap
or plug remaining piping with same or compatible piping material.

b. Ducts to Be Removed: Remove portion of ducts indicated to be removed and plug
remaining ducts with same or compatible ductwork material.

C. Equipment to Be Removed: Disconnect and cap services and remove equipment
and components.

Abandon existing building systems, equipment, and components indicated on Drawings
to be abandoned in place.

a. Piping to Be Abandoned in Place: Drain piping and cap or plug piping with same
or compatible piping material and leave in place.

b. Ducts to Be Abandoned in Place: Cap or plug ducts with same or compatible
ductwork material and leave in place.

Remove and reinstall/salvage existing building systems, equipment, and components
indicated on drawings to be removed and reinstalled or removed and salvaged:

a. Equipment to Be Removed and Reinstalled: Disconnect and cap services and
remove, clean, and store equipment and components; when appropriate, reinstall,
reconnect, and make equipment operational.

b. Equipment to Be Removed and Salvaged: Disconnect and cap services and remove
equipment and components and deliver to USFWS.

SELECTIVE DEMOLITION, GENERAL

General: Demolish and remove existing construction only to extent required by new
construction and as indicated. Use methods required to complete the Work within limitations of
governing regulations and as follows:

1.

Proceed with selective demolition systematically, from higher to lower level. Complete
selective demolition operations above each floor or tier before disturbing supporting
members on the next lower level.

Neatly cut openings and holes plumb, square, and true to dimensions required. Use
cutting methods least likely to damage construction to remain or adjoining construction.
Use hand tools or small power tools designed for sawing or grinding, not hammering and
chopping. Temporarily cover openings to remain.

Cut or drill from the exposed or finished side into concealed surfaces to avoid marring
existing finished surfaces.

Do not use cutting torches until work area is cleared of flammable materials. At
concealed spaces, such as duct and pipe interiors, verify condition and contents of hidden
space before starting flame-cutting operations. Maintain portable fire-suppression devices
during flame-cutting operations.
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5.
6.
7.
8.

9.

Maintain fire watch during and for at least one hour after flame-cutting operations.
Maintain adequate ventilation when using cutting torches.

Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and
promptly dispose of off-site.

Remove structural framing members and lower to ground by method suitable to avoid
free fall and to prevent ground impact or dust generation.

Locate selective demolition equipment and remove debris and materials so as not to
impose excessive loads on supporting walls, floors, or framing.

B.  Site Access and Temporary Controls: Conduct selective demolition and debris-removal
operations to ensure minimum interference with roads, streets, walks, walkways, and other
adjacent occupied and used facilities.

1.

Do not close or obstruct streets, walks, walkways, or other adjacent occupied or used
facilities without permission from USFWS and authorities having jurisdiction. Provide
alternate routes around closed or obstructed trafficways if required by authorities having
jurisdiction.

3.5 DISPOSAL OF DEMOLISHED MATERIALS

A.  Remove demolition waste materials from Project site

1.
2.

3.

Do not allow demolished materials to accumulate on-site.

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

Remove debris from elevated portions of building by chute, hoist, or other device that
will convey debris to grade level in a controlled descent.

B.  Burning: Do not burn demolished materials.

3.6 CLEANING

A. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective
demolition operations. Return adjacent areas to condition existing before selective demolition
operations began.

END OF SECTION 024119
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SECTION 07 84 00 - FIRESTOPPING

PART 1 - GENERAL

1.1 GENERAL REQUIREMENTS

A.  The Contractor must furnish all labor, materials, equipment and incidentals necessary to install
firestopping in locations indicated on the drawings and specified herein. Firestopping must be
provided for all through-penetrations of fire-resistance rated assemblies. Fire-resistant joint
systems must be provided at construction joints and gaps in fire-resistance rated assemblies. The
contractor is responsible to determine the location of all fire-resistance rated assemblies that
require firestopping and fire-resistant joint assemblies.

B.  Firestopping consists of furnishing and installing tested and classified/approved firestop systems,
combination of materials, or devices to form an effective barrier against the spread of flame,
smoke and gases, and maintain the integrity of fire-resistance rated walls, barriers, partitions,
floors, and floor/ceiling assemblies, including through-penetrations and construction joints and
gaps. Through-penetrations include the annular space around pipes, tubes, conduit, wires, cables,
vents and other penetrating items. Construction joints include those used to accommodate
expansion, contraction, wind, or seismic movement; firestopping material must not interfere with
the required movement of the joint. Gaps requiring firestopping include gaps between the curtain
wall and the floor slab and between the top of the fire-rated walls and the roof or floor deck above.

1.2 REFERENCES —

INTERNATIONAL CODE COUNCIL (ICC)

IBC-2018 International Building Code
IFC-2015 International Fire Code

FM GLOBAL (FMG)
FM P7825 Approval Guide

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)
NFPA 101 Life Safety Code

UNDERWRITERS LABORATORIES INC. (ULI)
UL FPED - 2022 Fire Protection Equipment Directory
1.3 DEFINITIONS

A.  Construction Gap: An open joint between adjacent assemblies; may be a moving joint or static
opening, without penetrating items.
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B.

1.4

Fire-resistance rated: Having the ability to withstand the effects of a design fire for a specified
time period, as determined by qualified testing.

Fire-resistance rated assembly: A floor, wall, or other partition able to withstand a design fire
and hose stream test without failure.

Fire resistance rating: The time, in hours, for which the rated assembly can withstand the effects
of a design fire without burn-through or structural failure.

Fire-resistant joint system: Joints installed in or between fire-resistance rated walls, floor or floor/
ceiling assemblies and roofs or roof/ceiling assemblies. Includes joints at Exterior curtain
wall/floor intersections.

Firestop: A means of sealing openings in fire-resistance rated assemblies to preserve or restore
the fire resistance rating.

Firestop system: Specific firestop material or materials, which when installed in openings in a
specific rated assembly, achieve the performance required.

Listing: The current, published listing of a system in a qualified listing agency’s directory.

Listing Agency: Independent testing agency that has conducted tests and classified firestop
systems for applications, which conducts routine in-plant follow-up inspections, and which lists
tested systems in a published directory.

Penetrating Item: A pipe, duct, conduit, cable tray, cable, or other element passing through an
opening in a fire-resistance rated assembly. This is also called the penetrant.

Through-Penetration: A hole through a rated assembly made to accommodate the passage of a
penetrating item or an empty hole made for another purpose and not repairable using the original
materials of construction.

PERFORMANCE REQUIREMENTS

General: For penetrations through fire-resistance rated construction, including both empty
openings and openings containing penetrating items, provide through-penetration firestop
systems that are produced and installed to resist spread of fire according to requirements
indicated, resist passage of smoke and other gases, and maintain original fire resistance rating of
construction penetrated.

Rated Systems: Provide through-penetration firestop systems with the following ratings
determined per ASTM E 814:

1. F-Rated Systems: Provide through-penetration firestop systems with F-ratings indicated,
but not less than that equaling, or exceeding fire resistance rating of constructions
penetrated.

2. T-Rated Systems: For the following conditions, provide through-penetration firestop

systems with T-ratings indicated, as well as F-ratings, where systems protect penetrating
items exposed to potential contact with adjacent materials in occupiable floor areas:
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1.5

a. Penetrations located outside wall cavities.
b. Penetrations located outside fire-resistance rated shaft enclosures.
3. L-Rated Systems: Where through-penetration firestop systems are indicated in smoke

barriers, provide through-penetration firestop systems with L-ratings indicated or of not
more than 3.0 cfim/sq. ft at both ambient temperatures and 400 deg F.

For through-penetration firestop systems exposed to view, traffic, moisture, and physical damage,
provide products that, after curing, do not deteriorate when exposed to these conditions both
during and after construction.

1. For piping penetrations for plumbing and wet-pipe sprinkler systems, provide moisture-
resistant through-penetration firestop systems.
2. For floor penetrations with annular spaces exceeding 4 inches in width and exposed to

possible loading and traffic, provide firestop systems capable of supporting floor loads
involved, either by installing floor plates or by other means.

3. For penetrations involving insulated piping, provide through-penetration firestop systems
not requiring removal of insulation.

For through-penetration firestop systems exposed to view, provide products with flame-spread
and smoke-developed indexes of less than 25 and 450, respectively, as per ASTM E 84.

QUALITY ASSURANCE
Workmanship

L. Installation must conform to requirements of qualified designs or manufacturer approved
modifications, as supported by engineering reports.

Installer qualifications

1. The Contractor must engage a single experienced installer who is FM Global approved in
accordance with FM Standard 4991, OR certified, licensed, or otherwise qualified by the
firestopping manufacturer as having the necessary staff, training, and a minimum of 3 years
experience in the installation of the manufacturer’s products. A manufacturer’s willingness
to sell its firestopping products to the Contractor or to an installer engaged by the
Contractor does not in itself confer qualification on the buyer. The Installer must have
been trained by a direct representative of the manufacturer (not distributor or agent) in the
proper selection and installation procedures.

2. Installer must have successfully completed, within the last 3 years, at least three firestop
projects similar in type and size to this project and must be certified by the manufacturer
for the installation of the firestop systems to be used on this project. Installer must provide
descriptions of past projects, along with references and contact information.

Installation Responsibility: Assign installation of through-penetration firestop systems and fire-
resistive joint systems in Project to a single qualified installer.

Source Limitations: Obtain through-penetration firestop systems, for each kind of penetration
and construction condition indicated, through one source from a single manufacturer.
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E. Fire-Test-Response Characteristics: Provide through-penetration firestop systems that comply
with the following requirements and those specified in Part 1 "Performance Requirements"
Article:

1. Firestopping tests are performed by a qualified testing and inspecting agency. A qualified
testing and inspecting agency is UL or another agency performing testing and follow-up
inspection services for firestop systems acceptable to the USFWS.

2. Through-penetration firestop systems are identical to those tested per testing standard
referenced in "Part 1 Performance Requirements" Article. Provide rated systems
complying with the following requirements:

a. Through-penetration firestop system products bear classification marking of
qualified testing and inspecting agency.
b. Through-penetration firestop systems correspond to those indicated by reference to

through-penetration firestop system designations listed by the following:

1) UL in its "Fire Resistance Directory."
2) OPL in its "Directory of Listed Building Products, Materials, & Assemblies."
3) ITS in its "Directory of Listed Products."

1.6 PRE-CONSTRUCTION CONFERENCE

A. Upon direction of the USFWS, meet at the Project site with the Contracting Officer
Representative (COR), installer, installer of each component of associated work,
Architect/Engineer, joint/through-penetration firestop system manufacturer’s representative, and
other representatives directly concerned with performance of the work, including any governing
authorities.

B.  Review foreseeable methods and procedures related to fire-resistive joint systems and through-
penetration firestop systems work, including but not limited to the following:

1. Inspect and discuss condition of substrate, joints, and penetrations.

2. Review of locations requiring firestopping and fire-resistive joints.

3. Review fire-resistive joint and through-penetration firestop system requirements
(drawings, specifications, manufacturer’s written instructions).

4. Review required submittals, both completed and yet to be completed.

5. Review and finalize construction schedule related to work and verify availability of

materials, installer’s personnel, equipment, and facilities needed to make progress and
avoid delays.
6. Review required inspection, testing, certifying, and material usage accounting procedures.

C.  Contractor must record discussions of conference including decisions and agreements (or
disagreements) reached, and furnish copy of record to each party attending. If substantial
disagreements exist at the conclusion of the conference, determine how the disagreements will be
resolved and set a date for a reconvening conference.

1.7 SUBMITTALS

A. General
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1.

2.

Prior to installation, but within 30 calendar days after contract award, submit to the COR
6 complete sets containing each item listed below.

The COR will recommend “accept/reject” or take other appropriate action on the submittals
including shop drawings, samples, documentation and as-built drawings. This review is to
verify conformance to project specifications and design concepts expressed in the contract
documents. Review of such submittals is not conducted for the purpose of determining the
accuracy and completeness of other details (i.e., dimensions) or for substantiating
installation or performance of the products used by the Contractor, all of which remain the
Contractor’s responsibility to the extent required by the contract documents. Review does
not constitute approval of safety precautions of construction, means, methods, techniques,
sequences of procedures, or approval of a specific assembly of which the item is a part.

If submittals are found not to conform to the requirements of these specifications, the
Contractor is required to resubmit with modifications.

Acceptance of the submittals by the COR, does not, in any case, relieve the Contractor
from his responsibility to meet the requirements of this specification.

B. Data Sheets

L.

Submit manufacturer’s product literature for each type of firestop device and system to be
installed. All literature must include the UL Classification mark or other qualified Listing
Agency’s approval. Literature must indicate product characteristics, typical uses,
performance and limitation criteria, test data, and storage requirements. Include a copy of
the firestop system listing from the Listing Agency’s published directory. Where
“engineered systems” are used, provide a copy of the manufacturer’s written
documentation on the engineered system. Provide literature for all products used in the
system including packing, firesafing, caulk, and other materials.

C.  Material Safety Data Sheets (MSDS)

1.

Submit MSDS information for each firestop product.

D.  Shop Drawings

1.

Show typical installation details for methods of installation. Clearly indicate on the
drawings where each type of firestop device and system will be used. Submit
manufacturer’s installation procedures for each product used in every system. For through-
penetration firestop systems, clearly indicate the penetrating items (including quantity,
sizes and groupings) and the fire-resistance rated assembly being penetrated.

E. Installer Certification

I. Submit manufacturer’s certification of the installer for said manufacturer’s firestop
products.
2. Submit descriptions and contact information for at least three (3) previous firestop projects,
similar in size and type to this project.
F. Final Documentation
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1.8

1.9

1.10

1. Provide final as-built drawings clearly depicting the installed location and type of all
firestop systems under this project.
2. Include all listing sheets and any engineering judgment documents for systems installed

with the final documentation package.

REGULATORY REQUIREMENTS

Firestop systems must be installed in all openings and around all penetrating elements or devices
or construction joints/gaps as required by these Contract Documents and as shown on the
drawings.

ENVIRONMENTAL REQUIREMENTS

Maintain environmental conditions (temperature, humidity, and ventilation) within limits
recommended by manufacturer for optimum results. Do not store, use or install firestopping
under environmental conditions outside manufacturer’s absolute limits. Provide proper
ventilation in installation areas and all areas affected by installation. Comply with recommended
procedures, precautions, or remedies described in the MSDS as applicable. Dispose of excess
materials as required in the MSDS and manufacturer’s instructions. Excess materials must be
disposed of off-site by the Contractor.

Ventilate through-penetration firestop systems per manufacturer's written instructions by natural
means or, where this is inadequate, forced-air circulation.

DELIVERY AND STORAGE

Deliver materials to the site in original unopened containers or bags bearing the name of
manufacturer, product name, type, grade and UL listing (or other acceptable approval or listing
mark) where applicable. Coordinate delivery of materials with scheduled installation date to
allow minimum storage time at job site.

The Contractor is responsible for the storage of the products. The Contractor must provide storage
facilities as necessary to store and protect the firestop materials in a manner and location as
approved by the COR.

Storage of products must be off the ground and comply with manufacturer’s requirements for
each product. Storage must be in an area protected from weather, moisture, and freezing.
Coordinate the location of storage facilities with COR.

Comply with recommended procedures, precautions or remedies described in the MSDS as
applicable. All firestop materials must be installed prior to expiration of shelf life.
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1.11 COORDINATION

A.  The specified work must be coordinated with other trades. Firestopping materials, at penetrations
of pipes and ducts, must be applied prior to insulating, unless insulation meets requirements
specified for firestopping. Firestopping materials at building joints and construction gaps must
be applied prior to completion of enclosing walls or assemblies.

B.  Firestop assemblies to be concealed by enclosing walls or assemblies must be inspected by the
COR prior to enclosure. The Contractor must notify COR a minimum of 48 hours in advance of
concealing firestop assemblies.

C. Notify USFWS's inspecting agency at least seven days in advance of through-penetration firestop
system installations; confirm dates and times on days preceding each series of installations.

D. Do not cover up through-penetration firestop system installations that will become concealed
behind other construction until each installation has been examined by the USFWS's inspecting
agency and the building inspector, if required by authorities having jurisdiction.

1.12 EXTRA MATERIALS

A. Provide the following extra materials, in their original, unopened containers, and field installation
instructions to the COR at the completion of the project.
L. Firestop Sealant or Putty: One cartridge of sealant and five sticks of putty of each type
used.
2. Cementitious Firestop Mortars: Five pounds of dry material of each type used.
Firestop Collars/Intumescent Wrap Strips: One collar and five wrap strips of each type
used.
Non-combustible Insulation: One standard roll.
Pillows or Bricks: Five of each type used.
Intumescent Sheets: One sheet of each type used.
Fire-Rated Pathways: One of each size and type used.

W

Nk

1.13 TRAINING

A. Timing: Conduct 2 training sessions of 2 hours each to familiarize USFWS personnel with the
features and installation of the new firestop systems. Training sessions must be scheduled with
the USFWS at a time mutually agreeable to the Contractor and the USFWS.

B.  Agenda: The Contractor must submit a proposed training agenda for the USFWS's review. The
final, approved training agenda must be submitted prior to the CAIL Training must include
familiarization and repair of all firestop systems installed.

C.  Documentation of Training: The Contractor is responsible for videotaping a presentation of the
contents of the USFWS training sessions taped outside the actual USFWS training sessions with
specific instructions on the installed system features, operation, and maintenance. Provide 2
copies of the draft training video session to the USFWS for review and comments within 5 days
prior to the first training session. Incorporate USFWS comments. Two copies of the final video
training sessions must be provided to the USFWS within 14 calendar days of completion of the
final training session.
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PART 2 - PRODUCTS

2.1 MANUFACTURERS

A.  Available Products: Subject to compliance with requirements, through-penetration firestop
systems that may be incorporated into the Work include, but are not limited to, those systems
indicated on Drawings.

B.  Products: Subject to compliance with requirements, provide one of the through-penetration
firestop systems indicated for each application on Drawings.

A/D Fire Protection Systems Inc.
Grace, W. R. & Co. - Conn.

Hilti, Inc.

Johns Manville.

Nelson Firestop Products.

NUCO Inc.

RectorSeal Corporation (The).
Specified Technologies Inc.

3M; Fire Protection Products Division.
Tremco; Sealant/Weatherproofing Division.
USG Corporation.

el i AN e

— O

2.2 MATERIALS

A.  General Requirements - Firestop materials must be listed for use in firestopping systems to
achieve the specified F, T and L ratings in accordance with ASTM E814 (UL 1479). The “F”
rating must be at least equal to fire rating of fire-resistance rated wall, floor or partition in which
penetrated openings are to be protected. Firestop systems must also have a corresponding “T”
and “L” ratings where required by the referenced codes. Materials must be non-asbestos and non-
toxic to human beings during installation and fire conditions. Material must have a flamespread
rating of 25 or less, and a smoke development rating of 50 or less when tested in accordance with
UL 723 or UL listed and accepted.

B.  Each firestop material used must be suitable and listed for firestopping the penetrations (steel,
glass, plastic and insulated pipe, conduit, flexible cable, bus duct, cable tray) for which it is used.

C.  Firestop materials must not be used in annular spaces greater than annular space tested per its
listing. Do not use any firestop material which is chemically incompatible with plastic covered
cables, PVC pipe, drop tubes, etc.

D. To the maximum extent practical, all firestop products and systems must be of a single
manufacturer. The use of multiple manufacturers’ systems must be approved by the COR prior
to submittal.
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A.

24

A.

APPLICATION

Products selected must listed for the specific application and must be selected based upon
environmental conditions such as the penetrant, partition type, partition thickness, penetration
configuration, fire resistance rating, etc.

MIXING

For those products requiring mixing before application, comply with through-penetration firestop
system manufacturer's written instructions for accurate proportioning of materials, water (if
required), type of mixing equipment, selection of mixer speeds, mixing containers, mixing time,
and other items or procedures needed to produce products of uniform quality with optimum
performance characteristics for application indicated.

PART 3 - EXECUTION

3.1

A.

3.2

A.

3.3

A.

B.

INSPECTION

Examine the areas and conditions where the firestop system is to be installed and notify the COR
of conditions detrimental to the proper and timely completion of the work. Do not proceed with
the work until satisfactory conditions have been achieved in a manner acceptable to the COR.
Verify that all penetrating elements and supporting devices are safe and suitable for installation
of firestop products.

GENERAL CONSIDERATIONS

Firestop systems do not re-establish the structural integrity of load bearing partitions. Consult
structural engineer prior to drilling or coring operations in any load bearing assembly. Firestop
systems are not intended to support live loads and traffic. Curbs or steel plates may be required
to restrict or accommodate potential traffic. Contractor must notify the COR if he has reason to
believe these limitations may be violated.

PREPARATION

Conform to manufacturer’s detailed recommendations for surface preparation. Surface to receive
firestopping must be free of dirt, dust, grease, oil, form release agents, rust or other matter. Voids
and cracks in substrate must be filled and unnecessary projections removed prior to installation
of firestopping. All penetrating items must be permanently installed prior to firestop installation.
Substrate must be frost-free and, when applicable, dry. Provide covering for protection of
adjacent areas in accordance with good work practices.

Surface Cleaning: Clean out openings immediately before installing through-penetration firestop
systems to comply with firestop system manufacturer's written instructions and with the following
requirements:
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L. Remove from surfaces of opening substrates and from penetrating items foreign materials
that could interfere with adhesion of through-penetration firestop systems.
2. Clean opening substrates and penetrating items to produce clean, sound surfaces capable

of developing optimum bond with through-penetration firestop systems. Remove loose
particles remaining from cleaning operation.
3. Remove laitance and form-release agents from concrete.

Priming: Prime substrates where recommended in writing by through-penetration firestop system
manufacturer using that manufacturer's recommended products and methods. Confine primers to
areas of bond; do not allow spillage and migration onto exposed surfaces.

Masking Tape: Use masking tape to prevent through-penetration firestop systems from
contacting adjoining surfaces that will remain exposed on completion of Work and that would
otherwise be permanently stained or damaged by such contact or by cleaning methods used to
remove smears from firestop system materials. Remove tape as soon as possible without
disturbing firestop system's seal with substrates.

INSTALLATION
General

1. Firestop systems must be installed in accordance with its listing. The types, amounts,
methods, manufacturers, etc. of every system must be in strict accordance with its listing.
Substitutions of like materials by the same or other manufacturers are strictly prohibited.

2. Installation must be performed in strict accordance with manufacturer’s detailed
installation recommendations, fire test reports, fire resistance requirements, and acceptable
sample installations.

3. Ensure effective seal against flame, smoke, heat, and hot gases. Do not install water-based
products at building exterior. Firestop systems and materials must not require special tools
for installation and must not emit hazardous, combustible, or irritating fumes during
installation, curing or use.

4. Follow safety procedures recommended by the manufacturer’s design requirements
pertaining to cable separation to obtain a smooth, professional finish.
5. Firestopping material must completely fill void spaces regardless of geometric

configuration, subject to tolerance established by the manufacturer. Firestop systems for
filling floor voids 4 inches or more in any direction must be capable of supporting the same
load as the floor is designed to support or must be protected by a permanent barrier to
prevent loading or traffic in the firestopped area.

6. Tested and classified firestop systems must be provided in the following locations, except
in floor slabs on grade:

a. Penetrations of duct, conduit, tubing, cable and pipe through fire-resistance rated
walls, partitions, and ceiling-floor assemblies.

b. Penetrations of vertical shafts such as electrical chases and utility chases.

c. Joints at the intersection of floor slabs and curtain walls, including inside of hollow

curtain walls at the floor slab.
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3.5

3.6

d. Joints at perimeter of fire-resistance rated walls and partitions, such as between the
top of the walls and the bottom of roof decks.
e. Other locations where required to maintain fire resistance rating of the construction.
Damming
1. Install dams when required to properly contain firestopping materials within openings and

as required to achieve required fire resistance rating. Combustible damming material must
be removed after appropriate curing. Non-combustible damming materials may be left as
a permanent component of the firestop system if consistent with the listing.

Insulated Pipes and Ducts

1. Thermal insulation must be cut and removed where pipes or ducts pass through
firestopping, unless insulation meets requirements specified for firestopping. Thermal
insulation must be replaced with a material having equal thermal insulating and
firestopping characteristics.

Data and Communication Cable Trays

1. Cables penetrating through fire-rated floors or walls (where not already enclosed in conduit
or raceway) must utilize fire-rated pathway devices capable of providing an F rating equal
to the rating of the barrier in which the device is installed. The installed device (in normal
use) must require no maintenance and must accommodate future cable changes without
mechanical adjustment and/or removal or replacement of protective materials.

2. If possible, cable trays must terminate prior to passing through walls.

Fire dampers. Follow manufacturer recommended guidelines for provided firestopping products
around fire damper penetrations.

REPAIRS AND MODIFICATIONS

Identify damaged or re-entered seals requiring repair or modification and remove loose or
damaged materials. If penetrating elements are to be added, remove enough material to insert
new elements, being careful not to cause damage to the balance of the seal. Insure that surfaces
to be sealed are clean and dry. Use only materials approved by manufacturer as suitable for repair
of original seal.

SYSTEM IDENTIFICATION

Identify firestop systems with pressure sensitive, self-adhesive vinyl labels applied to both sides
of the assembly, readily visible, depicting the following information:
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1. The words “Warning - Through-Penetration Firestop System - Do Not Disturb. Notify
Building Management of Any Damage”.

2. Installing Contractor’s name, address and phone number.
3. System designation of applicable testing and inspection agency.
4. Date of installation.
5. Firestop system manufacturer’s name.
3.7 CLEAN-UP

A.  Clean surfaces adjacent to sealed joints of excess firestopping materials as work progresses, using
solvent or cleaning agents recommended in writing by the firestop manufacturer. Remove
equipment, materials, and debris, leaving area in a clean, undamaged condition.

3.8 FINAL INSPECTION

A.  The COR must perform inspections to verify compliance with requirements. The Contractor must
correct unacceptable work and provide further inspection to verify compliance with requirements.
Examine penetration seals for proper installation, adhesion and curing as may be appropriate for
the respective seal materials. Keep areas of work accessible. Document completion and
inspection as required.

B.  Contractor must make arrangements with the COR for final inspection. Contractor must provide
at least fifteen calendar days written notice for all tests or as otherwise specified herein.
Contractor must provide written certification, 14 calendar days prior to the final inspection, that
the firestop systems have been installed as follows:

L. All penetrations indicated on the design drawings and as indicated by the COR have been

sealed.
2. Spare systems for future use have been provided in accordance with this specification.
3. All penetrations have been sealed with an appropriate, correctly installed, classified

firestop system in accordance with its listing and the manufacturer’s installation
instructions. The contractor must provide a copy of the UL Classification for the types of
systems utilized as well as the locations each system was installed.

4. Component substitutions, as discussed in this specification, have not been made.

5. Firestop system identification tags have been installed.

C.  [If after being advised by the Contractor that the work is completed and ready for the inspection,
the work has not been completed or the final inspection is unsatisfactory, the Contractor must be
responsible for USFWS’s extra expenses including labor for all inspection and witnessing the re-
test of the work. Such extra fees must be deducted from the payments made by USFWS to the
Contractor.

END OF SECTION 07 84 00
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SECTION 08 11 13 - HOLLOW METAL DOORS AND FRAMES

PART 1 - GENERAL

11

A

1.2

1.3

14

15

RELATED DOCUMENTS

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

SUMMARY

Section includes:

1. Interior standard steel doors and frames.

Related Requirements:
1. Section 087100 "Door Hardware" for door hardware for hollow-metal doors.

DEFINITIONS

Minimum Thickness: Minimum thickness of base metal without coatings according to
ANSI/SDI A250.8.

COORDINATION

Coordinate anchorage installation for hollow-metal frames. Furnish setting drawings, templates,
and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and
items with integral anchors. Deliver such items to Project site in time for installation.
Coordinate requirements for installation of door hardware, electrified door hardware, and access
control and security systems.

ACTION SUBMITTALS

Product Data: For each type of product.

1. Include construction details, material descriptions, core descriptions, and finishes.

Shop Drawings: Include the following:

1. Elevations of each door type.

2. Details of doors, including vertical- and horizontal-edge details and metal thicknesses.
3. Frame details for each frame type, including dimensioned profiles and metal thicknesses.
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1.6

1.7

Locations of reinforcement and preparations for hardware.
Details of each different wall opening condition.

Details of anchorages, joints, field splices, and connections.
Details of accessories.

Details of moldings, removable stops, and glazing.

e S

Samples for Initial Selection: For hollow-metal doors and frames with factory-applied color
finishes.

Samples for Verification:

1. Finishes: For each type of exposed finish required, prepared on Samples of not less than 3
by 5 inches.

2. Fabrication: Prepare Samples approximately 12 by 12 inches to demonstrate compliance
with requirements for quality of materials and construction:

a. Doors: Show vertical-edge, top, and bottom construction; core construction; and
hinge and other applied hardware reinforcement. Include separate section showing
glazing if applicable.

b. Frames: Show profile, corner joint, floor and wall anchors, and silencers. Include
separate section showing fixed hollow-metal panels and glazing if applicable.

Product Schedule: For hollow-metal doors and frames, prepared by or under the supervision of
supplier, using same reference numbers for details and openings as those on Drawings.
Coordinate with final door hardware schedule.

INFORMATIONAL SUBMITTALS

Qualification Data: For door inspector.

1. Egress Door Inspector: Submit documentation of compliance with NFPA 101,

Section 7.2.1.15.4.

Product Test Reports: For each type of thermally rated door assemblies for tests performed by a
qualified testing agency indicating compliance with performance requirements.

Oversize Construction Certification: For assemblies required to be fire-rated and exceeding
limitations of labeled assemblies.

Field quality control reports.

CLOSEOUT SUBMITTALS

Record Documents: For fire-rated doors, list of door numbers and applicable room name and
number to which door accesses.
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1.8

A

1.9

A

B.

C.

QUALITY ASSURANCE

Egress Door Inspector Qualifications: Inspector for field quality control inspections of egress

door assemblies shall meet the qualifications set forth in NFPA 101, Section 7.2.1.15.4 and the

following:

1. Door and Hardware Institute Fire and Egress Door Assembly Inspector (FDAI)
certification.

DELIVERY, STORAGE, AND HANDLING

Deliver hollow-metal doors and frames palletized, packaged, or crated to provide protection
during transit and Project-site storage. Do not use nonvented plastic.

1. Provide additional protection to prevent damage to factory-finished units.

Deliver welded frames with two removable spreader bars across bottom of frames, tack welded
to jambs and mullions.

Store hollow-metal doors and frames vertically under cover at Project site with head up. Place
on minimum 4-inch-high wood blocking. Provide minimum 1/4-inch space between each
stacked door to permit air circulation.

PART 2 - PRODUCTS

2.1

A

2.2

A

B.

PERFORMANCE REQUIREMENTS

Windborne-Debris Impact Resistance: Passes ASTM E1886 missile-impact and cyclic-pressure
tests in accordance with ASTM E1996 for Wind Zone 1 for basic protection.

INTERIOR STANDARD STEEL DOORS AND FRAMES

Construct hollow-metal doors and frames to comply with standards indicated for materials,
fabrication, hardware locations, hardware reinforcement, tolerances, and clearances, and as
specified.

Standard-Duty Doors and Frames: ANSI/SDI A250.8, Level 1; ANSI/SDI A250.4, Level C. At
locations indicated in the Door and Frame Schedule.

1. Doors:
a. Type: As indicated in the Door and Frame Schedule.
b. Thickness: 1-3/4 inches.
C. Face: Metallic-coated steel sheet, minimum thickness of 0.032 inch.
d. Edge Construction: Model 2, Seamless.
e. Edge Bevel: Provide manufacturer's standard beveled or square edges.
f. Core: Manufacturer's standard.
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2.3

24

25

2. Frames:

a. Materials: Metallic-coated steel sheet, minimum thickness of 0.042 inch.
b. Sidelite Frames: Fabricated from same thickness material as adjacent door frame.
C. Construction: Knocked down.

3. Exposed Finish: Factory.

HOLLOW-METAL PANELS

Provide hollow-metal panels of same materials, construction, and finish as adjacent door
assemblies.

FRAME ANCHORS
Jamb Anchors:

1. Type: Anchors of minimum size and type required by applicable door and frame
standard, and suitable for performance level indicated.

2. Quantity: Minimum of three anchors per jamb, with one additional anchor for frames
with no floor anchor. Provide one additional anchor for each 24 inches of frame height
above 7 feet.

3. Postinstalled Expansion Anchor: Minimum 3/8-inch-diameter bolts with expansion
shields or inserts, with manufacturer's standard pipe spacer.

Floor Anchors: Provide floor anchors for each jamb and mullion that extends to floor.
Floor Anchors for Concrete Slabs with Underlayment: Adjustable-type anchors with extension
clips, allowing not less than 2-inch height adjustment. Terminate bottom of frames at top of

underlayment.

Material: ASTM A879/A879M, Commercial Steel (CS), 04Z coating designation; mill
phosphatized.

1. For anchors built into exterior walls, steel sheet complying with ASTM A1008/A1008M
or ASTM A1011/A1011M; hot-dip galvanized according to ASTM A153/A153M,
Class B.

MATERIALS

Cold-Rolled Steel Sheet: ASTM A1008/A1008M, Commercial Steel (CS), Type B; suitable for
exposed applications.

Metallic-Coated Steel Sheet: ASTM A653/A653M, Commercial Steel (CS), Type B.
Inserts, Bolts, and Fasteners: Hot-dip galvanized according to ASTM A153/A153M.

Glazing: Comply with requirements in Section 088000 "Glazing."
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2.6

2.7

A

FABRICATION

Door Astragals: Provide overlapping astragal on one leaf of pairs of doors where required by
NFPA 80 for fire-performance rating or where indicated. Extend minimum 3/4 inch beyond
edge of door on which astragal is mounted or as required to comply with published listing of
qualified testing agency.

Hollow-Metal Frames: Fabricate in one piece except where handling and shipping limitations
require multiple sections. Where frames are fabricated in sections, provide alignment plates or
angles at each joint, fabricated of metal of same or greater thickness as frames.

1. Sidelite Frames: Provide closed tubular members with no visible face seams or joints,
fabricated from same material as door frame. Fasten members at crossings and to jambs
by welding, or by rigid mechanical anchors.

2. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed fasteners
unless otherwise indicated.

3. Door Silencers: Except on weather-stripped frames, drill stops to receive door silencers
as follows. Keep holes clear during construction.

a. Single-Door Frames: Drill stop in strike jamb to receive three door silencers.
b. Double-Door Frames: Drill stop in head jamb to receive two door silencers.

Hardware Preparation: Factory prepare hollow-metal doors and frames to receive templated
mortised hardware, and electrical wiring; include cutouts, reinforcement, mortising, drilling,
and tapping according to ANSI/SDI A250.6, the Door Hardware Schedule, and templates.

1. Reinforce doors and frames to receive nontemplated, mortised, and surface-mounted door
hardware.

2. Comply with BHMA A156.115 for preparing hollow-metal doors and frames for
hardware.

STEEL FINISHES

Prime Finish: Clean, pretreat, and apply manufacturer's standard primer.

1. Shop Primer: Manufacturer's standard, fast-curing, lead- and chromate-free primer
complying with ANSI/SDI A250.10; recommended by primer manufacturer for substrate;

compatible with substrate and field-applied coatings despite prolonged exposure.

Factory Finish: Clean, pretreat, and apply manufacturer's standard two-coat, baked-on finish
consisting of prime coat and thermosetting topcoat, complying with ANSI/SDI A250.3.

1. Color and Gloss: As selected by Architect from manufacturer's full range.
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PART 3 - EXECUTION

3.1 PREPARATION

A.  Remove welded-in shipping spreaders installed at factory. Restore exposed finish by grinding,
filling, and dressing, as required to make repaired area smooth, flush, and invisible on exposed
faces. Touch up factory-applied finishes where spreaders are removed.

B. Drill and tap doors and frames to receive non-templated, mortised, and surface-mounted door
hardware.

3.2 INSTALLATION

A. Install hollow-metal doors and frames plumb, rigid, properly aligned, and securely fastened in
place. Comply with approved Shop Drawings and with manufacturer's written instructions.

B.  Hollow-Metal Frames: Comply with ANSI/SDI A250.11.

1.

Set frames accurately in position; plumbed, aligned, and braced securely until permanent
anchors are set. After wall construction is complete, remove temporary braces without
damage to completed Work.

a. Where frames are fabricated in sections, field splice at approved locations by
welding face joint continuously; grind, fill, dress, and make splice smooth, flush,
and invisible on exposed faces. Touch-up finishes.

b. Install frames with removable stops located on secure side of opening.

Floor Anchors: Secure with post installed expansion anchors.

a. Floor anchors may be set with power-actuated fasteners instead of post installed
expansion anchors if so indicated and approved on Shop Drawings.

Masonry Walls: Coordinate installation of frames to allow for solidly filling space

between frames and masonry with grout or mortar.

Masonry Construction: Secure frames in place with post installed expansion

anchors. Countersink anchors, and fill and make smooth, flush, and invisible on exposed

faces.

Installation Tolerances: Adjust hollow-metal frames to the following tolerances:

a. Squareness: Plus, or minus 1/16 inch, measured at door rabbet on a line 90 degrees
from jamb perpendicular to frame head.

b. Alignment: Plus, or minus 1/16 inch, measured at jambs on a horizontal line
parallel to plane of wall.

C. Twist: Plus, or minus 1/16 inch, measured at opposite face corners of jambs on
parallel lines, and perpendicular to plane of wall.

d. Plumbness: Plus, or minus 1/16 inch, measured at jambs at floor.

C.  Hollow-Metal Doors: Fit and adjust hollow-metal doors accurately in frames, within clearances
specified below.

1.

Non-Fire-Rated Steel Doors: Comply with ANSI/SDI A250.8.
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3.3

3.4

2. Fire-Rated Doors: Install doors with clearances according to NFPA 80.
3. Smoke-Control Doors: Install doors according to NFPA 105.

FIELD QUALITY CONTROL

Inspection Agency: Engage a qualified inspector to perform inspections and to furnish reports
to Architect.

Inspections:

1. Egress Door Inspections: Inspect each door equipped with panic hardware, each door
equipped with fire exit hardware, each door located in an exit enclosure, each electrically
controlled egress door, and each door equipped with special locking arrangements
according to NFPA 101, Section 7.2.1.15.

Repair or remove and replace installations where inspections indicate that they do not comply
with specified requirements.

Reinspect repaired or replaced installations to determine if replaced or repaired door assembly
installations comply with specified requirements.

Prepare and submit separate inspection report for each fire-rated door assembly indicating
compliance with each item listed in NFPA 80 and NFPA 101.
REPAIR

Prime-Coat Touchup: Immediately after erection, sand smooth rusted or damaged areas of
prime coat and apply touchup of compatible air-drying, rust-inhibitive primer.

Metallic-Coated Surface Touchup: Clean abraded areas and repair with galvanizing repair paint
according to manufacturer's written instructions.

Factory-Finish Touchup: Clean abraded areas and repair with same material used for factory
finish according to manufacturer's written instructions.

Touchup Painting: Cleaning and touchup painting of abraded areas of paint are specified in
painting Sections.

END OF SECTION 081113
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SECTION 08 31 13 - ACCESS DOORS AND FRAMES

PART 1 - GENERAL

11 SUMMARY
A. Section Includes:

1. Access doors and frames.

1.2 ACTION SUBMITTALS
A.  Product Data: For each type of product.

1. Include construction details material descriptions, dimensions of individual components
and profiles, and finishes.

B.  Samples: For each type of access door and frame and for each finish specified, complete
assembly minimum 6 by 6 inchesin size.

C.  Product Schedule: For access doors and frames. Use same designations indicated on Drawings.

13 INFORMATIONAL SUBMITTALS

A.  Qualification Data: For testing and inspecting agency.

1.4 CLOSEOUT SUBMITTALS
A.  Record Documents: For fire-rated doors, list of applicable room name and number in which
access door is located.

PART 2 - PRODUCTS

2.1 ACCESS DOORS AND FRAMES
A.  Flush Access Doors with Exposed Flanges:

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. Best Access Doors.

2. Basis of design product: Best Access Doors — Heavy Duty Large Opening Access Door
Galvanized.

ACCESS DOORS AND FRAMES 083113-1


http://www.specagent.com/Lookup?ulid=11994

ALLIGATOR RIVER NATIONAL WILDLIFE REFUGE FEBRUARY 2024
VISITORS CENTER HVAC REPLACEMENT

2.2

2.3

24

a. Model no. BA-HHD-GS-42-96

Description: Face of door flush with frame, with exposed flange and concealed hinge.
Optional Features: Double-leaf doors, Piano hinges.

Locations: Ceiling.

Door Size: As indicated in Drawings.

Uncoated Steel Sheet for Door: Nominal 0.060 inch, 16 gage, factory primed.

Frame Material: Same material, thickness, and finish as door.

Latch and Lock: Cam latch, screwdriver operated.

©ooN O AW

MATERIALS
Steel Plates, Shapes, and Bars: ASTM A36/A36M.

Steel Sheet: Uncoated or electrolytic zinc coated, ASTM A879/A879M, with cold-rolled steel
sheet substrate complying with ASTM A1008/A1008M, Commercial Steel (CS), exposed.

Metallic-Coated Steel Sheet: ASTM A653/A653M, Commercial Steel (CS), Type B; with
minimum G60or A60metallic coating.

Frame Anchors: Same material as door face.

Inserts, Bolts, and Anchor Fasteners: Hot-dip galvanized steel according to
ASTM A153/A153M or ASTM F2329.

FABRICATION

General: Provide access door and frame assemblies manufactured as integral units ready for
installation.

Metal Surfaces: For metal surfaces exposed to view in the completed Work, provide materials
with smooth, flat surfaces without blemishes. Do not use materials with exposed pitting, seam
marks, roller marks, rolled trade names, or roughness.

Doors and Frames: Grind exposed welds smooth and flush with adjacent surfaces. Furnish
mounting holes, attachment devices and fasteners of type required to secure access doors to
types of supports indicated.

Latch and Lock Hardware:

1. Quantity: Furnish number of latches and locks required to hold doors tightly closed.

FINISHES

Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products™ for
recommendations for applying and designating finishes.

Protect mechanical finishes on exposed surfaces from damage by applying a strippable,
temporary protective covering before shipping.
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C.

D.

Appearance of Finished Work: Noticeable variations in same piece are not acceptable.
Variations in appearance of adjoining components are acceptable if they are within the range of
approved Samples and are assembled or installed to minimize contrast.

Painted Finishes: Comply with coating manufacturer's written instructions for cleaning,
conversion coating, and applying and baking finish.

1. Factory Primed: Apply manufacturer's standard, lead- and chromate-free, universal
primer immediately after surface preparation and pretreatment.

2. Factory Finished: Apply manufacturer's standard baked-enamel or powder-coat finish
immediately after cleaning and pretreating, with minimum dry-film thickness of 1 milfor
topcoat.

a. Color: As selected by Architect from full range of industry colors.

PART 3 - EXECUTION

3.1

A

B.

3.2

A

3.3

A

B.

3.4

A

EXAMINATION

Examine substrates for compliance with requirements for installation tolerances and other
conditions affecting performance of the Work.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION

Comply with manufacturer's written instructions for installing access doors and frames.

FIELD QUALITY CONTROL

Repair or remove and replace installations where inspections indicate that they do not comply
with specified requirements.

Reinspect repaired or replaced installations to determine if replaced or repaired door assembly
installations comply with specified requirements.

ADJUSTING

Adjust doors and hardware, after installation, for proper operation.

END OF SECTION 083113
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SECTION 09 22 16 - NON-STRUCTURAL METAL FRAMING

PART 1 - GENERAL

11

A

1.2

1.3

14

1.5

SUMMARY

Section Includes:

1. Framing systems.

Related Requirements:

1. Section 054000 "Cold-Formed Metal Framing™ for exterior and interior load-bearing and
exterior non-load-bearing wall studs; floor joists; and roof rafters and ceiling joists.

ACTION SUBMITTALS

Product Data:

1. Framing systems.

INFORMATIONAL SUBMITTALS

Product Certificates: For each type of code-compliance certification for studs and tracks.
Evaluation Reports: For high-strength steel studs and tracks and power-actuated fasteners, from
ICC-ES or other qualified testing agency acceptable to authorities having jurisdiction.
QUALITY ASSURANCE

Code-Compliance Certification of Studs and Tracks: Provide documentation that framing
members are certified according to the product-certification program of the Steel Stud
Manufacturers Association.

DELIVERY, STORAGE, AND HANDLING

Notify manufacturer of damaged materials received prior to installation.

Deliver materials in manufacturer's original, unopened, undamaged containers with
identification labels intact.

Protect cold-formed metal framing from corrosion, deformation, and other damage during
delivery, storage, and handling as required by AISI S202, "Code of Standard Practice for Cold-
Formed Steel Structural Framing."
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PART 2 - PRODUCTS

2.1

A

2.2

PERFORMANCE REQUIREMENTS

Fire-Test-Response Characteristics: For fire-resistance-rated assemblies that incorporate non-
load-bearing steel framing, provide materials and construction identical to those tested in
assembly indicated, in accordance with ASTM E119 by an independent testing agency.

STC-Rated Assemblies: For STC-rated assemblies, provide materials and construction identical
to those tested in assembly indicated on Drawings, in accordance with ASTM E90 and
classified in accordance with ASTM E413 by an independent testing agency.

Horizontal Deflection: For non-composite wall assemblies, limited to 1/240 of the wall height
based on horizontal loading of 5 Ibf/sq. ft.

Design framing systems in accordance with AISI S220, "North American Specification for the
Design of Cold-Formed Steel Framing - Nonstructural Members," unless otherwise indicated.

Design Loads: As indicated on architectural Drawings or 5 Ibf/sg. ft. minimum as required by
the IBC.

Design framing systems to accommodate deflection of primary building structure and
construction tolerances and to withstand design loads with a maximum deflection of <Insert
inches>.

FRAMING SYSTEMS
Framing Members, General: Comply with ASTM C645 for conditions indicated.

1. Steel Sheet Components: Comply with ASTM C645 requirements for metal unless
otherwise indicated.

2. Protective Coating: Comply with ASTM C645; ASTM A653/A653M, G40; or coating
with equivalent corrosion resistance. Galvannealed products are unacceptable.

a. Coating demonstrates equivalent corrosion resistance with an evaluation report
acceptable to authorities having jurisdiction.

Studs and Track: ASTM C645

1. Minimum Base-Steel Thickness: As required by performance requirements for horizontal
deflection
2. Depth: As indicated on Drawings.

High-Strength Steel Studs and Tracks: Roll-formed with surface deformations to stiffen the
framing members.

1. Minimum Base-Steel Thickness: As required by horizontal deflection performance
requirements .
2. Depth: As indicated on Drawings.
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2.3

Slip-Type Head Joints: Where indicated, provide one of the following:

1. Clip System: Clips designed for use in head-of-wall deflection conditions that provide a
positive attachment of studs to tracks while allowing 1-1/2-inch minimum vertical
movement.

2. Single Long-Leg Track System: Top track with 2-inch-deep flanges in thickness not less
than indicated for studs, installed with studs friction fit into top track and with continuous
bridging located within 12 inches of the top of studs to provide lateral bracing.

3. Double-Track System: Top outer tracks, inside track with 2-inch-deep flanges in
thickness not less than indicated for studs and fastened to studs, and outer track sized to
friction-fit over inner track.

4. Deflection Track: Steel sheet top track manufactured to prevent cracking of finishes
applied to interior partition framing resulting from deflection of structure above; in
thickness not less than indicated for studs and in width to accommodate depth of studs.

Firestop Tracks: Top track manufactured to allow partition heads to expand and contract with
movement of structure while maintaining continuity of fire-resistance-rated assembly indicated;
in thickness not less than indicated for studs and in width to accommodate depth of studs.

Flat Strap and Backing Plate: Steel sheet for blocking and bracing in length and width indicated.
1. Minimum Base-Steel Thickness: As indicated on drawings.

Hat-Shaped, Rigid Furring Channels:

1. Minimum Base-Steel Thickness: As indicated on Drawings
2. Depth: As indicated on Drawings

Z-Shaped Furring: With slotted or non-slotted web, face flange of 1-1/4 inches, wall attachment
flange of 3/4 inch, minimum uncoated-steel thickness of 0.0179 inch, and depth required to fit
insulation thickness indicated.

AUXILIARY MATERIALS

General: Provide auxiliary materials that comply with referenced installation standards.

1. Fasteners for Steel Framing: Of type, material, size, corrosion resistance, holding power,
and other properties required to fasten steel members to substrates.

Isolation Strip at Exterior Walls: Provide one of the following:

1. Asphalt-Saturated Organic Felt: ASTM D226/D226M, Type | (No. 15 asphalt felt),
nonperforated.

2. Foam Gasket: Adhesive-backed, closed-cell vinyl foam strips that allow fastener
penetration without foam displacement, 1/8 inch thick, in width to suit steel stud size.
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PART 3 - EXECUTION

3.1

A

3.2

3.3

EXAMINATION

Examine areas and substrates, with Installer present, and including welded hollow-metal frames,
cast-in anchors, and structural framing, for compliance with requirements and other conditions
affecting performance of the Work.

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

Suspended Assemblies: Coordinate installation of suspension systems with installation of
overhead structure to ensure that inserts and other provisions for anchorages to building
structure have been installed to receive hangers at spacing required to support the Work and that
hangers will develop their full strength.

1. Furnish concrete inserts and other devices indicated to other trades for installation in
advance of time needed for coordination and construction.

Coordination with Sprayed Fire-Resistive Materials:

1. Before sprayed fire-resistive materials are applied, attach offset anchor plates or ceiling
tracks to surfaces indicated to receive sprayed fire-resistive materials. Where offset
anchor plates are required, provide continuous plates fastened to building structure not
more than 24 inches o.c.

2. After sprayed fire-resistive materials are applied, remove them only to extent necessary
for installation of non-load-bearing steel framing. Do not reduce thickness of fire-
resistive materials below that are required for fire-resistance ratings indicated. Protect
adjacent fire-resistive materials from damage.

INSTALLATION, GENERAL
Installation Standard: ASTM C754.

1. Gypsum Plaster Assemblies: Also comply with requirements in ASTM C841 that apply
to framing installation.

2. Portland Cement Plaster Assemblies: Also comply with requirements in ASTM C1063
that apply to framing installation.

3. Gypsum Veneer Plaster Assemblies: Also comply with requirements in ASTM C844 that
apply to framing installation.

4. Gypsum Board Assemblies: Also comply with requirements in ASTM C840 that apply to
framing installation.

Install framing and accessories plumb, square, and true to line, with connections securely
fastened.
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3.4

C.

Install supplementary framing, and blocking to support fixtures, equipment services, heavy trim,
grab bars, toilet accessories, furnishings, or similar construction.

Install bracing at terminations in assemblies.

Do not bridge building control and expansion joints with non-load-bearing steel framing
members. Frame both sides of joints independently.

INSTALLATION OF FRAMING SYSTEMS

Install framing system components according to spacings indicated, but not greater than
spacings required by referenced installation standards for assembly types.

1. Single-Layer Application: 16 inches o.c. unless otherwise indicated.
2. Multilayer Application: 16 inches o.c. unless otherwise indicated.
3. Tile Backing Panels: 16 inches o.c. unless otherwise indicated.

Where studs are installed directly against exterior masonry walls or dissimilar metals at exterior
walls, install isolation strip between studs and exterior wall.

Install studs so flanges within framing system point in same direction.

Install tracks at floors and overhead supports. Extend framing full height to structural supports
or substrates above suspended ceilings except where partitions are indicated to terminate at
suspended ceilings. Continue framing around ducts that penetrate partitions above ceiling.

1. Slip-Type Head Joints: Where framing extends to overhead structural supports, install to
produce joints at tops of framing systems that prevent axial loading of finished
assemblies.

2. Door Openings: Screw vertical studs at jambs to jamb anchor clips on door frames; install
track section (for cripple studs) at head and secure to jamb studs.

a. Install two studs at each jamb unless otherwise indicated.

b. Install cripple studs at head adjacent to each jamb stud, with a minimum 1/2-inch
clearance from jamb stud to allow for installation of control joint in finished
assembly.

C. Extend jamb studs through suspended ceilings and attach to underside of overhead
structure.

3. Other Framed Openings: Frame openings other than door openings the same as required
for door openings unless otherwise indicated. Install framing below sills of openings to
match framing required above door heads.

4. Fire-Resistance-Rated Partitions: Install framing to comply with fire-resistance-rated
assembly indicated and support closures and to make partitions continuous from floor to
underside of solid structure.

a. Firestop Track: Where indicated, install to maintain continuity of fire-resistance-
rated assembly indicated.

5. Sound-Rated Partitions: Install framing to comply with sound-rated assembly indicated.
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6. Curved Partitions:

a. Bend track to uniform curve and locate straight lengths so they are tangent to arcs.

b. Begin and end each arc with a stud, and space intermediate studs equally along
arcs. On straight lengths of no fewer than two studs at ends of arcs, place studs 6
inches o.c.

E. Direct Furring:

1. Screw to wood framing.
2. Attach to concrete or masonry with stub nails, screws designed for masonry attachment,
or powder-driven fasteners spaced 24 inches o.c.

F. Z-Shaped Furring Members:

1. Erect insulation, specified in Section 072100 "Thermal Insulation,” vertically and hold in
place with Z-shaped furring members spaced 24 inches o.c.

2. Except at exterior corners, securely attach narrow flanges of furring members to wall
with concrete stub nails, screws designed for masonry attachment, or powder-driven
fasteners spaced 24 inches o.c.

3. At exterior corners, attach wide flange of furring members to wall with short flange
extending beyond corner; on adjacent wall surface, screw-attach short flange of furring
channel to web of attached channel. At interior corners, space second member no more
than 12 inches from corner and cut insulation to fit.

G. Installation Tolerance: Install each framing member so fastening surfaces vary not more than
1/8 inch from the plane formed by faces of adjacent framing.
3.5 FIELD QUALITY CONTROL
A. Installation Tolerances: Install suspension systems that are level to within 1/8 inch in 12 feet

measured lengthwise on each member that will receive finishes and transversely between
parallel members that will receive finishes.

END OF SECTION 092216
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SECTION 09 29 00 - GYPSUM BOARD

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A.  Section Includes:
1. Interior gypsum board.
B.  Related Requirements:
1. Section 092216 "Non-Structural Metal Framing" for non-structural steel framing and
suspension systems that support gypsum board panels.
1.3 ACTION SUBMITTALS
A.  Product Data: For the following:
Gypsum wallboard.
Interior trim.
Joint treatment materials.

Sound-attenuation blankets.
Acoustical sealant.

agrwdE

B.  Samples: For the following products:

1. Trim Accessories: Full-size Sample in 12-inch-long length for each trim accessory
indicated.

C.  Samples for Initial Selection: For each type of trim accessory indicated.
D.  Samples for Verification: For the following products:
1. Trim Accessories: Full-size Sample in 12-inch-long length for each trim accessory
indicated.
1.4 QUALITY ASSURANCE

A.  Mockups: Build mockups of at least 100 sq. ft. in surface area to demonstrate aesthetic effects
and to set quality standards for materials and execution.
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1.5

A

1.6

A

B.

C.

1. Build mockups for the following:

a. Each level of gypsum board finish indicated for use in exposed locations.
b. Each texture finish indicated.

2. Apply or install final decoration indicated, including painting and wallcoverings, on

exposed surfaces for review of mockups.

Simulate finished lighting conditions for review of mockups.

4. Subject to compliance with requirements, approved mockups may become part of the
completed Work if undisturbed at time of Substantial Completion.

w

DELIVERY, STORAGE AND HANDLING

Store materials inside under cover and keep them dry and protected against weather,
condensation, direct sunlight, construction traffic, and other potential causes of damage. Stack
panels flat and supported on risers on a flat platform to prevent sagging.

FIELD CONDITIONS

Environmental Limitations: Comply with ASTM C840 requirements or gypsum board
manufacturer's written instructions, whichever are more stringent.

Do not install paper-faced gypsum panels until installation areas are enclosed and conditioned.

Do not install panels that are wet, moisture damaged, and mold damaged.

1. Indications that panels are wet or moisture damaged include, but are not limited to,
discoloration, sagging, or irregular shape.
2. Indications that panels are mold damaged include, but are not limited to, fuzzy or

splotchy surface contamination and discoloration.

PART 2 - PRODUCTS

2.1

A

2.2

A

PERFORMANCE REQUIREMENTS

STC-Rated Assemblies: For STC-rated assemblies, provide materials and construction identical
to those tested in assembly indicated according to ASTM E90 and classified according to
ASTM E413 by an independent testing agency.

GYPSUM BOARD, GENERAL

Size: Provide maximum lengths and widths available that will minimize joints in each area and
that correspond with support system indicated.
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2.3 INTERIOR GYPSUM BOARD

A.  Gypsum Wallboard: ASTM C1396/C1396M.

1.
2.

Thickness: 5/8 inch.
Long Edges: Tapered.

2.4 TRIM ACCESSORIES

A. Interior Trim: ASTM C1047.

1.
2.

Material: Galvanized or aluminum-coated steel sheet or rolled zinc.

Shapes:

a. Cornerbead.

b. Bullnose bead.

C. LC-Bead: J-shaped; exposed long flange receives joint compound.

d. L-Bead: L-shaped; exposed long flange receives joint compound.

e. U-Bead: J-shaped; exposed short flange does not receive joint compound.

f. Expansion (control) joint.

g. Curved-Edge Cornerbead: With notched or flexible flanges.

h. Base-of-Wall Galvanized Moisture Barrier Trim: Galvanized-steel sheet, 2 inches

high.
Base-of-Wall PVC Moisture Barrier Trim: Extruded PVC, 1/2 inch high.

2.5 JOINT TREATMENT MATERIALS

A.  General: Comply with ASTM C475/C475M.

B.  Joint Tape:
1. Interior Gypsum Board: Paper.
2. Exterior Gypsum Soffit Board: Paper.
3. Tile Backing Panels: As recommended by panel manufacturer.

C.  Joint Compound for Interior Gypsum Board: For each coat, use formulation that is compatible
with other compounds applied on previous or for successive coats.

1.

2.

ok w

Prefilling: At open joints, rounded or beveled panel edges, and damaged surface areas,
use setting-type taping compound.

Embedding and First Coat: For embedding tape and first coat on joints, fasteners, and
trim flanges, use drying-type, all-purpose compound.

a. Use setting-type compound for installing paper-faced metal trim accessories.
Fill Coat: For second coat, use drying-type, all-purpose compound.

Finish Coat: For third coat, use drying-type, all-purpose compound.
Skim Coat: For final coat of Level 5 finish, use drying-type, all-purpose compound.
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2.6

A

D.

F.

AUXILIARY MATERIALS

Provide auxiliary materials that comply with referenced installation standards and
manufacturer's written instructions.

Laminating Adhesive: Adhesive or joint compound recommended for directly adhering gypsum
panels to continuous substrate.

Steel Drill Screws: ASTM C1002 unless otherwise indicated.
1. Use screws complying with ASTM C954 for fastening panels to steel members from
0.033 t0 0.112 inch thick.

2. For fastening cementitious backer units, use screws of type and size recommended by
panel manufacturer.

Sound-Attenuation Blankets: ASTM C665, Type |l (blankets without membrane facing)
produced by combining thermosetting resins with mineral fibers manufactured from glass, slag
wool, or rock wool.

1. Fire-Resistance-Rated Assemblies: Comply with mineral-fiber requirements of assembly.

Acoustical Sealant: As specified in Section 079219 "Acoustical Joint Sealants."

Thermal Insulation: As specified in Section 072100 "Thermal Insulation.”

PART 3 - EXECUTION

3.1

A

B.

C.

3.2

A

B.

C.

EXAMINATION

Examine areas and substrates including welded hollow-metal frames and support framing, with
Installer present, for compliance with requirements and other conditions affecting performance
of the Work.

Examine panels before installation. Reject panels that are wet, moisture damaged, and mold
damaged.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION AND FINISHING OF PANELS, GENERAL
Comply with ASTM C840.

Install panels with face side out. Butt panels together for a light contact at edges and ends with
not more than 1/16 inch of open space between panels. Do not force into place.

Locate edge and end joints over supports, except in ceiling applications where intermediate
supports or gypsum board back-blocking is provided behind end joints. Do not place tapered
edges against cut edges or ends. Stagger vertical joints on opposite sides of partitions. Do not
make joints other than control joints at corners of framed openings.
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3.3

D.

E.

Form control and expansion joints with space between edges of adjoining gypsum panels.

Cover both faces of support framing with gypsum panels in concealed spaces (above ceilings,
etc.), except in chases braced internally.

1. Unless concealed application is indicated or required for sound, fire, air, or smoke
ratings, coverage may be accomplished with scraps of not less than 8 sqg. ft. in area.

2. Fit gypsum panels around ducts, pipes, and conduits.

3. Where partitions intersect structural members projecting below underside of floor/roof
slabs and decks, cut gypsum panels to fit profile formed by structural members; allow
1/4- to 3/8-inch-wide joints to install sealant.

Isolate perimeter of gypsum board applied to non-load-bearing partitions at structural
abutments. Provide 1/4- to 1/2-inch-wide spaces at these locations and trim edges with edge
trim where edges of panels are exposed. Seal joints between edges and abutting structural
surfaces with acoustical sealant.

Attachment to Steel Framing: Attach panels so leading edge or end of each panel is attached to
open (unsupported) edges of stud flanges first.

Install sound attenuation blankets before installing gypsum panels unless blankets are readily
installed after panels have been installed on one side.

INSTALLATION OF INTERIOR GYPSUM BOARD
Install interior gypsum board in the following locations:

1. Wallboard Type: Vertical surfaces unless otherwise indicated.
2. Type X: Where required for fire-resistance-rated assembly.
3. Ceiling Type: As indicated on Drawings.

Single-Layer Application:

1. On ceilings, apply gypsum panels before wall/partition board application to greatest
extent possible and at right angles to framing unless otherwise indicated.

2. On partitions/walls, apply gypsum panels vertically (parallel to framing) unless otherwise
indicated or required by fire-resistance-rated assembly, and minimize end joints.

a. Stagger abutting end joints not less than one framing member in alternate courses
of panels.

b. At stairwells and other high walls, install panels horizontally unless otherwise
indicated or required by fire-resistance-rated assembly.

3. On Z-shaped furring members, apply gypsum panels vertically (parallel to framing) with
no end joints. Locate edge joints over furring members.
4. Fastening Methods: Apply gypsum panels to supports with steel drill screws.

Laminating to Substrate: Where gypsum panels are indicated as directly adhered to a substrate
(other than studs, joists, furring members, or base layer of gypsum board), comply with gypsum
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3.4

3.5

3.6

board manufacturer's written instructions and temporarily brace or fasten gypsum panels until
fastening adhesive has set.

INSTALLATION OF TRIM ACCESSORIES

General: For trim with back flanges intended for fasteners, attach to framing with same
fasteners used for panels. Otherwise, attach trim according to manufacturer's written

instructions.

Control Joints: Install control joints according to ASTM C840 and in specific locations
approved by Architect for visual effect.

Interior Trim: Install in the following locations:

1. Cornerbead: Use at outside corners unless otherwise indicated.

2. LC-Bead: Use at exposed panel edges.

FINISHING GYPSUM BOARD

General: Treat gypsum board joints, interior angles, edge trim, control joints, penetrations,
fastener heads, surface defects, and elsewhere as required to prepare gypsum board surfaces for
decoration. Promptly remove residual joint compound from adjacent surfaces.

Prefill open joints, rounded or beveled edges, and damaged surface areas.

Apply joint tape over gypsum board joints, except for trim products specifically indicated as not
intended to receive tape.

Gypsum Board Finish Levels: Finish panels to levels indicated below and according to
ASTM C840:

1. Level 1: Ceiling plenum areas, concealed areas, and where indicated.
2. Level 2: Panels that are substrate for tile.
3. Level 4: At panel surfaces that will be exposed to view unless otherwise indicated.

a. Primer and its application to surfaces are specified in Section 099123 "Interior
Painting."

4. Level 5: Where indicated on Drawings.
a. Primer and its application to surfaces are specified in Section 099123 "Interior
Painting."
PROTECTION
Protect adjacent surfaces from drywall compound and promptly remove from floors and other

non-drywall surfaces. Repair surfaces stained, marred, or otherwise damaged during drywall
application.
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B.  Protect installed products from damage from weather, condensation, direct sunlight,
construction, and other causes during remainder of the construction period.

C.  Remove and replace panels that are wet, moisture damaged, and mold damaged.

1. Indications that panels are wet or moisture damaged include, but are not limited to,
discoloration, sagging, or irregular shape.
2. Indications that panels are mold damaged include, but are not limited to, fuzzy or

splotchy surface contamination and discoloration.

END OF SECTION 092900
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SECTION 09 51 23 - ACOUSTICAL TILE CEILINGS

PART 1 - GENERAL

11

A

1.2

1.3

14

RELATED DOCUMENTS

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

SUMMARY

Section Includes:

1. Acoustical tiles for interior ceilings.
2. Fully concealed, direct-hung, suspension systems.

Related Requirements:

1. Section 095113 "Acoustical Panel Ceilings" for ceilings consisting of mineral-base and
glass-fiber-base acoustical panels and exposed suspension systems.

Products furnished, but not installed under this Section, include anchors, clips, and other ceiling
attachment devices to be cast in concrete.
PREINSTALLATION MEETINGS

Preinstallation Conference: Conduct conference at Project site.

ACTION SUBMITTALS

Product Data: For each type of product.

Samples: For each exposed product and for each color and texture specified, 6 inches in size.
Samples for Initial Selection: For components with factory-applied finishes.

Samples for Verification: For each component indicated and for each exposed finish required,
prepared on Samples of sizes indicated below:

1. Acoustical Tiles: Set of full-size Samples of each type, color, pattern, and texture.
2. Exposed Moldings and Trim: Set of 6-inch- long Samples of each type and color.

Delegated-Design Submittal: For seismic restraints for ceiling systems.

1. Include design calculations for seismic restraints including analysis data signed and
sealed by the qualified professional engineer responsible for their preparation.

ACOUSTICAL TILE CEILINGS 095123-1
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15

1.6

1.7

A

INFORMATIONAL SUBMITTALS

Coordination Drawings: Reflected ceiling plans, drawn to scale, on which the following items
are shown and coordinated with each other, using input from installers of the items involved:

1. Ceiling suspension-system members.
2. Structural members to which suspension systems will be attached.
3. Method of attaching hangers to building structure.

a. Furnish layouts for cast-in-place anchors, clips, and other ceiling attachment
devices whose installation is specified in other Sections.

4. Carrying channels or other supplemental support for hanger-wire attachment where
conditions do not permit installation of hanger wires at required spacing.

Access panels.
Perimeter moldings.

5. Size and location of initial access modules for acoustical tile.
6. Items penetrating finished ceiling and ceiling-mounted items including the following:
a. Lighting fixtures.
b. Diffusers.
C. Grilles.
d. Speakers.
e. Sprinklers.
f.
g.

7. Show operation of hinged and sliding components adjacent to acoustical tiles.
8. Minimum Drawing Scale: 1/4 inch = 1 foot.

Qualification Data: For testing agency.

Product Test Reports: For each acoustical tile ceiling, for tests performed by manufacturer and
witnessed by a qualified testing agency.

Evaluation Reports: For each acoustical tile ceiling suspension system and anchor and fastener
type, from ICC-ES.

Field quality-control reports.

CLOSEOUT SUBMITTALS

Maintenance Data: For finishes to include in maintenance manuals.

MAINTENANCE MATERIAL SUBMITTALS

Furnish extra materials, from the same product run, that match products installed and that are
packaged with protective covering for storage and identified with labels describing contents.

1. Acoustical Ceiling Units: Full-size tiles equal to 2 percent of quantity installed.
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1.8

A

1.9

A

B.

1.10

A

2. Suspension-System Components: Quantity of each concealed grid and exposed
component equal to 2 percent of quantity installed.

QUALITY ASSURANCE

Mockups: Build mockups to verify selections made under Sample submittals, to demonstrate
aesthetic effects, and to set quality standards for materials and execution.

1. Build mockup of typical ceiling area as shown on Drawings.

2. Approval of mockups does not constitute approval of deviations from the Contract
Documents contained in mockups unless Architect specifically approves such deviations
in writing.

3. Subject to compliance with requirements, approved mockups may become part of the
completed Work if undisturbed at time of Substantial Completion.

DELIVERY, STORAGE, AND HANDLING

Deliver acoustical tiles, suspension-system components, and accessories to Project site and store
them in a fully enclosed, conditioned space where they will be protected against damage from
moisture, humidity, temperature extremes, direct sunlight, surface contamination, and other
causes.

Before installing acoustical tiles, permit them to reach room temperature and a stabilized
moisture content.

FIELD CONDITIONS

Environmental Limitations: Do not install acoustical tile ceilings until spaces are enclosed and
weathertight, wet-work in spaces is complete and dry, work above ceilings is complete, and
ambient temperature and humidity conditions are maintained at the levels indicated for Project
when occupied for its intended use.

1. Pressurized Plenums: Operate ventilation system for not less than 48 hours before
beginning acoustical tile ceiling installation.

PART 2 - PRODUCTS

2.1

A

MANUFACTURERS
Source Limitations:

1. Suspended Acoustical Tile Ceilings: Obtain each type of acoustical ceiling tile and its
suspension system from single source from single manufacturer.

2. Directly Attached Acoustical Tile Ceilings: Obtain each type of acoustical ceiling tile
from single source from single manufacturer.
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2.2

A

2.3

2.4

PERFORMANCE REQUIREMENTS

Delegated Design: Engage a qualified professional engineer, as defined in Section 014000
"Quality Requirements," to design seismic restraints for ceiling systems.

ACOUSTICAL TILES

Acoustical Tile Standard: Provide manufacturer's standard tiles of configuration indicated that
comply with ASTM E1264 classifications as designated by type, form, pattern, acoustical
rating, and light reflectance unless otherwise indicated.

Classification: Provide tiles as follows:

1. Type and Form: Type 111, mineral base with painted finish; Form 1, nodular.
2. Pattern: C (perforated, small holes)

Color: White As indicated on Drawings.

Light Reflectance (LR): Not less than 0.80.

Ceiling Attenuation Class (CAC): Not less than 25.

Noise Reduction Coefficient (NRC): Not less than 0.95.

Edge/Joint Detail: Square, kerfed, and rabbeted; tongue and grooved; or butt.

Thickness: As indicated on Drawings.

Modular Size: As indicated on Drawings.

Antimicrobial Treatment: Manufacturer's standard broad spectrum, antimicrobial formulation
that inhibits fungus, mold, mildew, and gram-positive and gram-negative bacteria and showing
no mold, mildew, or bacterial growth when tested according to ASTM D3273, ASTM D3274,
or ASTM G21 and evaluated according to ASTM D3274 or ASTM G21.

METAL SUSPENSION SYSTEM

Metal Suspension-System Standard: Provide manufacturer's standard, direct-hung, fully
concealed, metal suspension system and accessories of type, structural classification, and finish

indicated that complies with applicable requirements in ASTM C635/C635M.

1. High-Humidity Finish: Where indicated, provide coating tested and classified for "severe
environment performance™ according to ASTM C635/C635M.

Direct-Hung, Double-Web Suspension System: Main and cross runners roll formed from and
capped with cold-rolled steel sheet, prepainted, electrolytically zinc coated, or hot-dip
galvanized, G30 coating designation.

1. Structural Classification: Intermediate-duty system.
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2. Access: Upward and end pivoted, with initial access openings of size indicated below
and located throughout ceiling within each module formed by main and cross runners,
with additional access available by progressively removing remaining acoustical tiles.

a. Initial Access Opening: In each module, 24 by 24 inches.

2.5 ACCESSORIES
A. Wire Hangers, Braces, and Ties: Provide wires as follows:

1. Zinc-Coated, Carbon-Steel Wire: ASTM A641/A641M, Class 1 zinc coating, soft temper.

2. Stainless-Steel Wire: ASTM A580/A580M, Type 304, nonmagnetic.

3. Size: Wire diameter sufficient for its stress at three times hanger design load
(ASTM C635/C635M, Table 1, "Direct Hung") will be less than yield stress of wire, but
not less than 0.106-inch- diameter wire.

B.  Hanger Rods: Mild steel, zinc coated or protected with rust-inhibitive paint.
C.  Flat Hangers: Mild steel, zinc coated or protected with rust-inhibitive paint.

D.  Angle Hangers: Angles with legs not less than 7/8 inch wide; formed with 0.04-inch-thick,
galvanized-steel sheet complying with ASTM A653/A653M, G90 coating designation; with
bolted connections and 5/16-inch-diameter bolts.

2.6 METAL EDGE MOLDINGS AND TRIM

A. Roll-Formed, Sheet-Metal Edge Moldings and Trim: Type and profile indicated or, if not
indicated, manufacturer's standard moldings for edges and penetrations complying with seismic
design requirements; formed from sheet metal of same material, finish, and color as that used
for of suspension-system runners.

1. For circular penetrations of ceiling, provide edge moldings fabricated to diameter
required to fit penetration exactly.
2. Finish: Painted white.

B.  Extruded-Aluminum Edge Moldings and Trim: Where indicated, provide manufacturer's
extruded-aluminum edge moldings and trim of profile indicated or referenced by manufacturer's
designations, including splice plates, corner pieces, and attachment and other clips, complying
with seismic design requirements.

1. Clear Anodic Finish: AAMA 611, AA-M12C22A31, Class I1, 0.010 mm or thicker.
2. Baked-Enamel or Powder-Coat Finish: Minimum dry film thickness of 1.5 mils. Comply

with ASTM C635/C635M and coating manufacturer's written instructions for cleaning,
conversion coating, and applying and baking finish.

2.7 ACOUSTICAL SEALANT

A.  Acoustical Sealant: As specified in Section 079219 "Acoustical Joint Sealants."
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2.8

A

B.

MISCELLANEOUS MATERIALS

Acoustical Tile Adhesive: Type recommended in writing by acoustical tile manufacturer,
bearing UL label for Class 0-25 flame spread.

Staples: 5/16-inch-long, divergent-point staples.

PART 3 - EXECUTION

3.1

A

B.

C.

3.2

A

B.

C.

3.3

A

B.

EXAMINATION

Examine substrates, areas, and conditions, including structural framing and substrates to which
acoustical tile ceilings attach or abut, with Installer present, for compliance with requirements
specified in this and other Sections that affect ceiling installation and anchorage and for
compliance with requirements for installation tolerances and other conditions affecting
performance of the Work.

Examine acoustical tiles before installation. Reject acoustical tiles that are wet, moisture
damaged, or mold damaged.

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

Testing Substrates: Before adhesively bonding tiles to wet-placed substrates such as cast-in-
place concrete or plaster, test and verify that moisture level is below tile manufacturer's
recommended limits.

Measure each ceiling area and establish layout of acoustical tiles to balance border widths at
opposite edges of each ceiling. Avoid using less-than-half-width tiles at borders unless
otherwise indicated and comply with layout shown on reflected ceiling plans.

Layout openings for penetrations centered on the penetrating items.

INSTALLATION OF SUSPENDED ACOUSTICAL TILE CEILINGS

Install suspended acoustical tile ceilings according to ASTM C636/C636M and manufacturer's
written instructions.

1. Fire-Rated Assembly: Install fire-rated ceiling systems according to tested fire-rated
design.

Suspend ceiling hangers from building's structural members and as follows:

1. Install hangers plumb and free from contact with insulation or other objects within ceiling
plenum that are not part of supporting structure or of ceiling suspension system.

ACOUSTICAL TILE CEILINGS 095123-6



ALLIGATOR RIVER NATIONAL WILDLIFE REFUGE FEBRUARY 2024
VISITORS CENTER HVAC REPLACEMENT

2.

11.

Splay hangers only where required and, if permitted with fire-resistance-rated ceilings, to
miss obstructions; offset resulting horizontal forces by bracing, countersplaying, or other
equally effective means.

Where width of ducts and other construction within ceiling plenum produces hanger
spacings that interfere with location of hangers at spacings required to support standard
suspension-system members, install supplemental suspension members and hangers in
form of trapezes or equivalent devices.

Secure wire hangers to ceiling suspension members and to supports above with a
minimum of three tight turns. Connect hangers directly to structure or to inserts, eye
screws, or other devices that are secure and appropriate for substrate and that will not
deteriorate or otherwise fail due to age, corrosion, or elevated temperatures.

Secure flat, angle, channel, and rod hangers to structure, including intermediate framing
members, by attaching to inserts, eye screws, or other devices that are secure and
appropriate for both the structure to which hangers are attached and the type of hanger
involved. Install hangers in a manner that will not cause them to deteriorate or fail due to
age, corrosion, or elevated temperatures.

Do not support ceilings directly from permanent metal forms or floor deck. Fasten
hangers to cast-in-place hanger inserts, post installed mechanical or adhesive anchors, or
power-actuated fasteners that extend through forms into concrete.

When steel framing does not permit installation of hanger wires at spacing required,
install carrying channels or other supplemental support for attachment of hanger wires.
Do not attach hangers to steel deck tabs.

Do not attach hangers to steel roof deck. Attach hangers to structural members.

Space hangers not more than 48 inches o.c. along each member supported directly from
hangers unless otherwise indicated; provide hangers not more than 8 inches from ends of
each member.

Size supplemental suspension members and hangers to support ceiling loads within
performance limits established by referenced standards.

C.  Secure bracing wires to ceiling suspension members and to supports with a minimum of four
tight turns. Suspend bracing from building's structural members as required for hangers without
attaching to permanent metal forms, steel deck, or steel deck tabs. Fasten bracing wires into
concrete with cast-in-place or post installed anchors.

D. Install edge moldings and trim of type indicated at perimeter of acoustical ceiling area and
where necessary to conceal edges of acoustical tiles.

1. Apply acoustical sealant in a continuous ribbon concealed on back of vertical legs of
moldings before they are installed.
2. Screw attaches moldings to substrate at intervals not more than 16 inches o.c. and not
more than 3 inches from ends. Miter corners accurately and connect securely.
3. Do not use exposed fasteners, including pop rivets, on moldings and trim.
E. Install suspension-system runners so they are square and securely interlocked with one another.

Remove and replace dented, bent, or kinked members.

F. Arrange directionally patterned acoustical tiles as follows:

1.
2.
3.

As indicated on reflected ceiling plans.
Install tiles with pattern running in one direction parallel to short axis of space.
Install tiles in a basket-weave pattern.
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G.

3.4

3.5

3.6

Install acoustical tiles in coordination with suspension system and exposed moldings and trim.
Place splines or suspension-system flanges into kerfed edges of tiles so tile-to-tile joints are
interlocked.

1. Fit adjoining tiles to form flush, tight joints. Scribe and cut tiles for accurate fit at borders
and around penetrations through ceiling.

2. Hold tile field in compression by inserting leaf-type, spring-steel spacers between tiles
and moldings, spaced 12 inches o.c.

3. Protect lighting fixtures and air ducts according to requirements indicated for fire-
resistance-rated assembly.

INSTALLATION OF DIRECTLY ATTACHED ACOUSTICAL TILE CEILINGS

Adhesive Installation: Install acoustical tile by bonding to substrate, using acoustical tile
adhesive and procedure recommended in writing by tile manufacturer and as follows:

1. Wipe and prime ceiling.

2. Remove loose dust from backs of tiles by brushing.

3. Install splines in joints between tiles and maintain bottom surface to a uniform level.
Shim tile or correct substrate as required to maintain levelness.

4. Maintain tight butt joints, aligned in both directions and coordinated with ceiling fixtures.

Stapled Installation: Fasten acoustical tile to substrate using a minimum of two staples per tile
that are installed in flanges of tile and as follows:

1. Form double-lapped joint between tiles by securely pressing tile tongues into
corresponding tile grooves.

2. Maintain bottom surface of tiles to a uniform level. Shim tile or correct substrate as
required to maintain levelness.

3. Maintain tight butt joints, aligned in both directions and coordinated with ceiling fixtures.

Install edge moldings and trim of type indicated at perimeter of acoustical tile ceiling area and
where necessary to conceal edges of acoustical units.

Arrange directionally patterned acoustical tiles as indicated on Drawings.

ERECTION TOLERANCES

Suspended Ceilings: Install main and cross runners’ level to a tolerance of 1/8 inch in 12 feet,
non-cumulative.

Moldings and Trim: Install moldings and trim to substrate and level with ceiling suspension
system to a tolerance of 1/8 inch in 12 feet, non-cumulative.
FIELD QUALITY CONTROL

Special Inspections: Engage a qualified special inspector to perform the following special
inspections:
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3.7

1. Periodic inspection during the installation of suspended ceiling grids according to
ASCE/SEI 7.

Testing Agency: Engage a qualified testing agency to perform tests and inspections.

Perform the following tests and inspections of completed installations of acoustical tile ceiling
hangers and anchors and fasteners in successive stages and when installation of ceiling
suspension systems on each floor has reached 20 percent completion, but no tiles have been
installed. Do not proceed with installations of acoustical tile ceiling hangers for the next area
until test results for previously completed installations of acoustical tile ceiling hangers show
compliance with requirements.

1. Within each test area, testing agency will select one of every 10 power-actuated fasteners
and post installed anchors used to attach hangers to concrete and will test them for 200
Ibf of tension; it will also select one of every two post installed anchors used to attach
bracing wires to concrete and will test them for 440 Ibf of tension.

2. When testing discovers fasteners and anchors that do not comply with requirements,
testing agency will test those anchors not previously tested until 20 passes consecutively
and then will resume initial testing frequency.

Acoustical tile ceiling hangers, anchors, and fasteners will be considered defective if they do not
pass tests and inspections.

Prepare test and inspection reports.

ADJUSTING

Clean exposed surfaces of acoustical tile ceilings, including trim and edge moldings. Comply
with manufacturer's written instructions for cleaning and touchup of minor finish damage.

Remove and replace tiles and other ceiling components that cannot be successfully cleaned and
repaired to permanently eliminate evidence of damage.

END OF SECTION 095123
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SECTION 09 65 13 - RESILIENT BASE AND ACCESSORIES

PART 1 - GENERAL

11

A

1.2

1.3

14

15

RELATED DOCUMENTS

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

SUMMARY

Section Includes:

1. Thermoset-rubber base.

ACTION SUBMITTALS
Product Data: For each type of product.

Samples: For each exposed product and for each color and texture specified, not less than 12
inches long.

Samples for Initial Selection: For each type of product indicated.

Samples for Verification: For each type of product indicated and for each color, texture, and
pattern required in manufacturer's standard-size Samples, but not less than 12 inches long.

Product Schedule: For resilient base and accessory products.

MAINTENANCE MATERIAL SUBMITTALS

Furnish extra materials, from the same product run, that match products installed and that are
packaged with protective covering for storage and identified with labels describing contents.

1. Furnish not less than 10 linear feet for every 500 linear feet or fraction thereof, of each
type, color, pattern, and size of resilient product installed.
QUALITY ASSURANCE

Mockups: Build mockups to verify selections made under Sample submittals, to demonstrate
aesthetic effects, and to set quality standards for materials and execution.

1. Coordinate mockups in this Section with mockups specified in other Sections.
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1.6

1.7

A

A

B.

C.

2. Approval of mockups does not constitute approval of deviations from the Contract
Documents contained in mockups unless Architect specifically approves such deviations
in writing.

3. Subject to compliance with requirements, approved mockups may become part of the
completed Work if undisturbed at time of Substantial Completion.

DELIVERY, STORAGE, AND HANDLING

Store resilient products and installation materials in dry spaces protected from the weather, with
ambient temperatures maintained within range recommended by manufacturer, but not less than
50 deg F or more than 90 deg F.

FIELD CONDITIONS

Maintain ambient temperatures within range recommended by manufacturer, but not less than
70 deg F or more than 95 deg F, in spaces to receive resilient products during the following
periods:

1. 48 hours before installation.
2. During installation.
3. 48 hours after installation.

After installation and until Substantial Completion, maintain ambient temperatures within range
recommended by manufacturer, but not less than 55 deg F or more than 95 deg F.

Install resilient products after other finishing operations, including painting, have been
completed.

PART 2 - PRODUCTS

2.1

A

THERMOSET-RUBBER BASE

Product Standard: ASTM F1861, Type TS (rubber, vulcanized thermoset), Group | (solid,
homogeneous).

1. Style and Location:
a. Style A, straight: Provide in areas with carpet.
b. Style B, Cove: Provide in areas with resilient floor coverings.
Thickness: 0.125 inch.
Height: 4 inches.
Lengths: Cut lengths 48 inches long or coils in manufacturer's standard length.

Outside Corners: Job formed or preformed.
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F.

G.

2.2

A

o 0O

2.3

A

B.

C.

D.

Inside Corners: Job formed.

Colors: Match Architect's sample.

THERMOPLASTIC-RUBBER BASE
Product Standard: ASTM F1861, Type TP (rubber, thermoplastic).

1. Group: I (solid, homogeneous).
2. Style and Location:

a. Style A, Straight: Provide in areas with carpet.
b. Style B, Cove: Provide in areas with resilient floor coverings.

Thickness: 0.125 inch.

Height: 4 inches.

Lengths: Cut lengths 48 inches long or coils in manufacturer's standard length.
Outside Corners: Job formed or preformed.

Inside Corners: Job formed.

Colors: Match Architect's sample.

INSTALLATION MATERIALS

Trowelable Leveling and Patching Compounds: Latex-modified, Portland-cement-based or
blended hydraulic-cement-based formulation provided or approved by resilient-product
manufacturer for applications indicated.

Stair-Tread Nose Filler: Two-part epoxy compound recommended by resilient stair-tread
manufacturer to fill nosing substrates that do not conform to tread contours.

Metal Edge Strips: Extruded aluminum with mill finish, nominal 2 inches wide of height
required to protect exposed edges of flooring, and in maximum available lengths to minimize
running joints.

Floor Polish: Provide protective, liquid floor-polish products recommended by resilient stair-
tread manufacturer.

PART 3 - EXECUTION

3.1

A

EXAMINATION

Examine substrates, with Installer present, for compliance with requirements for maximum
moisture content and other conditions affecting performance of the Work.
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3.2

3.3

1. Verify that finishes of substrates comply with tolerances and other requirements specified
in other Sections and that substrates are free of cracks, ridges, depressions, scale, and
foreign deposits that might interfere with adhesion of resilient products.

Proceed with installation only after unsatisfactory conditions have been corrected.

1. Installation of resilient products indicates acceptance of surfaces and conditions.

PREPARATION

Prepare substrates according to manufacturer's written instructions to ensure adhesion of
resilient products.

Concrete Substrates for Resilient Stair Accessories: Prepare horizontal surfaces according to
ASTM F710.

1. Verify that substrates are dry and free of curing compounds, sealers, and hardeners.

2. Remove substrate coatings and other substances that are incompatible with adhesives and
that contain soap, wax, oil, or silicone, using mechanical methods recommended by
manufacturer. Do not use solvents.

3. Alkalinity and Adhesion Testing: Perform tests recommended by manufacturer. Proceed
with installation only after substrate alkalinity falls within range on pH scale
recommended by manufacturer in writing, but not less than 5 or more than 9 pH.

4. Moisture Testing: Perform tests so that each test area does not exceed 50 sg. ft., and
perform no fewer than three tests in each installation area and with test areas evenly
spaced in installation areas.

a. Anhydrous Calcium Chloride Test: ASTM F1869. Proceed with installation only
after substrates have maximum moisture-vapor-emission rate of 3 Ib of water/1000
sg. ft. in 24 hours.

b. Relative Humidity Test: Using in-situ probes, ASTM F2170. Proceed with
installation only after substrates have a maximum 75 percent relative humidity
level measurement.

Fill cracks, holes, and depressions in substrates with trowelable leveling and patching
compound; remove bumps and ridges to produce a uniform and smooth substrate.

Do not install resilient products until materials are the same temperature as space where they are
to be installed.

1. At least 48 hours in advance of installation, move resilient products and installation
materials into spaces where they will be installed.

Immediately before installation, sweep and vacuum clean substrates to be covered by resilient
products.

RESILIENT BASE INSTALLATION

Comply with manufacturer's written instructions for installing resilient base.
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B.

3.4

Apply resilient base to walls, columns, pilasters, casework and cabinets in toe spaces, and other
permanent fixtures in rooms and areas where base is required.

Install resilient base in lengths as long as practical without gaps at seams and with tops of
adjacent pieces aligned.

Tightly adhere resilient base to substrate throughout length of each piece, with base in
continuous contact with horizontal and vertical substrates.

Do not stretch resilient base during installation.

On masonry surfaces or other similar irregular substrates, fill voids along top edge of resilient
base with manufacturer's recommended adhesive filler material.

Preformed Corners: Install preformed corners before installing straight pieces.
Job-Formed Corners:

1. Outside Corners: Use straight pieces of maximum lengths possible and form with returns
not less than 3 inches in length.

a. Form without producing discoloration (whitening) at bends.

2. Inside Corners: Use straight pieces of maximum lengths possible and form with returns
not less than 3 inches in length.

a. Miter or cope corners to minimize open joints.

CLEANING AND PROTECTION

Comply with manufacturer's written instructions for cleaning and protecting resilient products.
Perform the following operations immediately after completing resilient-product installation:
1. Remove adhesive and other blemishes from surfaces.

2. Sweep and vacuum horizontal surfaces thoroughly.

3. Damp-mop horizontal surfaces to remove marks and soil.

Protect resilient products from mars, marks, indentations, and other damage from construction
operations and placement of equipment and fixtures during remainder of construction period.

Cover resilient products subject to wear and foot traffic until Substantial Completion.

END OF SECTION 096513
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SECTION 09 91 24 - INTERIOR PAINTING (MPI STANDARDS)

PART 1 - GENERAL

11

A

1.2

1.3

14

RELATED DOCUMENTS

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

SUMMARY

Section includes surface preparation and the application of paint systems on interior substrates.
1.  Gypsum board.

DEFINITIONS

MPI Gloss Level 1: Not more than five units at 60 degrees and 10 units at 85 degrees, according
to ASTM D523.

MPI Gloss Level 2: Not more than 10 units at 60 degrees and 10 to 35 units at 85 degrees,
according to ASTM D523.

MPI Gloss Level 3: 10 to 25 units at 60 degrees and 10 to 35 units at 85 degrees, according to
ASTM D523.

MPI Gloss Level 4: 20 to 35 units at 60 degrees and not less than 35 units at 85 degrees,
according to ASTM D523.

MPI Gloss Level 5: 35 to 70 units at 60 degrees, according to ASTM D523.
MPI Gloss Level 6: 70 to 85 units at 60 degrees, according to ASTM D523.

MPI Gloss Level 7: More than 85 units at 60 degrees, according to ASTM D523.

ACTION SUBMITTALS

Product Data: For each type of product. Include preparation requirements and application
instructions.

1. Include printout of current "MPI Approved Products List" for each product category
specified, with the proposed product highlighted.
2. Indicate VOC content.

Samples for Initial Selection: For each type of topcoat product.

Samples for Verification: For each type of paint system and in each color and gloss of topcoat.
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15

1.6

1.7

Submit Samples on rigid backing, 8 inches square.

Apply coats on Samples in steps to show each coat required for system.
Label each coat of each Sample.

Label each Sample for location and application area.

el N

Product List: Use same designations indicated on Drawings and in the Interior Painting
Schedule to cross-reference paint systems specified in this Section. Include color designations.
MAINTENANCE MATERIAL SUBMITTALS

Furnish extra materials, from the same product run, that match products installed and that are
packaged with protective covering for storage and identified with labels describing contents.

1. Paint: 5 percent, but not less than 1 gal. of each material and color applied.

QUALITY ASSURANCE

Mockups: Apply mockups of each paint system indicated and each color and finish selected to
verify preliminary selections made under Sample submittals and to demonstrate aesthetic effects
and set quality standards for materials and execution.

1. Architect will select one surface to represent surfaces and conditions for application of
each paint system.

a. Vertical and Horizontal Surfaces: Provide samples of at least 100 sqg. ft..
b. Other Items: Architect will designate items or areas required.

2. Final approval of color selections will be based on mockups.

a. If preliminary color selections are not approved, apply additional mockups of
additional colors selected by Architect at no added cost to Owner.

3. Approval of mockups does not constitute approval of deviations from the Contract
Documents contained in mockups unless Architect specifically approves such deviations
in writing.

4.  Subject to compliance with requirements, approved mockups may become part of the
completed Work if undisturbed at time of Substantial Completion.

DELIVERY, STORAGE, AND HANDLING

Store materials not in use in tightly covered containers in well-ventilated areas with ambient
temperatures continuously maintained at not less than 45 deg F.

1. Maintain containers in clean condition, free of foreign materials and residue.
2. Remove rags and waste from storage areas daily.
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1.8

A

B.

FIELD CONDITIONS

Apply paints only when temperature of surfaces to be painted and ambient air temperatures are
between 50 and 95 deg F.

Do not apply paints when relative humidity exceeds 85 percent; at temperatures of less than 5
deg F above the dew point; or to damp or wet surfaces.

PART 2 - PRODUCTS

2.1

A

2.2

A

B.

C.

MANUFACTURERS

Products: Subject to compliance with requirements, provide product listed in the Interior
Painting Schedule for the paint category indicated.

PAINT, GENERAL

MPI Standards: Products shall comply with MPI standards indicated and shall be listed in its
"MPI Approved Products List."

Material Compatibility:

1. Materials for use within each paint system shall be compatible with one another and
substrates indicated, under conditions of service and application as demonstrated by
manufacturer, based on testing and field experience.

2. For each coat in a paint system, products shall be recommended in writing by topcoat
manufacturers for use in paint system and on substrate indicated.

Colors: As indicated in a color schedule.

PART 3 - EXECUTION

3.1

A

D.

EXAMINATION

Examine substrates and conditions, with Applicator present, for compliance with requirements
for maximum moisture content and other conditions affecting performance of the Work.

Maximum Moisture Content of Substrates: When measured with an electronic moisture meter
as follows:
1. Gypsum Board: 12 percent.

Gypsum Board Substrates: Verify that finishing compound is sanded smooth.

Verify suitability of substrates, including surface conditions and compatibility, with existing
finishes and primers.

Proceed with coating application only after unsatisfactory conditions have been corrected.

INTERIOR PAINTING (MPI STANDARDS) 099124-3



ALLIGATOR RIVER NATIONAL WILDLIFE REFUGE FEBRUARY 2024
VISITORS CENTER HVAC REPLACEMENT

3.2

3.3

1. Application of coating indicates acceptance of surfaces and conditions.

PREPARATION

Comply with manufacturer's written instructions and recommendations in "MPI Architectural
Painting Specification Manual" applicable to substrates and paint systems indicated.

Remove hardware, covers, plates, and similar items already in place that are removable and are
not to be painted. If removal is impractical or impossible because of size or weight of item,
provide surface-applied protection before surface preparation and painting.

1.  After completing painting operations, use workers skilled in the trades involved to
reinstall items that were removed. Remove surface-applied protection if any.

Clean substrates of substances that could impair bond of paints, including dust, dirt, oil, grease,
and incompatible paints and encapsulants.

1.  Remove incompatible primers and reprime substrate with compatible primers or apply tie
coat as required to produce paint systems indicated.

Steel Substrates: Remove rust, loose mill scale, and shop primer, if any. Clean using methods
recommended in writing by paint manufacturer. but not less than the following:

SSPC-SP 2.

SSPC-SP 3.

SSPC-SP 7/NACE No. 4.
SSPC-SP 11.

PO E

Shop-Primed Steel Substrates: Clean field welds, bolted connections, and areas where shop
paint is abraded. Paint exposed areas with the same material as used for shop priming to comply
with SSPC-PA 1 for touching up shop-primed surfaces.

Galvanized-Metal Substrates: Remove grease and oil residue from galvanized sheet metal by
mechanical methods to produce clean, lightly etched surfaces that promote adhesion of
subsequently applied paints.

Aluminum Substrates: Remove loose surface oxidation.

INSTALLATION

Apply paints according to manufacturer's written instructions and to recommendations in "MPI
Manual."

1. Use applicators and techniques suited for paint and substrate indicated.

2. Paint surfaces behind movable equipment and furniture same as similar exposed surfaces.
Before final installation, paint surfaces behind permanently fixed equipment or furniture
with prime coat only.

3. Paint front and backsides of access panels, removable or hinged covers, and similar
hinged items to match exposed surfaces.
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4. Do not paint over labels of independent testing agencies or equipment name,
identification, performance rating, or nomenclature plates.

5. Primers specified in painting schedules may be omitted on items that are factory primed
or factory finished if acceptable to topcoat manufacturers.

B.  Tint each undercoat a lighter shade to facilitate identification of each coat if multiple coats of
same material are to be applied. Tint undercoats to match color of topcoat, but provide
sufficient difference in shade of undercoats to distinguish each separate coat.

C. If undercoats or other conditions show through topcoat, apply additional coats until cured film
has a uniform paint finish, color, and appearance.

D.  Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks,
roller tracking, runs, sags, ropiness, or other surface imperfections. Cut in sharp lines and color
breaks.

3.4 FIELD QUALITY CONTROL

A.  Dry-Film Thickness Testing: Owner may engage the services of a qualified testing and
inspecting agency to inspect and test paint for dry-film thickness.

1. Contractor shall touch up and restore painted surfaces damaged by testing.

2. If test results show that dry-film thickness of applied paint does not comply with paint
manufacturer's written recommendations, Contractor shall pay for testing and apply
additional coats as needed to provide dry-film thickness that complies with paint
manufacturer's written recommendations.

3.5 CLEANING AND PROTECTION

A.  Atend of each workday, remove rubbish, empty cans, rags, and other discarded materials from
Project site.

B.  After completing paint application, clean spattered surfaces. Remove spattered paints by
washing, scraping, or other methods. Do not scratch or damage adjacent finished surfaces.

C.  Protect work of other trades against damage from paint application. Correct damage to work of
other trades by cleaning, repairing, replacing, and refinishing, as approved by Architect, and
leave in an undamaged condition.

D. At completion of construction activities of other trades, touch up and restore damaged or
defaced painted surfaces.
3.6 INTERIOR PAINTING SCHEDULE
1. Institutional Low-Odor/VVOC Latex System, MPI INT 3.1M:
a. Prime Coat: Primer sealer, interior, institutional low odor/VOC, MPI #149.

b. For a Premium Grade system, "MPI Manual" requires intermediate coat; delete
"Intermediate Coat" Subparagraph below for a Budget Grade system.
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C.
d.

e.

Intermediate Coat: Latex, interior, institutional low odor/VOC, matching topcoat.
Topcoat: Latex, interior, institutional low odor/VOC, flat (MPI Gloss
Level 1), MPI #143.

Topcoat:  Latex, interior, institutional low odor/VOC (MPI Gloss
Level 2), MPI #144.

Topcoat:  Latex, interior, institutional low odor/VOC (MPI Gloss
Level 3), MPI #145.

Topcoat:  Latex, interior, institutional low odor/VOC (MPI Gloss
Level 4), MPI #146.

Topcoat: Latex, interior, institutional low odor/VOC, semigloss (MPI Gloss
Level 5), MPI #147.

Topcoat: Latex, interior, institutional low odor/VOC, gloss (MPI Gloss
Level 6), MPI #148.

B.  Gypsum Board Substrates:

1. Latex over Latex Sealer System, MPI INT 9.2A:

—mSQ@ o o0 T

Prime Coat: Primer sealer, latex, interior, MPI #50.

Prime Coat: Latex, interior, matching topcoat.

Intermediate Coat: Latex, interior, matching topcoat.

Topcoat: Latex, interior, flat (MPI Gloss Level 1), MPI #53.

Topcoat: Latex, interior (MPI Gloss Level 2), MPI #44.

Topcoat: Latex, interior (MPI Gloss Level 3), MPI #52.

Topcoat: Latex, interior (MPI Gloss Level 4), MPI #43.

Topcoat: Latex, interior, semigloss (MPI Gloss Level 5), MPI #54.

Topcoat: Latex, interior, gloss (MPI Gloss Level 6, except minimum gloss of 65
units at 60 degrees), MPI #114.

2. Latex over Alkyd Primer System (for Plaster Only), MPI INT 9.2K:

S@hopooe

Prime Coat: Primer sealer, alkyd, interior, MPI #45.

Intermediate Coat: Latex, interior, matching topcoat.

Topcoat: Latex, interior, flat (MPI Gloss Level 1), MPI #53.

Topcoat: Latex, interior (MPI Gloss Level 2), MPI #44.

Topcoat: Latex, interior (MPI Gloss Level 3), MPI #52.

Topcoat: Latex, interior (MPI Gloss Level 4), MPI #43.

Topcoat: Latex, interior, semigloss (MPI Gloss Level 5), MPI #54.

Topcoat: Latex, interior, gloss (MPI Gloss Level 6, except minimum gloss of 65
units at 60 degrees), MPI #114.

3. Institutional Low-Odor/VOC Latex System, MPI INT 9.2M:

a.
b.

Prime Coat: Primer sealer, interior, institutional low odor/\VOC, MPI #149.
For a Premium Grade system, "MPI Manual" requires intermediate coat; delete
"Intermediate Coat" Subparagraph below for a Budget Grade system.

INTERIOR PAINTING (MPI STANDARDS) 099124-6
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5.

C.
d.

e.

Intermediate Coat: Latex, interior, institutional low odor/VOC, matching topcoat.
Topcoat: Latex, interior, institutional low odor/VOC, flat (MPI Gloss
Level 1), MPI #143.

Topcoat:  Latex, interior, institutional low odor/VOC (MPI Gloss
Level 2), MPI #144.

Topcoat:  Latex, interior, institutional low odor/VOC (MPI Gloss
Level 3), MPI #145.

Topcoat:  Latex, interior, institutional low odor/VOC (MPI Gloss
Level 4), MPI #146.

Topcoat: Latex, interior, institutional low odor/VOC, semigloss (MPI Gloss
Level 5), MPI #147.

Topcoat: Latex, interior, institutional low odor/VOC, gloss (MPI Gloss
Level 6), MPI #148.

High-Performance Architectural Latex System, MPI INT 9.2B:

a.
b.

oo

@

=h

g.

Prime Coat: Primer sealer, latex, interior, MPI #50.

Intermediate Coat: Latex, interior, high performance architectural, matching
topcoat.

Retain one of four "Topcoat" subparagraphs below.

Topcoat: Latex, interior, high performance architectural (MPI Gloss
Level 2), MPI #138.

Topcoat: Latex, interior, high performance architectural (MPI Gloss
Level 3), MPI #139.

Topcoat: Latex, interior, high performance architectural (MPI Gloss
Level 4), MP1 #140.

Topcoat: Latex, interior, high performance architectural, semigloss (MPI Gloss
Level 5), MPI #141.

Water-Based Light-Industrial Coating System, MPI INT 9.2L.:

oo

®

Prime Coat: Primer sealer, latex, interior, MPI #50.
For a Premium Grade system, "MPI Manual" requires intermediate coat; delete
"Intermediate Coat" Subparagraph below for a Budget Grade system.

Intermediate Coat: Light-industrial coating, interior, water based, matching
topcoat.

Topcoat:  Light-industrial ~ coating, interior, water based (MPI Gloss
Level 3), MPI #151.

Topcoat: Light-industrial coating, interior, water based, semigloss (MPI Gloss
Level 5), MPI #153.

Topcoat: Light-industrial coating, interior, water based, gloss (MPI Gloss
Level 6), MPI #154.

END OF SECTION 099124
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SECTION 12 66 00 - TELESCOPING STAIRS

PART 1 - GENERAL

1.1

A

1.2

13

14

15

SUMMARY
Section Includes:

1. Wall-attached telescoping stair.

DEFINITIONS

Forward Folding: Wall-attached telescoping stair that opens in the forward direction by pulling
the stair base down into the fully extended position.

PREINSTALLATION MEETINGS

Preinstallation Conference: Conduct conference at Project site.

ACTION SUBMITTALS

Product Data: For each type of product.

1. Include construction details, material descriptions, dimensions of individual components
and profiles, and finishes for telescoping stair.
2. Include load capacities, assembly characteristics, and furnished accessories.

Shop Drawings: For telescoping stairs in both stacked and extended positions.

1. Include plans, elevations, sections, and attachment details.
2. Include load capacities.

Samples for Initial Selection: For each type of exposed product and for each color and texture
required.

1. Include Samples of accessories involving color and finish selection.

INFORMATIONAL SUBMITTALS
Product Certificates: For each telescoping assembly.
Product test reports. Include applicable OSHA requirements.

Field quality-control reports.

113300-1
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D.

1.6

A

1.7

A

Qualification Statements: For Installer.

CLOSEOUT SUBMITTALS
Operation and Maintenance Data: For telescoping stairs.
1. In addition to items specified in Section 017823 "Operation and Maintenance Data,"
include the following:
a. Precautions for cleaning materials and methods that could be detrimental to
telescoping-stair finishes and performance.

WARRANTY

Special Warranty: Manufacturer agrees to repair or replace components of telescoping stair
assembly that fail in materials or workmanship within specified warranty period.

1. Failures include, but are not limited to, the following:
a. Structural failures, including bench seating and attached components.
b. Deterioration of metals, metal finishes, and other materials beyond normal

weathering and use.

2. Warranty Periods: Two years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1

A

2.2

A

PERFORMANCE REQUIREMENTS

Structural Performance: Telescoping stairs to withstand the effects of gravity loads, operational
loads, and other loads and stresses.

WALL-ATTACHED TELESCOPING STAIRS

Wall-Attached Telescoping Stairs: Forward-folding system, in which the bleachers open in the
forward direction by moving the front row away from the stack to the fully extended position
and the rear of bleacher understructure permanently attaches to wall construction.
1. Vertical Dimensions: Field verify all dimensions.

a. Total vertical height — 11’-6”
2. Steps/Treads:

a. Extruded aluminum.

b. Slip-resistant, abrasive tread surfaces.

C. 500 pounds load rating.
3. Stringers.

a. Steel

b. Thickened S-Bend

113300-2
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2.3

A

B.

2.4

25

A

5. Mounting Bracket:

MATERIALS

Aluminum Mg Alloy

ACCESSORIES

1. Steel Grab Bars

2. Anti-skid rubber

3. Stainless Steel Pull Rod

FABRICATION

Fabricate telescoping stairs to operate easily without special tools or separate fasteners unless
otherwise indicated.

Round corners and edges of components and exposed fasteners to reduce snagging and pinching
hazards.

Form exposed work with flat, flush surfaces, level and true in line.

Supports: Fabricate supports to withstand, without damage to components, the forces imposed
by use of stairs without failure or other conditions that might impair their usefulness.

PART 3 - EXECUTION

3.1

A

B.

3.2

A

3.3

A

EXAMINATION

Examine substrates, areas, and conditions, with Installer present, for compliance with
requirements for installation tolerances and other conditions affecting performance of the Work.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION

Install telescoping stairs in accordance manufacturer's written instructions.

FIELD QUALITY CONTROL

Prepare test and inspection reports.

113300-3
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34 ADJUSTING
A.  Adjust backrests so that they are at proper angles and aligned with each other in uniform rows.

B.  Adjust hardware and moving parts to function smoothly, and lubricate, test, and adjust each
telescoping stair unit to operate in accordance with manufacturer's written instructions.

C.  Clean installed telescoping stairs on exposed and semiexposed surfaces. Touch up factory-
applied finishes or replace components as required to restore damaged or soiled areas.

END OF SECTION 126600
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SECTION 23 05 00 - COMMON WORK RESULTS FOR HVAC

PART 1 - GENERAL

11

A

1.2

1.3

14

1.5

SUMMARY
Section Includes:

Motors.

Thermometers, liquid in glass.
Thermowells.

Pressure gauges, dial type.
Gauge attachments.

Test plugs.

cuapwNE

DEFINITIONS

Existing Piping To Remain: Existing piping that is not to be removed and that is not otherwise
indicated to be removed, removed and salvaged, or removed and reinstalled.

ACTION SUBMITTALS

Product Data:

1. For each type of product, excluding motors which are included in Part1 of HVAC
equipment Sections.

a. Include construction details, material descriptions, and dimensions of individual
components, and finishes.
b. Include operating characteristics and furnished accessories.

INFORMATIONAL SUBMITTALS
Welding certificates.

Field quality-control reports.

CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For each type of gauge to include in operation and
maintenance manuals.
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1.6

1.7

A

B.

A

QUALITY ASSURANCE

Welding Qualifications: Qualify procedures and personnel in accordance with
AWS D1.1/D1.1M.

Pipe and Pressure-Vessel Welding Qualifications: Qualify procedures and operators in
accordance with 2021 ASME Boiler and Pressure Vessel Code, Section IX.

COORDINATION

Coordinate features of motors, installed units, and accessory devices to be compatible with the
following:

Motor controllers.

Torque, speed, and horsepower requirements of the load.

Ratings and characteristics of supply circuit and required control sequence.
Ambient and environmental conditions of installation location.

PO E

PART 2 - PRODUCTS

2.1

A

B.

C.

MOTORS
Motor Requirements, General:

1. Content includes motors for use on alternating-current power systems of up to 600 V and
installed at equipment manufacturer's factory or shipped separately by equipment
manufacturer for field installation.

2. Comply with requirements in this Section except when stricter requirements are specified
in equipment schedules or Sections.

3. Comply with NEMA MG 1 unless otherwise indicated.

4. Comply with IEEE 841 for severe-duty motors.

Motor Characteristics:

1. Duty: Continuous duty at ambient temperature of 40 deg C and at altitude of 3300 ft.
above sea level.

2. Capacity and Torque Characteristics: Sufficient to start, accelerate, and operate connected
loads at designated speeds, at installed altitude and environment, with indicated operating
sequence, and without exceeding nameplate ratings or considering service factor.

Polyphase Motors:

Description: NEMA MG 1, Design B, medium induction motor.
Efficiency: Premium Efficient, as defined in NEMA MG 1.
Service Factor: 1.15.

Multispeed Motors: Variable torque.

poONME

a. For motors with 2:1 speed ratio, consequent pole, single winding.
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11.

b. For motors with other than 2:1 speed ratio, separate winding for each speed.

Multispeed Motors, Two Winding: Separate winding for each speed.

Rotor: Random-wound, squirrel cage.

Bearings: Regreasable, shielded, antifriction ball bearings suitable for radial and thrust
loading.

Temperature Rise: Match insulation rating.

Insulation: Class F.

Code Letter Designation:

a. Motors 15 Hp and Larger: NEMA starting Code F or Code G.
b. Motors Smaller Than 15 Hp: Manufacturer's standard starting characteristic.

Enclosure Material: Cast iron for motor frame sizes 324T and larger; rolled steel for
motor frame sizes smaller than 324T.

D.  Additional Requirements for Polyphase Motors:

1.

3.

Motors Used with Reduced-Voltage and Multispeed Controllers: Match wiring
connection requirements for controller with required motor leads. Provide terminals in
motor terminal box, suited to control method.

Motors Used with Variable-Frequency Controllers: Ratings, characteristics, and features
coordinated with and approved by controller manufacturer.

a. Windings: Copper magnet wire with moisture-resistant insulation varnish,
designed and tested to resist transient spikes, high frequencies, and short time-rise
pulses produced by pulse-width-modulated inverters.

b. Premium-Efficient Motors: Class B temperature rise; Class F insulation.

Inverter-Duty Motors: Class F temperature rise; Class H insulation.

d. Thermal Protection: Comply with NEMA MG 1 requirements for thermally
protected motors.

134

Severe-Duty Motors: Comply with IEEE 841, with 1.15 minimum service factor.

E.  Single-Phase Motors:

1.

N

o

Motors larger than 1/20 hp must be one of the following, to suit starting torque and
requirements of specific motor application:

Permanent-split capacitor.
Split phase.

Capacitor start, inductor run.
Capacitor start, capacitor run.

oo o

Multispeed Motors: Variable-torque, permanent-split-capacitor type.

Bearings: Prelubricated, antifriction ball bearings or sleeve bearings suitable for radial
and thrust loading.

Motors 1/20 hp and Smaller: Shaded-pole type.

Thermal Protection: Internal protection to automatically open power supply circuit to
motor when winding temperature exceeds a safe value calibrated to temperature rating of
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motor insulation. Thermal-protection device will automatically reset when motor
temperature returns to normal range.

F. Electronically Commutated Motors:

1.

2.
3.
4.

Microprocessor-Based Electronic Control Module: Converts 120 V 0r240 V single-phase
AC power to three-phase DC power to operate the brushless DC motor.

Three-phase power motor module with permanent magnet rotor.

Circuit board ordigital speed controller/LED display.

Building Automation System Interface: Via AC voltage signal or DC voltage signal.

2.2 METERS AND GAUGES FOR HVAC PIPING

A. Thermometers, Filled System - Direct-Mounted, Plastic-Case, Vapor-Actuated:

1.

LN

B2 ©o o~

12.

Source Limitations: Provide filled-system, direct-mounted, plastic-case, vapor-actuated
thermometers from single manufacturer.

Standard: ASME B40.200.

Case: Sealed type, plastic; 4-1/2-inch nominal diameter.

Element: Bourdon tube or other type of pressure element.

Movement: Mechanical, with link to pressure element and connection to pointer.

Dial: Nonreflective aluminum with permanently etched scale markings graduated in
deg F.

Pointer: Dark-colored metal.

Window: plastic.

Ring: Metal or plastic.

Connector Type(s): Union joint, adjustable, 180 degrees in vertical plane, 360 degrees in
horizontal plane, with locking device; with ASME B1.1 screw threads.

Thermal System: Liquid-filled bulb in copper-plated steel, aluminum, or brass stem and
of length to suit installation.

a. Design for Air-Duct Installation: With ventilated shroud.
b. Design for Thermowell Installation: Bare stem.

Accuracy: Plus or minus 1 percent of scale range.

B.  Duct-Thermometer Mounting Brackets:

1.

Description: Flanged bracket with screw holes, for attachment to air duct and made to
hold thermometer stem.

C. Thermowells:

NoogkrwdE

Standard: ASME B40.200.

Description: Pressure-tight, socket-type fitting made for insertion in piping tee fitting.
Material for Use with Copper Tubing: CNR or CUNI.

Material for Use with Steel Piping: CRES or CSA.

Type: Stepped shank unless straight or tapered shank is indicated.

External Threads: NPS 1/2, NPS 3/4, or NPS 1, ASME B1.20.1 pipe threads.

Internal Threads: 1/2, 3/4, and 1 inch, with ASME B1.1 screw threads.
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D.

E.

F.

8. Bore: Diameter required to match thermometer bulb or stem.

9. Insertion Length: Length required to match thermometer bulb or stem.

10.  Lagging Extension: Include on thermowells for insulated piping and tubing.

11. Bushings: For converting size of thermowell's internal screw thread to size of
thermometer connection.

12.  Heat-Transfer Medium: Mixture of graphite and glycerin.

Pressure Gauges, Dial Type - Direct Mounted, Plastic Case:

1. Source Limitations: Provide dial-type, direct-mounted, plastic-case pressure gauges from
a single manufacturer.

Standard: ASME B40.100.

Case: Sealed type; plastic; 4-1/2-inch nominal diameter.

Pressure-Element Assembly: Bourdon tube.

Pressure Connection: Brass, with NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe threads and
bottom-outlet type unless back-outlet type is indicated.

Movement: Mechanical, with link to pressure element and connection to pointer.

Dial: Nonreflective aluminum with permanent scale markings graduated in psi.

Pointer: Dark-colored metal.

Window: Safety glass or acrylic plastic.

0. Accuracy: Grade B, plus or minus 2 percent of middle half of span.

arwn

P R

Gauge Attachments:

1. Snubbers: ASME B40.100, brass; with NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe threads
and piston-type surge-dampening device. Include extension for use on insulated piping.
2. Valves: Brass ball, with NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe threads.

Test Plugs:

1. Source Limitations: Provide test plugs from single manufacturer.

2. Description: Test-station fitting made for insertion in piping tee fitting.

3. Body: Brass or stainless steel with core inserts and gasketed and threaded cap. Include
extended stem on units to be installed in insulated piping.

4. Thread Size: NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe thread.

5. Minimum Pressure and Temperature Rating: 500 psig at 200 deg F.

6 Core Inserts: EPDM self-sealing rubber.

PART 3 - EXECUTION

3.1

A

B.

C.

INSTALLATION OF METERS AND GAUGES

Install thermowells with socket extending to center of pipe and in vertical position in piping
tees.

Install thermowells of sizes required to match thermometer connectors. Include bushings if
required to match sizes.

Install thermowells with extension on insulated piping.
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D.

E.

3.2

3.3

3.4

3.5

Fill thermowells with heat-transfer medium.
Install direct-mounted thermometers in thermowells and adjust vertical and tilted positions.
Install duct-thermometer-mounting brackets in walls of ducts. Attach to duct with screws.

Install direct-mounted pressure gauges in piping tees with pressure gauge located on pipe at the
most readable position.

Install valve and snubber in piping for each pressure gauge for fluids (except steam).
Install test plugs in piping tees.

Install flow indicators in piping systems in accessible positions for easy viewing.
Install thermometers in the following locations:

1. As indicated on drawings.

Install pressure gauges in the following locations:

1. As indicated on drawings.

CONNECTIONS

Install meters and gauges adjacent to machines and equipment to allow space for service and
maintenance of meters, gauges, machines, and equipment.

ADJUSTING

Adjust faces of meters and gauges to proper angle for best visibility.

THERMOMETER APPLICATION
Thermometers:

1. Direct-mounted, plastic-case, vapor-actuated type.
2. Test plug with EPDM self-sealing rubber inserts.

Thermometer stems are to be of length to match thermowell insertion length.

THERMOMETER SCALE-RANGE APPLICATION
Scale Range for Condenser-Water Piping:

1. 0 to 150 deg F.
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3.6 PRESSURE-GAUGE APPLICATION

A.  Pressure gauges at inlet and outlet of each closed circuit cooling tower condenser-water
connection are to be the following:

1. Sealed, direct mounted, plastic case.
2. Test plug with EPDM self-sealing rubber inserts.

3.7 PRESSURE-GAUGE SCALE-RANGE APPLICATION
A.  Scale Range for Condenser-Water Piping:

1. 0 to 100 psi.

END OF SECTION 230500
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SECTION 23 05 23 - GENERAL-DUTY VALVES FOR HVAC PIPING
PART 1 - GENERAL
11 SUMMARY
A.  Section Includes:
1. Ball valves.
2. Butterfly valves.
1.2 DEFINITIONS
A.  CWHP: Cold working pressure.
B.  EPDM: Ethylene-propylene-diene monomer.
C.  FKM: Fluoroelastomer.
D. NBR: Nitrile butadiene rubber (also known as "Buna-N").
E. NRS: Nonrising stem.
F. OS&Y: Outside screw and yoke.
G.  PTFE: Polytetrafluoroethylene.
H.  RPTFE: Reinforced polytetrafluoroethylene.
I RS: Rising stem.
J. SWP: Steam working pressure.
1.3 ACTION SUBMITTALS
A.  Product Data: For each type of product.
1. Include material descriptions and dimensions of individual components.
2. Include operating characteristics and furnished accessories.
1.4 DELIVERY, STORAGE, AND HANDLING
A.  Prepare valves for shipping as follows:

1. Protect internal parts against rust and corrosion.

2. Protect threads, flange faces, grooved ends, press ends, solder ends, and weld ends.

GENERAL-DUTY VALVES FOR HVAC PIPING
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B.

C.

Set ball valves open to minimize exposure of functional surfaces.
Set butterfly valves closed or slightly open.

Block check valves in either closed or open position.

Set gate valves closed to prevent rattling.

Set plug valves to open to minimize exposure of functional surfaces.

Nook~w

Use the following precautions during storage:

1. Maintain valve end protection.
2. Store valves indoors and maintain at higher than ambient dew point temperature. If
outdoor storage is necessary, store valves off the ground in watertight enclosures.

Use sling to handle large valves; rig sling to avoid damage to exposed parts. Do not use
operating handles or stems or other components as lifting or rigging points unless specifically
indicated for this purpose in manufacturer's written instructions.

PART 2 - PRODUCTS

2.1

A

2.2

A

SOURCE LIMITATIONS

Obtain each type of valve from single source from single manufacturer.

PERFORMANCE REQUIREMENTS
ASME Compliance:

ASME B1.20.1 for threads for threaded-end valves.

ASME B16.1 for flanges on iron valves.

ASME B16.5 for flanges on steel valves.

ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria.
ASME B16.18 for cast-copper solder-joint connections.

ASME B16.22 for wrought copper and copper-alloy solder-joint connections.
ASME B16.34 for flanged- and threaded-end connections.

ASME B16.51 for press joint connections.

ASME B31.1 for power piping valves.

ASME B31.9 for building services piping valves.

Boo~NooRrLOOE

e

AWWA Compliance: Comply with AWWA C606 for grooved-end connections.

Provide bronze valves made with dezincification-resistant materials. Bronze valves made with
copper alloy (brass) containing more than 15 percent zinc are unacceptable.

Valve Pressure-Temperature Ratings: Not less than indicated and as required for system
pressures and temperatures.

Valve Sizes: Same as upstream piping unless otherwise indicated.

Valve Bypass and Drain Connections: MSS SP-45.
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G.  Valve Actuator Type:

1.

Hand Lever: For quarter-turn ball valves smaller than NPS 4.

H.  Valves in Insulated Piping:

1.
2.

Provide 2-inch extended neck stems.

Provide extended operating handles with nonthermal-conductive covering material and
protective sleeves that allow operation of valves without breaking vapor seals or
disturbing insulation.

Provide memory stops that are fully adjustable after insulation is applied.

2.3 BALL VALVES

A. Ball Valves, Threaded or Soldered Ends - Bronze, Two Piece with Full Port and Bronze or
Brass Trim:

BooNoaRr~ONOE

Standard: MSS SP-110.

SWP Rating: 150 psig.

CWP Rating: 600 psig.

Body Design: Two piece.

Body Material: Bronze.

Ends: Threaded or soldered. See Part 3 ball valve schedule articles.
Seats: PTFE.

Stem: Bronze.

Ball: Chrome-plated brass.

Port: Full.

2.4 BUTTERFLY VALVES

A.  Butterfly Valves, Single Flange (Lug Type) - Iron, with Aluminum-Bronze Disc:

1.
2.

w

No ok~

Standard: MSS SP-67, Type I.

CWP Rating: 150 psig or 200 psig. See Part 3 butterfly valve schedule articles.

Body Design: Single flange (lug type), suitable for bidirectional dead-end service at rated
pressure without use of downstream flange.

Body Material: ASTM A126, cast iron or ASTM A536, ductile iron.

Seat: EPDM or NBR. See Part 3 butterfly valve schedule articles.

Stem: One- or two-piece stainless steel.

Disc: Aluminum bronze.
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PART 3 - EXECUTION

3.1

A

3.2

EXAMINATION

Examine valve interior for cleanliness, freedom from foreign matter, and corrosion. Remove
special packing materials, such as blocks, used to prevent disc movement during shipping and
handling.

Operate valves in positions from fully open to fully closed. Examine guides and seats made
accessible by such operations.

Examine threads on valve and mating pipe for form and cleanliness.

Examine mating flange faces for conditions that might cause leakage. Check bolting for proper
size, length, and material. Verify that gasket is of proper size, that its material composition is
suitable for service, and that it is free from defects and damage.

Examine press fittings to verify they have been properly pressed.

Do not attempt to repair defective valves; replace with new valves. Remove defective valves
from site.

INSTALLATION OF VALVES

Install valves with unions or flanges at each piece of equipment arranged to allow service,
maintenance, and equipment removal without system shutdown.

Provide support of piping adjacent to valves such that no force is imposed upon valves.

Locate valves for easy access and where not blocked by equipment, other piping, or building
components.

For valves in horizontal piping, install valves with stem at or above center of pipe.
Install valves in position that does not project into aisles or block access to other equipment.
Install valves in position to allow full stem and actuator or manual operator movement.

Verify that joints of each valve have been properly installed and sealed to ensure that there is no
leakage or damage.

Valve Tags: Comply with requirements for valve tags and schedules in Section 230553
"ldentification for HVAC Piping and Equipment.”

Adhere to manufacturer's written installation instructions. When soldering or brazing valves, do
not heat valves above maximum permitted temperature. Do not use solder with melting point
temperature above valve of manufacturer's written recommended maximum.
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3.3

A

3.4

3.5

3.6

ADJUSTING

Adjust or replace valve packing after piping systems have been tested and put into service, but
before final adjusting and balancing. Replace valves if persistent leaking occurs.

GENERAL REQUIREMENTS FOR VALVE APPLICATIONS

If valves with specified SWP classes or CWP ratings are unavailable, the same types of valves
with higher SWP classes or CWP ratings may be substituted.

Select valves with the following end connections:

1. For Copper Tubing, NPS 2 (DN 50) and Smaller: Threaded ends except where solder-
joint valve-end option is indicated in valve schedules.

2. For Copper Tubing, NPS 2-1/2 to NPS 4 (DN 65 to DN 100): Flanged ends except where

threaded valve-end option is indicated in valve schedules.

For Copper Tubing, NPS 5 (DN 125) and Larger: Flanged ends.

For Steel Piping, NPS 2 (DN 50) and Smaller: Threaded ends.

For Steel Piping, NPS 2-1/2 to NPS 4 (DN 65 to DN 100): Flanged ends except where

threaded valve-end option is indicated in valve schedules.

6. For Steel Piping, NPS 5 (DN 125) and Larger: Flanged ends.

ok w

CONDENSER-WATER BALL VALVE SCHEDULE

Pipe NPS 2 (DN 50) and Smaller:

1. Ball valves threaded or soldered ends - bronze, two piece with full port and bronze or
brass trim; threaded or soldered ends.

CONDENSER-WATER BUTTERFLY VALVE SCHEDULE

Pipe NPS 2-1/2 (DN 65) and Larger:

1. Butterfly valves, single flange (lug type) - iron, with aluminum-bronze disc; 150 CWP,
EPDM seat.

END OF SECTION 230523
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SECTION 23 05 29 - HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT

PART 1 - GENERAL

11

A

B.

1.2

A

13

A

14

A

B.

SUMMARY
Section Includes:

Metal pipe hangers and supports.
Thermal-hanger shield inserts.
Fastener systems.

Pipe stands.

Equipment stands.

Equipment supports.

cuapwNE

Related Requirements:

1. Section 230548.13 "Vibration Controls for HVAC" for vibration isolation devices.
2. Section 233113 "Metal Ducts" for duct hangers and supports.

ACTION SUBMITTALS

Product Data: For each type of product.

INFORMATIONAL SUBMITTALS

Welding certificates.

QUALITY ASSURANCE

Structural-Steel Welding Qualifications: Qualify procedures and personnel according to
AWS D1.1/D1.1M, "Structural Welding Code - Steel."”

Pipe Welding Qualifications: Qualify procedures and operators according to ASME Boiler and
Pressure Vessel Code, Section IX.

PART 2 - PRODUCTS

2.1

A

METAL PIPE HANGERS AND SUPPORTS
Carbon-Steel Pipe Hangers and Supports:

1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components.
2. Galvanized Metallic Coatings: Pregalvanized, hot-dip galvanized, or electro-galvanized.

HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT 230529-1
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2.2

2.3

24

3. Nonmetallic Coatings: Plastic coated, or epoxy powder-coated.

4. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion to
support bearing surface of piping.

5. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel.

THERMAL-HANGER SHIELD INSERTS
Insulation-Insert Material for Cold Piping: ASTM C552, Type Il cellular glass with 100-psi or
ASTM C591, Type VI, Grade 1 polyisocyanurate with 125-psi minimum compressive strength

and vapor barrier.

Insulation-Insert Material for Hot Piping: ASTM C552, Type Il cellular glass with 100-psi or
ASTM C591, Type VI, Grade 1 polyisocyanurate with 125-psi minimum compressive strength.

For Trapeze or Clamped Systems: Insert and shield shall cover entire circumference of pipe.

For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of pipe.

Insert Length: Extend 2 inches beyond sheet metal shield for piping operating below ambient air
temperature.

FASTENER SYSTEMS

Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement concrete
with pull-out, tension, and shear capacities appropriate for supported loads and building
materials where used.

Mechanical-Expansion Anchors: Insert-wedge-type anchors for use in hardened portland
cement concrete; with pull-out, tension, and shear capacities appropriate for supported loads and
building materials where used.

1. Indoor Applications: Zinc-coated or stainless steel.

2. Outdoor Applications: Stainless steel.

PIPE STANDS

General Requirements for Pipe Stands: Shop- or field-fabricated assemblies made of
manufactured corrosion-resistant components to support roof-mounted piping.

Compact Pipe Stand:

1. Description: Single base unit with integral-rod roller, pipe clamps, or V-shaped cradle to
support pipe, for roof installation without membrane penetration.

Base: Single, vulcanized rubber, molded polypropylene, or polycarbonate.

Hardware: Galvanized steel or polycarbonate.

4. Accessories: Protection pads.

wmn
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C.

2.5

A

2.6

A

2.7

A

o 0O

Curb-Mounted-Type Pipe Stands: Shop- or field-fabricated pipe supports made from structural-
steel shapes, continuous-thread rods, and rollers, for mounting on permanent stationary roof
curb.

EQUIPMENT SUPPORTS

Description: Welded, shop- or field-fabricated equipment support made from structural carbon-
steel shapes.

OUTDOOR EQUIPMENT STANDS

Description: Individual foot supports with elevated adjustable channel cross bars and
clamps/fasteners/bolts for ground or roof supported outdoor equipment components, without
roof membrane penetration, in a pre-fabricated system that can be modularly-assembled on site.
Foot Material: Rubber or polypropylene.

Rails Material: Hot dip galvanized carbon steel.

Wind/Sliding Load Resistance: Up to 100 mph minimum.

MATERIALS

Aluminum: ASTM B221.

Carbon Steel: ASTM A1011/A1011M.

Structural Steel: ASTM A36/A36M, carbon-steel plates, shapes, and bars; galvanized.

Stainless Steel: ASTM A240/A240M.

Threaded Rods: Continuously threaded. Zinc-plated or galvanized steel for indoor applications
and stainless steel for outdoor applications. Mating nuts and washers of similar materials as

rods.

Grout: ASTM C1107/C1107M, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink
and nonmetallic grout; suitable for interior and exterior applications.

1. Properties: Nonstaining, noncorrosive, and nongaseous.
2. Design Mix: 5000-psi, 28-day compressive strength.

PART 3 - EXECUTION

3.1

A

APPLICATION

Strength of Support Assemblies: Where not indicated, select sizes of components so strength
will be adequate to carry present and future static loads within specified loading limits.
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3.2

Minimum static design load used for strength determination shall be weight of supported
components plus 200 Ib.

INSTALLATION OF HANGERS AND SUPPORTS

Metal Pipe-Hanger Installation: Comply with MSS SP-58. Install hangers, supports, clamps,
and attachments as required to properly support piping from the building structure.

Metal Trapeze Pipe-Hanger Installation: Comply with MSS SP-58. Arrange for grouping of
parallel runs of horizontal piping, and support together on field-fabricated trapeze pipe hangers.

1. Pipes of Various Sizes: Support together and space trapezes for smallest pipe size or
install intermediate supports for smaller diameter pipes as specified for individual pipe
hangers.

2. Field fabricate from ASTM A36/A36M, carbon-steel shapes selected for loads being
supported. Weld steel according to AWS D1.1/D1.1M.

Thermal-Hanger Shield Installation: Install in pipe hanger or shield for insulated piping.
Fastener System Installation:

1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less
than 4 inches thick in concrete after concrete is placed and completely cured. Use
operators that are licensed by powder-actuated tool manufacturer. Install fasteners
according to powder-actuated tool manufacturer's operating manual.

2. Install mechanical-expansion anchors in concrete after concrete is placed and completely
cured. Install fasteners according to manufacturer's written instructions.

Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts,
washers, and other accessories.

Equipment Support Installation: Fabricate from welded-structural-steel shapes.

Install hangers and supports to allow controlled thermal and seismic movement of piping
systems, to permit freedom of movement between pipe anchors, and to facilitate action of
expansion joints, expansion loops, expansion bends, and similar units.

Install lateral bracing with pipe hangers and supports to prevent swaying.

Install building attachments within concrete slabs or attach to structural steel. Install additional
attachments at concentrated loads, including valves, flanges, and strainers, NPS 2-1/2 and larger
and at changes in direction of piping. Install concrete inserts before concrete is placed; fasten
inserts to forms and install reinforcing bars through openings at top of inserts.

Load Distribution: Install hangers and supports so that piping live and dead loads and stresses
from movement will not be transmitted to connected equipment.

Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and to not exceed
maximum pipe deflections allowed by ASME B31.9 for building services piping.
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L. Insulated Piping:

1. Attach clamps and spacers to piping.
a. Piping Operating above Ambient Air Temperature: Clamp may project through
insulation.
b. Piping Operating below Ambient Air Temperature: Use thermal-hanger shield
insert with clamp sized to match OD of insert.
C. Do not exceed pipe stress limits allowed by ASME B31.9 for building services
piping.
2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is
indicated. Fill interior voids with insulation that matches adjoining insulation.
a. Thermal-hanger shield inserts may be used as an option. Include steel weight-
distribution plate for pipe NPS 4 and larger if pipe is installed on rollers.
3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier. Shields
shall span an arc of 180 degrees.
a. Thermal-hanger shield inserts may be used as an option. Include steel weight-
distribution plate for pipe NPS 4 and larger if pipe is installed on rollers.
4. Shield Dimensions for Pipe: Not less than the following:
a. NPS 1/4 to NPS 3-1/2 (DN 8 to DN 90): 12 inches long and 0.048 inch thick.
b. NPS 4 (DN 100): 12 inches long and 0.06 inch thick.
C. NPS 5 and NPS 6 (DN 125 and DN 150): 18 inches long and 0.06 inch thick.
d. NPS 8 to NPS 14 (DN 200 to DN 350): 24 inches long and 0.075 inch thick.
e. NPS 16 to NPS 24 (DN 400 to DN 600): 24 inches long and 0.105 inch thick.
5. Pipes NPS8 (DN 200) and Larger: Include wood or reinforced calcium-silicate-
insulation inserts of length at least as long as protective shield.
6. Thermal-Hanger Shields: Install with insulation same thickness as piping insulation.
33 INSTALLATION OF EQUIPMENT SUPPORTS

A.  Fabricate structural-steel stands to suspend equipment from structure overhead or to support
equipment above floor.

B.  Grouting: Place grout under supports for equipment and make bearing surface smooth.

C.  Provide lateral bracing, to prevent swaying, for equipment supports.

3.4 METAL FABRICATIONS

A.  Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and equipment
supports.
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B.

3.5

3.6

3.7

Fit exposed connections together to form hairline joints. Field weld connections that cannot be
shop welded because of shipping size limitations.

Field Welding: Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding;
appearance and quality of welds; and methods used in correcting welding work; and with the
following:

1. Use materials and methods that minimize distortion and develop strength and corrosion
resistance of base metals.

2. Obtain fusion without undercut or overlap.

3. Remove welding flux immediately.

4. Finish welds at exposed connections so no roughness shows after finishing and so
contours of welded surfaces match adjacent contours.

ADJUSTING

Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve
indicated slope of pipe.

Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches.

PAINTING

Touchup:

1. Clean field welds and abraded areas of shop paint. Paint exposed areas immediately after
erecting hangers and supports. Use same materials as used for shop painting. Comply

with SSPC-PA 1 requirements for touching up field-painted surfaces.

a. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0
mils.

2. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply
galvanizing-repair paint to comply with ASTM A780/A780M.
HANGER AND SUPPORT SCHEDULE

Specific hanger and support requirements are in Sections specifying piping systems and
equipment.

Comply with MSS SP-58 for pipe-hanger selections and applications that are not specified in
piping system Sections.

Use hangers and supports with galvanized metallic coatings for piping and equipment that will
not have field-applied finish.

Use nonmetallic coatings on attachments for electrolytic protection where attachments are in
direct contact with copper tubing.

HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT 230529-6



ALLIGATOR RIVER NATIONAL WILDLIFE REFUGE FEBRUARY 2024
VISITORS CENTER HVAC REPLACEMENT

E. Use carbon-steel pipe hangers and supports and metal trapeze pipe hangers and attachments for
general service applications.

F. Use padded hangers for piping that is subject to scratching.

G.  Use thermal-hanger shield inserts for insulated piping and tubing.

H.  Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as specified in
piping system Sections, install the following types:

1.

2.

10.

11.

12.
13.

14.

15.

16.

17.

18.

19.

Adjustable, Steel Clevis Hangers (MSS Type 1): For suspension of noninsulated or
insulated, stationary pipes NPS 1/2 to NPS 30.

Yoke-Type Pipe Clamps (MSS Type 2): For suspension of up to 1050 deg F, pipes NPS 4
to NPS 24, requiring up to 4 inches of insulation.

Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3): For suspension of
pipes NPS 3/4 to NPS 36, requiring clamp flexibility and up to 4 inches of insulation.
Steel Pipe Clamps (MSS Type 4): For suspension of cold and hot pipes NPS 1/2 to
NPS 24 if little or no insulation is required.

Pipe Hangers (MSS Type 5): For suspension of pipes NPS 1/2 to NPS 4, to allow off-
center closure for hanger installation before pipe erection.

Adjustable, Swivel Split- or Solid-Ring Hangers (MSS Type 6): For suspension of
noninsulated, stationary pipes NPS 3/4 to NPS 8.

Adjustable, Steel Band Hangers (MSS Type 7): For suspension of noninsulated,
stationary pipes NPS 1/2 to NPS 8.

Adjustable Band Hangers (MSS Type 9): For suspension of noninsulated, stationary
pipes NPS 1/2 to NPS 8.

Adjustable, Swivel-Ring Band Hangers (MSS Type 10): For suspension of noninsulated,
stationary pipes NPS 1/2 to NPS 8.

Split Pipe Ring with or without Turnbuckle Hangers (MSS Type 11): For suspension of
noninsulated, stationary pipes NPS 3/8 to NPS 8.

Extension Hinged or Two-Bolt Split Pipe Clamps (MSS Type 12): For suspension of
noninsulated, stationary pipes NPS 3/8 to NPS 3.

U-Bolts (MSS Type 24): For support of heavy pipes NPS 1/2 to NPS 30.

Clips (MSS Type 26): For support of insulated pipes not subject to expansion or
contraction.

Pipe Saddle Supports (MSS Type 36): For support of pipes NPS 4 to NPS 36, with steel-
pipe base stanchion support and cast-iron floor flange or carbon-steel plate.

Pipe Stanchion Saddles (MSS Type 37): For support of pipes NPS 4 to NPS 36, with
steel-pipe base stanchion support and cast-iron floor flange or carbon-steel plate, and
with U-bolt to retain pipe.

Adjustable Pipe Saddle Supports (MSS Type 38): For stanchion-type support for pipes
NPS 2-1/2 to NPS 36 if vertical adjustment is required, with steel-pipe base stanchion
support and cast-iron floor flange.

Single-Pipe Rolls (MSS Type 41): For suspension of pipes NPS 1 to NPS 30, from two
rods if longitudinal movement caused by expansion and contraction might occur.
Adjustable Roller Hangers (MSS Type 43): For suspension of pipes NPS 2-1/2 to
NPS 24, from single rod if horizontal movement caused by expansion and contraction
might occur.

Complete Pipe Rolls (MSS Type 44): For support of pipes NPS2 to NPS42 if
longitudinal movement caused by expansion and contraction might occur but vertical
adjustment is unnecessary.
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20.

21.

Pipe Roll and Plate Units (MSS Type 45): For support of pipes NPS 2 to NPS 24 if small
horizontal movement caused by expansion and contraction might occur and vertical
adjustment is unnecessary.

Adjustable Pipe Roll and Base Units (MSS Type 46): For support of pipes NPS 2 to
NPS 30 if vertical and lateral adjustment during installation might be required in addition
to expansion and contraction.

l. Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:

1. Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers NPS 3/4 to
NPS 24.
2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe risers NPS 3/4
to NPS 24 if longer ends are required for riser clamps.
J. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping system

Sections, install the following types:

el NS =

5.

Steel Turnbuckles (MSS Type 13): For adjustment up to 6 inches for heavy loads.

Steel Clevises (MSS Type 14): For 120 to 450 deg F piping installations.

Swivel Turnbuckles (MSS Type 15): For use with MSS Type 11, split pipe rings.
Malleable-Iron Sockets (MSS Type 16): For attaching hanger rods to various types of
building attachments.

Steel Weldless Eye Nuts (MSS Type 17): For 120 to 450 deg F piping installations.

K.  Building Attachments: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:

1.

2.

o ok

o

10.

11.

12.

Steel or Malleable Concrete Inserts (MSS Type 18): For upper attachment to suspend
pipe hangers from concrete ceiling.

Top-Beam C-Clamps (MSS Type 19): For use under roof installations with bar-joist
construction, to attach to top flange of structural shape.

Side-Beam or Channel Clamps (MSS Type 20): For attaching to bottom flange of beams,
channels, or angles.

Center-Beam Clamps (MSS Type 21): For attaching to center of bottom flange of beams.

Welded Beam Attachments (MSS Type 22): For attaching to bottom of beams if loads are
considerable and rod sizes are large.

C-Clamps (MSS Type 23): For structural shapes.

Top-Beam Clamps (MSS Type 25): For top of beams if hanger rod is required tangent to
flange edge.

Side-Beam Clamps (MSS Type 27): For bottom of steel I-beams.

Steel-Beam Clamps with Eye Nuts (MSS Type 28): For attaching to bottom of steel I-
beams for heavy loads.

Linked-Steel Clamps with Eye Nuts (MSS Type 29): For attaching to bottom of steel I-
beams for heavy loads, with link extensions.

Malleable-Beam Clamps with Extension Pieces (MSS Type 30): For attaching to
structural steel.

Welded-Steel Brackets: For support of pipes from below or for suspending from above
by using clip and rod. Use one of the following for indicated loads:

a. Light (MSS Type 31): 750 Ib.
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b. Medium (MSS Type 32): 1500 Ib.
C. Heavy (MSS Type 33): 3000 Ib.

13.  Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams.

14. Plate Lugs (MSS Type 57): For attaching to steel beams if flexibility at beam is required.

15. Horizontal Travelers (MSS Type 58): For supporting piping systems subject to linear
horizontal movement where headroom is limited.

L. Saddles and Shields: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:

1. Steel-Pipe-Covering Protection Saddles (MSS Type 39): To fill interior voids with
insulation that matches adjoining insulation.

2. Protection Shields (MSS Type 40): Of length recommended in writing by manufacturer
to prevent crushing insulation.

3. Thermal-Hanger Shield Inserts: For supporting insulated pipe.

M.  Comply with MSS SP-58 for trapeze pipe-hanger selections and applications that are not
specified in piping system Sections.

N.  Comply with MFMA-103 for metal framing system selections and applications that are not
specified in piping system Sections.

O. Use powder-actuated fasteners or mechanical-expansion anchors instead of building

attachments where required in concrete construction.

END OF SECTION 230529
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SECTION 23 05 48.13 - VIBRATION CONTROLS FOR HVAC

PART 1 - GENERAL

11

A

1.2

1.3

14

1.5

RELATED DOCUMENTS

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

SUMMARY

Section Includes:

1. Elastomeric isolation pads.

2. Elastomeric hangers.

3. Spring hangers.

DEFINITIONS

IBC: International Building Code.

OSHPD: Office of Statewide Health Planning and Development (for the State of California
owned and regulated medical facilities).

ACTION SUBMITTALS

Product Data: For each type of product.

1. Include rated load, rated deflection, and overload capacity for each vibration isolation
device.

2. Include load rating for each wind-force-restraint fitting and assembly.

3. Illustrate and indicate style, material, strength, fastening provision, and finish for each

type and size of vibration isolation device component.

4. Annotate to indicate application of each product submitted and compliance with
requirements.

INFORMATIONAL SUBMITTALS

Welding certificates.

Field quality-control reports.
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1.6 QUALITY ASSURANCE

A.  Welding Qualifications: Qualify procedures and personnel in accordance with
AWS D1.1/D1.1M, "Structural Welding Code - Steel."”

PART 2 - PRODUCTS

2.1 ELASTOMERIC ISOLATION PADS

A. Elastomeric Isolation Pads:

1.

Nookrwn

Fabrication: Single or multiple layers of sufficient durometer stiffness for uniform
loading over pad area.

Size: Factory or field cut to match requirements of supported equipment.

Minimum deflection as indicated on Drawings.

Pad Material: Oil- and water-resistant rubber.

Infused nonwoven cotton or synthetic fibers.

Load-bearing metal plates adhered to pads.

Sandwich-Core Material: Resilient and elastomeric.

a. Infused nonwoven cotton or synthetic fibers.

2.2 ELASTOMERIC HANGERS

A.  Elastomeric Mount in a Steel Frame with Upper and Lower Steel Hanger Rods:

1.

Frame: Steel, fabricated with a connection for an upper threaded hanger rod and an
opening on the underside to allow for a maximum of 30 degrees of angular lower hanger-
rod misalignment without binding or reducing isolation efficiency.

Damping Element: Molded, oil-resistant rubber, neoprene, or other elastomeric material
with a projecting bushing for the underside opening preventing steel-to-steel contact.
Minimum deflection as indicated on Drawings.

2.3 SPRING HANGERS

A. Combination Coil-Spring and Elastomeric-Insert Hanger with Spring and Insert in
Compression:

1.

N

o0 rw

Frame: Steel, fabricated for connection to threaded hanger rods and to allow for a
maximum of 30 degrees of angular hanger-rod misalignment without binding or reducing
isolation efficiency.

Outside Spring Diameter: Not less than 80 percent of the compressed height of the spring
at rated load.

Minimum Additional Travel: 50 percent of the required deflection at rated load.

Lateral Stiffness: More than 80 percent of rated vertical stiffness.

Minimum deflection as indicated on Drawings.

Overload Capacity: Support 200 percent of rated load, fully compressed, without
deformation or failure.
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7. Elastomeric Element: Molded, oil-resistant rubber or neoprene. Steel-washer-reinforced
cup to support spring and bushing projecting through bottom of frame.

8. Adjustable Vertical Stop: Steel washer with neoprene washer "up-stop™ on lower
threaded rod.

9. Self-centering hanger rod cap to ensure concentricity between hanger rod and support
spring coil.

PART 1 - EXECUTION

11

A

1.2

1.3

14

EXAMINATION

Examine areas and equipment to receive vibration isolation devices for compliance with
requirements for installation tolerances and other conditions affecting performance of the Work.

Examine roughing-in of reinforcement and cast-in-place anchors to verify actual locations
before installation.

Proceed with installation only after unsatisfactory conditions have been corrected.

APPLICATIONS

Hanger-Rod Stiffeners: Install hanger-rod stiffeners where indicated or scheduled on Drawings
to receive them and where required to prevent buckling of hanger rods due to wind-load forces.

Strength of Support Assemblies: Where not indicated, select sizes of components so strength is
adequate to carry static and wind force loads within specified loading limits.

INSTALLATION OF VIBRATION CONTROL DEVICES

Provide vibration control devices for systems and equipment where indicated in Equipment
Schedules or Vibration-Control Device Schedules on Drawings, where Specifications indicate
they are to be installed on specific equipment and systems, and where required by applicable
codes.

Installation of vibration isolators must not cause any change of position of equipment, piping, or
ductwork resulting in stresses or misalignment.

ADJUSTING

Adjust isolators after system is at operating weight.

Adjust limit stops on restrained-spring isolators to mount equipment at normal operating height.

After equipment installation is complete, adjust limit stops so they are out of contact during
normal operation.

END OF SECTION 230548.13
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SECTION 23 05 53 - IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT

PART 1 - GENERAL

11

A

1.2

A

SUMMARY
Section Includes:

Equipment labels.
Pipe labels.
Stencils.

Valve tags.

PR

ACTION SUBMITTALS
Product Data: For each type of product.

Samples: For color, letter style, and graphic representation required for each identification
material and device.

Equipment-Label Schedule: Include a listing of all equipment to be labeled with the proposed
content for each label.

Valve-numbering scheme.

Valve Schedules: Provide for each piping system. Include in operation and maintenance
manuals.

PART 2 - PRODUCTS

2.1

A

EQUIPMENT LABELS
Plastic Labels for Equipment:

1. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving,
1/8 inch thick, with predrilled holes for attachment hardware.

2. Letter and Background Color: As indicated for specific application under Part 3.

Maximum Temperature: Able to withstand temperatures of up to 160 deg F.

4. Minimum Label Size: Length and width vary for required label content, but not less than
2-1/2 by 3/4 inch.

5. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24

inches, 1/2 inch for viewing distances of up to 72 inches, and proportionately larger

lettering for greater viewing distances. Include secondary lettering two-thirds to three-

fourths the size of principal lettering.

Fasteners: Stainless steel rivets or self-tapping screws.

7. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

w

S
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B.

2.2

2.3

24

Label Content: Include equipment's Drawing designation or unique equipment number,
Drawing numbers where equipment is indicated (plans, details, and schedules), and the
Specification Section number and title where equipment is specified.

PIPE LABELS

General Requirements for Manufactured Pipe Labels: Preprinted, color coded, with lettering
indicating service and showing flow direction in accordance with ASME A13.1.

Letter and Background Color: As indicated for specific application under Part 3.

Pretensioned Pipe Labels: Precoiled, semirigid plastic formed to cover full circumference of
pipe and to attach to pipe without fasteners or adhesive.

Self-Adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive backing.

Pipe Label Contents: Include identification of piping service using same designations or
abbreviations as used on Drawings. Also include:

1. Pipe size.

2. Flow-Direction Arrows: Include flow-direction arrows on[ main] distribution piping.
Arrows may be either integral with label or applied separately.

3. Lettering Size: Size letters in accordance with ASME A13.1 for piping.

STENCILS

Stencils for Ducts:

1. Lettering Size: Minimum letter height of 1-1/4 inches for viewing distances of up to 15 ft.
and proportionately larger lettering for greater viewing distances.

2. Stencil Paint: Exterior, gloss, alkyd enamel. Paint may be in pressurized spray-can form.

3. Identification Paint: Exterior, alkyd enamel. Paint may be in pressurized spray-can form.

4. Letter and Background Color: Color as indicated for specific application under Part 3.

VALVE TAGS

Description: Stamped or engraved with 1/4-inch letters for piping system abbreviation and 1/2-
inch numbers.

1. Tag Material: anodized aluminum, 0.031-inch minimum thickness, with predrilled or
stamped holes for attachment hardware.
2. Fasteners: Brass link chain or beaded chain or S-hook.

Letter and Background Color: As indicated for specific application under Part 3.

Valve Schedules: For each piping system, on 8-1/2-by-11-inch bond paper. Tabulate valve
number, piping system, system abbreviation (as shown on valve tag), location of valve (room or
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space), normal-operating position (open, closed, or modulating), and variations for
identification. Mark valves for emergency shutoff and similar special uses.

1. Include valve-tag schedule in operation and maintenance data.

PART 3 - EXECUTION

3.1

A

3.2

A

B.

C.

D.

3.3

A

B.

C.

3.4

A

B.

PREPARATION

Clean piping and equipment surfaces of incompatible primers, paints, and encapsulants, as well
as dirt, oil, grease, release agents, and other substances that could impair bond of identification
devices.

INSTALLATION, GENERAL REQUIREMENTS

Coordinate installation of identifying devices with completion of covering and painting of
surfaces where devices are to be applied.

Coordinate installation of identifying devices with locations of access panels and doors.
Install identifying devices before installing acoustical ceilings and similar concealment.

Locate identifying devices so that they are readily visible from the point of normal approach.

INSTALLATION OF EQUIPMENT LABELS, WARNING SIGNS, AND LABELS
Permanently fasten labels on each item of mechanical equipment.

Sign and Label Colors:

1. White letters on an ANSI Z535.1 safety-blue background.

Locate equipment labels where accessible and visible.

INSTALLATION OF PIPE LABELS
Install pipe labels showing service and flow direction with permanent adhesive on pipes.

Pipe-Label Locations: Locate pipe labels where piping is exposed or above accessible ceilings
in finished spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, and
plenums; and exterior exposed locations as follows:

1. Within 3 ft. of each valve and control device.

2. At access doors, manholes, and similar access points that permit view of concealed
piping.

3. Within 3 ft. of equipment items and other points of origination and termination.
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3.5

3.6

4. Spaced at maximum intervals of 25 ft. along each run. Reduce intervals to 10 ft. in areas
of congested piping, ductwork, and equipment.

Do not apply plastic pipe labels or plastic tapes directly to bare pipes conveying fluids at
temperatures of 125 deg F or higher. Where these pipes are to remain uninsulated, use a short
section of insulation or use stenciled labels.

Flow-Direction Arrows: Use arrows to indicate direction of flow in pipes, including pipes where
flow is allowed in both directions.

INSTALLATION OF DUCT LABELS

Stenciled Duct-Label Option: Stenciled labels showing service and flow direction may be
provided instead of plastic-laminated duct labels, at Installer's option.

1. For all air ducts: Black letters on white background.

Locate label near each point where ducts enter into and exit from concealed spaces and at
maximum intervals of 20 ft. where exposed or are concealed by removable ceiling system.

Stenciled Access Panels and Door Labels, Equipment Labels, and Similar Operational
Instructions:

1. Black letters on White background.

INSTALLATION OF VALVE TAGS

Install tags on valves and control devices in piping systems, except check valves, valves within
factory-fabricated equipment units, shutoff valves, and HVAC terminal devices and similar
roughing-in connections of end-use fixtures and units. List tagged valves in a valve schedule in
the operating and maintenance manual.

Valve-Tag Application Schedule: Tag valves according to size, shape, and color scheme and
with captions similar to those indicated in "Valve-Tag Size and Shape"” Subparagraph below.

1. Valve-Tag Size and Shape:
a. Condenser Water: 1-1/2 inches, round.
2. Valve-Tag Colors:

a. For each piping system, use the same lettering and background coloring system on
valve tags as used for the Pipe Label Schedule text and background.

END OF SECTION 230553
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SECTION 23 05 93 - TESTING, ADJUSTING, AND BALANCING FOR HVAC

PART 1 - GENERAL

11

A

1.2

1.3

14

@

o O

m

RELATED DOCUMENTS
Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
SUMMARY
Section Includes:
1. Testing, Adjusting, and Balancing of Air Systems:
a. Constant-volume air systems.
2. Testing, Adjusting, and Balancing of Hydronic Piping Systems:

a. Variable-flow hydronic systems.

3. Testing, adjusting, and balancing of equipment.
4. Pipe leakage tests verification.

5. HVAC-control system verification.
DEFINITIONS

AABC: Associated Air Balance Council.

NEBB: National Environmental Balancing Bureau.

TAB: Testing, adjusting, and balancing.

TABB: Testing, Adjusting, and Balancing Bureau.

TAB Specialist: An independent entity meeting qualifications to perform TAB work.
TDH: Total dynamic head.

UFAD: Underfloor air distribution.

INFORMATIONAL SUBMITTALS

Qualification Data: Within 60 days of Contractor's Notice to Proceed, submit documentation
that the TAB specialist and this Project's TAB team members meet the qualifications specified
in "Quality Assurance" Article.

TESTING, ADJUSTING, AND BALANCING FOR HVAC 230593-1



ALLIGATOR RIVER NATIONAL WILDLIFE REFUGE FEBRUARY 2024
VISITORS CENTER HVAC REPLACEMENT

B.

15

1.6

Contract Documents Examination Report: Within 60 days of Contractor's Notice to Proceed,
submit the Contract Documents review report, as specified in Part 3.

Strategies and Procedures Plan: Within 60 days of Contractor's Notice to Proceed, submit TAB
strategies and step-by-step procedures, as specified in "Preparation” Article.

System Readiness Checklists: Within 60 days of Contractor's Notice to Proceed, submit system
readiness checklists, as specified in "Preparation” Article.

Examination Report: Submit a summary report of the examination review required in
"Examination™ Article.

Certified TAB reports.

Sample report forms.

Instrument calibration reports, to include the following:
Instrument type and make.

Serial number.

Application.

Dates of use.
Dates of calibration.

aorwdE

QUALITY ASSURANCE
TAB Specialists Qualifications, Certified by AABC:

1. TAB Field Supervisor: Employee of the TAB specialist and certified by AABC.
2. TAB Technician: Employee of the TAB specialist and certified by AABC.

TAB Specialists Qualifications, Certified by NEBB or TABB:

1. TAB Field Supervisor: Employee of the TAB specialist and certified by NEBB or TABB.
2. TAB Technician: Employee of the TAB specialist and certified by NEBB or TABB.

Instrumentation Type, Quantity, Accuracy, and Calibration: Comply with requirements in
ASHRAE 111, Section 4, "Instrumentation.”

ASHRAE/IES 90.1 Compliance:  Applicable  requirements in  ASHRAE/IES 90.1,
Section 6.7.2.3 - "System Balancing."

Code and AHJ Compliance: TAB is required to comply with governing codes and requirements
of authorities having jurisdiction.

FIELD CONDITIONS

Partial Owner Occupancy: Owner may occupy completed areas of building before Substantial

Completion. Cooperate with Owner during TAB operations to minimize conflicts with Owner's
operations.
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PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION

3.1

A

EXAMINATION

Examine the Contract Documents to become familiar with Project requirements and to discover
conditions in systems designs that may preclude proper TAB of systems and equipment.

Examine installed systems for balancing devices, such as test ports, gauge cocks, thermometer
wells, flow-control devices, balancing valves and fittings, and manual volume dampers. Verify
that locations of these balancing devices are applicable for intended purpose and are accessible.

Examine the approved submittals for HVAC systems and equipment.

Examine design data, including HVAC system descriptions, statements of design assumptions
for environmental conditions and systems output, and statements of philosophies and
assumptions about HVAC system and equipment controls.

Examine equipment performance data, including fan and pump curves.

1. Relate performance data to Project conditions and requirements, including system effects
that can create undesired or unpredicted conditions that cause reduced capacities in all or
part of a system.

2. Calculate system-effect factors to reduce performance ratings of HVAC equipment when
installed under conditions different from the conditions used to rate equipment
performance. To calculate system effects for air systems, use tables and charts found in
AMCA 201, "Fans and Systems,” or in SMACNA's "HVAC Systems - Duct Design."
Compare results with the design data and installed conditions.

Examine system and equipment installations and verify that field quality-control testing,
cleaning, and adjusting specified in individual Sections have been performed.

Examine test reports specified in individual system and equipment Sections.

Examine HVAC equipment and verify that bearings are greased, belts are aligned and tight,
filters are clean, and equipment with functioning controls is ready for operation.

Examine temporary and permanent strainers. Verify that temporary strainer screens used during
system cleaning and flushing have been removed and permanent strainer baskets are installed
and clean.

Examine control valves for proper installation for their intended function of isolating, throttling,
diverting, or mixing fluid flows.

Examine heat-transfer coils for correct piping connections and for clean and straight fins.

Examine system pumps to ensure absence of entrained air in the suction piping.
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M.  Examine operating safety interlocks and controls on HVAC equipment.

N.  Examine control dampers for proper installation for their intended function of isolating,
throttling, diverting, or mixing air flows.

0. Report deficiencies discovered before and during performance of TAB procedures. Observe and
record system reactions to changes in conditions. Record default set points if different from
indicated values.

3.2 PREPARATION

A.  Prepare a TAB plan that includes the following:

PO E

Equipment and systems to be tested.

Strategies and step-by-step procedures for balancing the systems.
Instrumentation to be used.

Sample forms with specific identification for all equipment.

B.  Perform system-readiness checks of HVAC systems and equipment to verify system readiness
for TAB work. Include, at a minimum, the following:

1. Airside:
a. Duct systems are complete with terminals installed.
b. Volume, smoke, and fire dampers are open and functional.
C. Clean filters are installed.
d. Fans are operating, free of vibration, and rotating in correct direction.
e. Variable-frequency controllers' startup is complete and safeties are verified.
f. Automatic temperature-control systems are operational.
g. Ceilings are installed.
h. Windows and doors are installed.
i. Suitable access to balancing devices and equipment is provided.
2. Hydronics:
a. Verify leakage and pressure tests on water distribution systems have been
satisfactorily completed.
b. Piping is complete with terminals installed.
C. Water treatment is complete.
d. Systems are flushed, filled, and air purged.
e. Strainers are pulled and cleaned.
f. Control valves are functioning in accordance with the sequence of operation.
g. Shutoff and balance valves have been verified to be 100 percent open.
h. Pumps are started and proper rotation is verified.
i Pump gauge connections are installed directly at pump inlet and outlet flanges or
in discharge and suction pipe prior to valves or strainers.
J- Variable-frequency controllers' startup is complete and safeties are verified.
k. Suitable access to balancing devices and equipment is provided.
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3.3

3.4

3.5

A

GENERAL PROCEDURES FOR TESTING AND BALANCING

Perform testing and balancing procedures on each system in accordance with the procedures
contained in AABC's "National Standards for Total System Balance™ and in this Section.

Cut insulation, ducts, pipes, and equipment casings for installation of test probes to the
minimum extent necessary for TAB procedures.

1. After testing and balancing, patch probe holes in ducts with same material and thickness
as used to construct ducts.

2. After testing and balancing, install test ports and duct access doors that comply with
requirements in Section 233300 "Air Duct Accessories."

3. Where holes for probes are required in piping or hydronic equipment, install pressure and
temperature test plugs to seal systems.

4. Install and join new insulation that matches removed materials. Restore insulation,
coverings, vapor barrier, and finish in accordance with Section 230713 "Duct Insulation,”
and Section 230719 "HVAC Piping Insulation."

Mark equipment and balancing devices, including damper-control positions, valve position
indicators, fan-speed-control levers, and similar controls and devices, with paint or other
suitable, permanent identification material to show final settings.

Take and report testing and balancing measurements in inch-pound (IP) units.

TESTING, ADJUSTING, AND BALANCING OF HVAC EQUIPMENT

Test, adjust, and balance HVAC equipment indicated on Drawings, including, but not limited
to, the following:

Motors.

Pumps.

Fans and ventilators.
Boilers.

Cooling towers.
Energy-recovery units.
Air-handling units.
Water source heat pumps.

NG~ E

GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS

Prepare test reports for both fans and outlets. Obtain manufacturer's outlet factors and
recommended testing procedures. Crosscheck the summation of required outlet volumes with
required fan volumes.

Prepare schematic diagrams of systems' Record drawings duct layouts.

Determine the best locations in main and branch ducts for accurate duct-airflow measurements.
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3.6

D.

FEBRUARY 2024

Check airflow patterns from the outdoor-air louvers and dampers and the return- and exhaust-air

dampers through the supply-fan discharge and mixing dampers.

Locate start-stop and disconnect switches, electrical interlocks, and motor starters.
Verify that motor starters are equipped with properly sized thermal protection.
Check dampers for proper position to achieve desired airflow path.

Check for airflow blockages.

Check condensate drains for proper connections and functioning.

Check for proper sealing of air-handling-unit components.

PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS

Adjust fans to deliver total indicated airflows within the maximum allowable fan speed listed by

fan manufacturer.

1. Measure total airflow.

a. Set outside-air, return-air, and relief-air dampers for proper position that simulates
minimum outdoor-air conditions.

b. Where duct conditions allow, measure airflow by main Pitot-tube traverse. If
necessary, perform multiple Pitot-tube traverses close to the fan and prior to any
outlets, to obtain total airflow.

C. Where duct conditions are unsuitable for Pitot-tube traverse measurements, a coil
traverse may be acceptable.

Measure fan static pressures as follows:

a. Measure static pressure directly at the fan outlet or through the flexible connection.

b. Measure static pressure directly at the fan inlet or through the flexible connection.

C. Measure static pressure across each component that makes up the air-handling
system.

d. Report artificial loading of filters at the time static pressures are measured.

Review Contractor-prepared shop drawings and Record drawings to determine variations
in design static pressures versus actual static pressures. Calculate actual system-effect
factors. Recommend adjustments to accommodate actual conditions.

Obtain approval from Architect for adjustment of fan speed higher or lower than
indicated speed. Comply with requirements in HVAC Sections for air-handling units for
adjustment of fans, belts, and pulley sizes to achieve indicated air-handling-unit
performance.

Do not make fan-speed adjustments that result in motor overload. Consult equipment
manufacturers about fan-speed safety factors. Modulate dampers and measure fan-motor
amperage to ensure that no overload occurs. Measure amperage in full-cooling, full-
heating, economizer, and any other operating mode to determine the maximum required
brake horsepower.
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B.  Adjust volume dampers for main duct, submain ducts, and major branch ducts to indicated
airflows.

1. Measure airflow of submain and branch ducts.
2. Adjust submain and branch duct volume dampers for specified airflow.
3. Re-measure each submain and branch duct after all have been adjusted.

C.  Adjust air inlets and outlets for each space to indicated airflows.

Set airflow patterns of adjustable outlets for proper distribution without drafts.
Measure inlets and outlets airflow.

Adjust each inlet and outlet for specified airflow.

Re-measure each inlet and outlet after they have been adjusted.

Eall e

D.  Verify final system conditions.

1. Re-measure and confirm that minimum outdoor, return, and relief airflows are within
design. Readjust to design if necessary.

Re-measure and confirm that total airflow is within design.

Re-measure all final fan operating data, speed, volts, amps, and static profile.

Mark all final settings.

Test system in economizer mode. Verify proper operation and adjust if necessary.
Measure and record all operating data.

Record final fan-performance data.

Noogkrwn

3.7 GENERAL PROCEDURES FOR HYDRONIC SYSTEMS

A.  Prepare test reports for pumps, coils, and other equipment. Obtain approved submittals and
manufacturer-recommended testing procedures. Crosscheck the summation of required coil and
equipment flow rates with pump design flow rate.

B.  Prepare schematic diagrams of systems' Record drawings piping layouts.

C. In addition to requirements in "Preparation™ Article, prepare hydronic systems for testing and
balancing as follows:

Check expansion tank for proper setting.

Check highest vent for adequate pressure.

Check flow-control valves for proper position.

Locate start-stop and disconnect switches, electrical interlocks, and motor controllers.
Verify that motor controllers are equipped with properly sized thermal protection.
Check that air has been purged from the system.

oL E

D.  Measure and record upstream and downstream pressure of each piece of equipment.
E. Measure and record upstream and downstream pressure of pressure-reducing valves.

F. Check settings and operation of automatic temperature-control valves, self-contained control
valves, and pressure-reducing valves. Record final settings.
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3.8

1. Check settings and operation of each safety valve. Record settings.

PROCEDURES FOR CONSTANT-FLOW HYDRONIC SYSTEMS
Adjust pumps to deliver total design flow.
1. Measure total water flow.

a. Position valves for full flow through coils.

b. Measure flow by main flow meter, if installed.

C. If main flow meter is not installed, determine flow by pump TDH or known
equipment pressure drop.

2. Measure pump TDH as follows:

a. Measure discharge pressure directly at the pump outlet flange or in discharge pipe
prior to any valves.

b. Measure inlet pressure directly at the pump inlet flange or in suction pipe prior to
any valves or strainers.

C. Convert pressure to head and correct for differences in gauge heights.

d. Verify pump impeller size by measuring the TDH with the discharge valve closed.
Note the point on manufacturer's pump curve at zero flow, and verify that the
pump has the intended impeller size.

e. With valves open, read pump TDH. Adjust pump discharge valve until design
water flow is achieved. If excessive throttling is required to achieve desired flow,
recommend pump impellers be trimmed to reduce excess throttling.

3. Monitor motor performance during procedures, and do not operate motor in an
overloaded condition.

Adjust flow-measuring devices installed in mains and branches to design water flows.

1. Measure flow in main and branch pipes.
2. Adjust main and branch balance valves for design flow.
3. Re-measure each main and branch after all have been adjusted.

Adjust flow-measuring devices installed at terminals for each space to design water flows.

Measure flow at terminals.

Adjust each terminal to design flow.

Re-measure each terminal after it is adjusted.

Position control valves to bypass the coil, and adjust the bypass valve to maintain design
flow.

5. Perform temperature tests after flows have been balanced.

el N

For systems with pressure-independent valves at terminals:

1. Measure differential pressure and verify that it is within manufacturer's specified range.
2. Perform temperature tests after flows have been verified.
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3.9

For systems without pressure-independent valves or flow-measuring devices at terminals:

1. Measure and balance coils by either coil pressure drop or temperature method.
2. If balanced by coil pressure drop, perform temperature tests after flows have been
verified.

Verify final system conditions as follows:

1. Re-measure and confirm that total water flow is within design.
2. Re-measure final pumps' operating data, TDH, volts, amps, and static profile.
3. Mark final settings.

Verify that memory stops have been set.

PROCEDURES FOR VARIABLE-FLOW HYDRONIC SYSTEMS

Balance systems with automatic two- and three-way control valves by setting systems at
maximum flow through heat-exchange terminals, and proceed as specified above for hydronic
systems.

Adjust the variable-flow hydronic system as follows:

1. Verify that the pressure-differential sensor(s) is located as indicated.
2. Determine whether there is diversity in the system.

For systems with no flow diversity:
1. Adjust pumps to deliver total design flow.
a. Measure total water flow.

1) Position valves for full flow through coils.

2) Measure flow by main flow meter, if installed.

3) If main flow meter is not installed, determine flow by pump TDH or known
equipment pressure drop.

b. Measure pump TDH as follows:

1) Measure discharge pressure directly at the pump outlet flange or in
discharge pipe prior to any valves.

2) Measure inlet pressure directly at the pump inlet flange or in suction pipe
prior to any valves or strainers.

3) Convert pressure to head and correct for differences in gauge heights.

4)  Verify pump impeller size by measuring the TDH with the discharge valve
closed. Note the point on manufacturer's pump curve at zero flow, and
verify that the pump has the intended impeller size.

5)  With valves open, read pump TDH. Adjust pump discharge valve or speed
until design water flow is achieved. If excessive throttling is required to
achieve desired flow, recommend pump impellers be trimmed to reduce
excess throttling.
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C. Monitor motor performance during procedures, and do not operate motor in an
overloaded condition.

Adjust flow-measuring devices installed in mains and branches to design water flows.

a. Measure flow in main and branch pipes.
b. Adjust main and branch balance valves for design flow.
C. Re-measure each main and branch after all have been adjusted.

Adjust flow-measuring devices installed at terminals for each space to design water

a. Measure flow at terminals.

b. Adjust each terminal to design flow.

c Re-measure each terminal after it is adjusted.

d Position control valves to bypass the coil, and adjust the bypass valve to maintain
design flow.

e. Perform temperature tests after flows have been balanced.

For systems with pressure-independent valves at terminals:

a. Measure differential pressure and verify that it is within manufacturer's specified
range.
b. Perform temperature tests after flows have been verified.

For systems without pressure-independent valves or flow-measuring devices at terminals:

a. Measure and balance coils by either coil pressure drop or temperature method.
b. If balanced by coil pressure drop, perform temperature tests after flows have been
verified.

Prior to verifying final system conditions, determine the system pressure-differential set
point(s).

If the pump discharge valve was used to set total system flow with variable-frequency
controller at 60 Hz, at completion, open discharge valve 100 percent, and allow variable-
frequency controller to control system differential-pressure set point. Record pump data
under both conditions.

Mark final settings and verify that all memory stops have been set.

Verify final system conditions as follows:

a. Re-measure and confirm that total flow is within design.

b. Re-measure final pumps' operating data, TDH, volts, amps, speed, and static
profile.

C. Mark final settings.

D.  For systems with flow diversity:

Determine diversity factor.

Simulate system diversity by closing required number of control valves, as approved by
Architect.

Adjust pumps to deliver total design flow.
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a. Measure total water flow.

1) Position valves for full flow through coils.

2) Measure flow by main flow meter, if installed.

3) If main flow meter is not installed, determine flow by pump TDH or known
equipment pressure drop.

b. Measure pump TDH as follows:

1) Measure discharge pressure directly at the pump outlet flange or in
discharge pipe prior to any valves.

2) Measure inlet pressure directly at the pump inlet flange or in suction pipe
prior to any valves or strainers.

3) Convert pressure to head and correct for differences in gauge heights.

4)  Verify pump impeller size by measuring the TDH with the discharge valve
closed. Note the point on manufacturer's pump curve at zero flow, and
verify that the pump has the intended impeller size.

5)  With valves open, read pump TDH. Adjust pump discharge valve or speed
until design water flow is achieved. If excessive throttling is required to
achieve desired flow, recommend pump impellers be trimmed to reduce
excess throttling.

C. Monitor motor performance during procedures, and do not operate motor in an
overloaded condition.

4. Adjust flow-measuring devices installed in mains and branches to design water flows.
a. Measure flow in main and branch pipes.
b. Adjust main and branch balance valves for design flow.

C. Re-measure each main and branch after all have been adjusted.

5. Adjust flow-measuring devices installed at terminals for each space to design water

flows.

a. Measure flow at terminals.

b. Adjust each terminal to design flow.

C. Re-measure each terminal after it is adjusted.

d. Position control valves to bypass the coil, and adjust the bypass valve to maintain

design flow.
e. Perform temperature tests after flows have been balanced.

6. For systems with pressure-independent valves at terminals:
a. Measure differential pressure, and verify that it is within manufacturer's specified
range.
b. Perform temperature tests after flows have been verified.

7. For systems without pressure-independent valves or flow-measuring devices at terminals:

a. Measure and balance coils by either coil pressure drop or temperature method.
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10.

11.
12.

b. If balanced by coil pressure drop, perform temperature tests after flows have been
verified.

Open control valves that were shut. Close a sufficient number of control valves that were
previously open to maintain diversity, and balance terminals that were just opened.

Prior to verifying final system conditions, determine system pressure-differential set
point(s).

If the pump discharge valve was used to set total system flow with variable-frequency
controller at 60 Hz, at completion, open discharge valve 100 percent, and allow variable-
frequency controller to control system differential-pressure set point. Record pump data
under both conditions.

Mark final settings and verify that memory stops have been set.

Verify final system conditions as follows:

a. Re-measure and confirm that total water flow is within design.

b. Re-measure final pumps' operating data, TDH, volts, amps, speed, and static
profile.

C. Mark final settings.

3.10 PROCEDURES FOR MOTORS

A.  Motors 1/2 HP and Larger: Test at final balanced conditions and record the following data:

NG~ WONE

Manufacturer's name, model number, and serial number.
Motor horsepower rating.

Motor rpm.

Phase and hertz.

Nameplate and measured voltage, each phase.
Nameplate and measured amperage, each phase.

Starter size and thermal-protection-element rating.
Service factor and frame size.

B.  Motors Driven by Variable-Frequency Controllers: Test manual bypass of controller to prove
proper operation.

3.11 PROCEDURES FOR COOLING TOWERS

A.  Closed-Circuit Cooling Towers: Balance total condenser-water flows to towers and cells.
Measure and record the following data:

LCoOoNOR~WNE

Condenser-water flow to each cell of the cooling tower.

Pressure drop through each cell.

Entering- and leaving-water temperatures.

Wet- and dry-bulb temperatures of entering air.

Wet- and dry-bulb temperatures of leaving air.

Barometric pressure, wind speed, and wind direction.
Condenser-water flow rate recirculating through the cooling tower.
Cooling-tower spray pump discharge pressure.

Condenser-water flow through bypass.
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3.12

3.13

10.
11.
12.
13.
14.

Makeup-water flow rate.

Makeup water temperature.

Fan, motor, and motor controller operating data.
Cooling-tower spray pump and motor operating data.
Heater operating data.

PROCEDURES FOR BOILERS

Hydronic Boilers:

ok wnE
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Measure and record entering- and leaving-water temperatures.

Measure and record water flow.

Measure and record pressure drop.

Record relief valve(s) pressure setting.

Capacity: Calculate in Btu/h of heating output.

Fuel Consumption: If boiler fuel supply is equipped with flow meter, measure and record
consumption.

Efficiency: Calculate operating efficiency for comparison to submitted equipment.

Fan, motor, and motor controller operating data.

PROCEDURES FOR HEAT-TRANSFER COILS

Measure, adjust, and record the following data for each hydronic coil:

NoogkrwnE

Entering- and leaving-water temperature.

Water flow rate.

Water pressure drop.

Dry-bulb temperature of entering and leaving air.

Wet-bulb temperature of entering and leaving air for cooling coils.
Airflow.

Air pressure drop.

Measure, adjust, and record the following data for each electric heating coil:

Noook~wdE

Nameplate data.

Airflow.

Entering- and leaving-air temperature at full load.

Air pressure drop.

Voltage and amperage input of each phase at full load.
Calculated kilowatt at full load.

Fuse or circuit-breaker rating for overload protection.

Measure, adjust, and record the following data for each steam coil:

1.
2.
3.

Dry-bulb temperature of entering and leaving air.
Airflow.
Inlet steam pressure.

Measure, adjust, and record the following data for each refrigerant coil:
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Dry-bulb temperature of entering and leaving air.
Wet-bulb temperature of entering and leaving air.

Airflow.

Air pressure drop.

Entering and leaving refrigerant pressure and temperatures.

agrwdE

3.14 PIPE LEAKAGE TESTS
A.  Witness the pipe pressure testing performed by Installer.
B.  Verify that proper test methods are used and that leakage rates are within specified limits.

C.  Report deficiencies observed.

3.15 HVAC CONTROLS VERIFICATION
A. Inconjunction with system balancing, perform the following:

Verify HVAC control system is operating within the design limitations.

Confirm that the sequences of operation are in compliance with Contract Documents.
Verify that controllers are calibrated and function as intended.

Verify that controller set points are as indicated.

Verify the operation of lockout or interlock systems.

Verify the operation of valve and damper actuators.

Verify that controlled devices are properly installed and connected to correct controller.
Verify that controlled devices travel freely and are in position indicated by controller:
open, closed, or modulating.

Verify location and installation of sensors to ensure that they sense only intended
temperature, humidity, or pressure.

NGO E
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B.  Reporting: Include a summary of verifications performed, remaining deficiencies, and
variations from indicated conditions.

3.16 PROCEDURES FOR TESTING, ADJUSTING, AND BALANCING EXISTING SYSTEMS
A.  Perform a preconstruction inspection of existing equipment that is to remain and be reused.

1. Measure and record the operating speed, airflow, and static pressure of each fan and
equipment with fan(s).

2. Measure and record flows, temperatures, and pressures of each piece of equipment in
each hydronic system. Compare the values to design or nameplate information, where
information is available.

3. Measure motor voltage and amperage. Compare the values to motor nameplate

information.

Check the refrigerant charge.

Check the condition of filters.

Check the condition of coils.

Check the operation of the drain pan and condensate-drain trap.

No ok~
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3.17

3.18

8. Check bearings and other lubricated parts for proper lubrication.
9. Report on the operating condition of the equipment and the results of the measurements
taken. Report deficiencies.

TAB After Construction: Before performing testing and balancing of renovated existing
systems, inspect existing equipment that is to remain and be reused to verify that existing
equipment has been cleaned and refurbished in accordance with renovation scope indicated by
Contract Documents. Verify the following:

New filters are installed.

Coils are clean and fins combed.

Drain pans are clean.

Fans are clean.

Bearings and other parts are properly lubricated.

Deficiencies noted in the preconstruction report are corrected.

ok wnE

Perform testing and balancing of existing systems to the extent that existing systems are
affected by the renovation work.

1. Compare the indicated airflow of the renovated work to the measured fan airflows, and
determine the new fan speed and the face velocity of filters and coils.

2. Verify that the indicated airflows of the renovated work result in filter and coil face
velocities and fan speeds that are within the acceptable limits defined by equipment
manufacturer.

3. If calculations increase or decrease the airflow rates and water flow rates by more than 5
percent, make equipment adjustments to achieve the calculated rates. If increase or
decrease is 5 percent or less, equipment adjustments are not required.

4. Balance each air outlet.

TOLERANCES
Set HVAC system's airflow rates and water flow rates within the following tolerances:

1. Supply, Return, and Exhaust Fans and Equipment with Fans: Plus or minus 10 percent. If
design value is less than 100 cfm, within 10 cfm.

2. Air Outlets and Inlets: Plus or minus 10 percent. If design value is less than 100 cfm,
within 10 cfm.

3. Condenser-Water Flow Rate: Plus or minus 5 percent.

Maintaining pressure relationships as designed shall have priority over the tolerances specified
above.

PROGRESS REPORTING

Initial Construction-Phase Report: Based on examination of the Contract Documents as
specified in "Examination" Article, prepare a report on the adequacy of design for system-
balancing devices. Recommend changes and additions to system-balancing devices, to facilitate
proper performance measuring and balancing. Recommend changes and additions to HVAC
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systems and general construction to allow access for performance-measuring and -balancing
devices.

3.19 FINAL REPORT

A.  General: Prepare a certified written report; tabulate and divide the report into separate sections
for tested systems and balanced systems.

1.

2.
3.

Include a certification sheet at the front of the report’s binder, signed and sealed by the
certified testing and balancing engineer.

Include a list of instruments used for procedures, along with proof of calibration.

Certify validity and accuracy of field data.

B.  Final Report Contents: In addition to certified field-report data, include the following:

agkrwdE

Pump curves.

Fan curves.

Manufacturers' test data.

Field test reports prepared by system and equipment installers.

Other information relative to equipment performance; do not include Shop Drawings and
Product Data.

C.  General Report Data: In addition to form titles and entries, include the following data:

Boo~NoRr~OOE

12.
13.
14.
15.

Title page.

Name and address of the TAB specialist.

Project name.

Project location.

Architect's name and address.

Engineer's name and address.

Contractor's name and address.

Report date.

Signature of TAB supervisor who certifies the report.
Table of Contents with the total number of pages defined for each section of the report.
Number each page in the report.

Summary of contents, including the following:

a. Indicated versus final performance.

b. Notable characteristics of systems.

C. Description of system operation sequence if it varies from the Contract
Documents.

Nomenclature sheets for each item of equipment.

Data for terminal units, including manufacturer's name, type, size, and fittings.

Notes to explain why certain final data in the body of reports vary from indicated values.
Test conditions for fans performance forms, including the following:

a. Settings for outdoor-, return-, and exhaust-air dampers.
b. Conditions of filters.
C. Cooling coil, wet- and dry-bulb conditions.
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Heating coil, dry-bulb conditions.

Face and bypass damper settings at coils.

Fan drive settings, including settings and percentage of maximum pitch diameter.
Variable-frequency controller settings for variable-air-volume systems.

Settings for pressure controller(s).

Other system operating conditions that affect performance.
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16.  Test conditions for pump performance forms, including the following:

a. Variable-frequency controller settings for variable-flow hydronic systems.
b. Settings for pressure controller(s).
C. Other system operating conditions that affect performance.

D.  System Diagrams: Include schematic layouts of air and hydronic distribution systems. Present
each system with single-line diagram and include the following:

Quantities of outdoor, supply, return, and exhaust airflows.
Water and steam flow rates.

Duct, outlet, and inlet sizes.

Pipe and valve sizes and locations.

Terminal units.

Balancing stations.

Position of balancing devices.

NoogkrwdE

E.  Air-Handling-Unit Test Reports: For air-handling units, include the following:
1. Unit Data:

Unit identification.

Location.

Make and type.

Model number and unit size.
Manufacturer's serial number.

Unit arrangement and class.
Discharge arrangement.

Sheave make, size in inches, and bore.
Center-to-center dimensions of sheave and amount of adjustments in inches.
Number, make, and size of belts.
Number, type, and size of filters.

AT T SQ e 00 oW

2. Motor Data:

Motor make, and frame type and size.

Horsepower and speed.

Volts, phase, and hertz.

Full-load amperage and service factor.

Sheave make, size in inches, and bore.

Center-to-center dimensions of sheave and amount of adjustments in inches.

D OO oW

3. Test Data (Indicated and Actual Values):
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a. Total airflow rate in cfm.

b. Total system static pressure in inches wg.

C. Fan speed.

d. Inlet and discharge static pressure in inches wg.

e. For each filter bank, filter static-pressure differential in inches wg.

f. Preheat-coil static-pressure differential in inches wg.

g. Cooling-coil static-pressure differential in inches wg.

h. Heating-coil static-pressure differential in inches wg.

I. List for each internal component with pressure-drop, static-pressure differential in
inches wg.

J. Outdoor airflow in cfm.

k. Return airflow in cfm.

l. Outdoor-air damper position.

m.  Return-air damper position.

n. Vortex damper position.

F. Apparatus-Coil Test Reports:
1. Coil Data:

System identification.
Location.

Coil type.

Number of rows.

Fin spacing in fins per inch o.c.
Make and model number.

Face area in sq. ft..

Tube size in NPS.

Tube and fin materials.
Circuiting arrangement.
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2. Test Data (Indicated and Actual Values):

Airflow rate in cfm.

Average face velocity in fpm.

Air pressure drop in inches wg.

Outdoor-air, wet- and dry-bulb temperatures in deg F.
Return-air, wet- and dry-bulb temperatures in deg F.
Entering-air, wet- and dry-bulb temperatures in deg F.
Leaving-air, wet- and dry-bulb temperatures in deg F.
Water flow rate in gpm.

Water pressure differential in feet of head or psig.
Entering-water temperature in deg F.

Leaving-water temperature in deg F.

Refrigerant expansion valve and refrigerant types.
Refrigerant suction pressure in psig.

Refrigerant suction temperature in deg F.
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G.  Fan Test Reports: For supply, return, and exhaust fans, include the following:

1. Fan Data:
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System identification.

Location.

Make and type.

Model number and size.

Manufacturer's serial number.

Arrangement and class.

Sheave make, size in inches, and bore.

Center-to-center dimensions of sheave and amount of adjustments in inches.

S@hooooe

2. Motor Data:

Motor make, and frame type and size.

Horsepower and speed.

Volts, phase, and hertz.

Full-load amperage and service factor.

Sheave make, size in inches, and bore.

Center-to-center dimensions of sheave and amount of adjustments in inches.
Number, make, and size of belts.
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3. Test Data (Indicated and Actual Values):

Total airflow rate in cfm.

Total system static pressure in inches wg.
Fan speed.

Discharge static pressure in inches wg.
Suction static pressure in inches wg.
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H. Round, Flat-Oval, and Rectangular Duct Traverse Reports: Include a diagram with a grid
representing the duct cross-section and record the following:

1. Report Data:

System fan and air-handling-unit number.
Location and zone.

Traverse air temperature in deg F.
Duct static pressure in inches wg.
Duct size in inches.

Duct area in sq. ft..

Indicated airflow rate in cfm.
Indicated velocity in fpm.

Actual airflow rate in cfm.

Actual average velocity in fpm.
Barometric pressure in psig.
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l. System-Coil Reports: For reheat coils and water coils of terminal units, include the following:
1. Unit Data:
a. System and air-handling-unit identification.

b. Location and zone.
C. Room or riser served.
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J.

K.

d.
e.

Coil make and size.
Flowmeter type.

Test Data (Indicated and Actual Values):
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Airflow rate in cfm.

Entering-water temperature in deg F.
Leaving-water temperature in deg F.
Water pressure drop in feet of head or psig.
Entering-air temperature in deg F.
Leaving-air temperature in deg F.

FEBRUARY 2024

Pump Test Reports: Calculate impeller size by plotting the shutoff head on pump curves, and
include the following:

1.

Unit Data:
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Unit identification.

Location.

Service.

Make and size.

Model number and serial number.

Water flow rate in gpm.

Water pressure differential in feet of head or psig.
Required net positive suction head in feet of head or psig.
Pump speed.

Impeller diameter in inches.

Motor make and frame size.

Motor horsepower and rpm.

Voltage at each connection.

Amperage for each phase.

Full-load amperage and service factor.

Seal type.

Test Data (Indicated and Actual Values):
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Static head in feet of head or psig.

Pump shutoff pressure in feet of head or psig.
Actual impeller size in inches.

Full-open flow rate in gpm.

Full-open pressure in feet of head or psig.
Final discharge pressure in feet of head or psig.
Final suction pressure in feet of head or psig.
Final total pressure in feet of head or psig.
Final water flow rate in gpm.

Voltage at each connection.

Amperage for each phase.

Instrument Calibration Reports:

1.

Report Data:
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Instrument type and make.
Serial number.
Application.

Dates of use.

Dates of calibration.
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END OF SECTION 230593
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SECTION 23 07 13 - DUCT INSULATION

PART 1 - GENERAL

11

A

1.2

1.3

14

1.5

SUMMARY
Section includes insulating the following duct services:

Indoor, concealed supply and outdoor air.

Indoor, exposed supply and outdoor air.

Indoor, concealed return located in unconditioned space.

Indoor, exposed return located in unconditioned space.

Indoor, concealed exhaust between isolation damper and penetration of building exterior.
Indoor, exposed exhaust between isolation damper and penetration of building exterior.
Outdoor, concealed supply and return.

Outdoor, exposed supply and return.

NG~ E

Related Requirements:

1. Section 230719 "HVAC Piping Insulation.”

ACTION SUBMITTALS

Product Data: For each type of product indicated. Include thermal conductivity, water-vapor
permeance thickness, and jackets (both factory- and field-applied if any).

INFORMATIONAL SUBMITTALS

Qualification Data: For qualified Installer.

Field quality-control reports.

DELIVERY, STORAGE, AND HANDLING

Packaging: Insulation material containers are to be marked with the manufacturer's name,
appropriate ASTM standard designation, type and grade, and maximum use temperature.
COORDINATION

Coordinate sizes and locations of supports, hangers, and insulation shields specified in
Section 230529 "Hangers and Supports for HVAC Piping and Equipment.”

Coordinate clearance requirements with duct Installer for duct insulation application. Before
preparing ductwork Shop Drawings, establish and maintain clearance requirements for
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C.

1.6

A

installation of insulation and field-applied jackets and finishes and for space required for
maintenance.

Coordinate installation and testing of heat tracing.

SCHEDULING

Schedule insulation application after pressure testing systems and, where required, after
installing and testing heat tracing. Insulation application may begin on segments that have
satisfactory test results.

PART 2 - PRODUCTS

2.1

A

2.2

A

D.

PERFORMANCE REQUIREMENTS

Surface-Burning Characteristics: For insulation and related materials, as determined by testing
identical products in accordance with ASTM E84, by a testing agency acceptable to authorities
having jurisdiction. Factory label insulation, jacket materials, adhesive, mastic, tapes, and
cement material containers with appropriate markings of applicable testing agency.

1. All Insulation Installed Indoors and Outdoors: Flame-spread index of 25 or less, and
smoke-developed index of 50 or less.

INSULATION MATERIALS

Comply with requirements in "Duct Insulation Schedule, General," "Indoor Duct and Plenum
Insulation Schedule,"” and "Aboveground, Outdoor Duct and Plenum Insulation Schedule"
articles for where insulating materials are to be applied.

Products do not contain asbestos, lead, mercury, or mercury compounds.

Products that come in contact with stainless steel have a leachable chloride content of less than
50 ppm when tested in accordance with ASTM C871.

Insulation materials for use on austenitic stainless steel are qualified as acceptable in accordance
with ASTM C795.

Foam insulation materials do not use CFC or HCFC blowing agents in the manufacturing
process.

Glass-Fiber Blanket: Glass fibers bonded with a thermosetting resin; suitable for maximum use
temperature up to 450 deg F in accordance with ASTM C411. Comply with ASTM C553,
Type Il, and ASTM C1290, Type Il with factory-applied FSK jacket. Factory-applied jacket
requirements are specified in "Factory-Applied Jackets" Article.
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2.3

A

24

2.5

2.6

2.7

ADHESIVES

Materials are compatible with insulation materials, jackets, and substrates and for bonding
insulation to itself and to surfaces to be insulated unless otherwise indicated.

Glass-Fiber and Mineral Wool Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.

ASJ Adhesive, and FSK Jacket Adhesive: Comply with MIL-A-3316C, Class 2, Grade A for
bonding insulation jacket lap seams and joints.

SEALANTS

FSK and Metal Jacket Flashing Sealants:

Materials are compatible with insulation materials, jackets, and substrates.

Fire- and water-resistant, flexible, elastomeric sealant.

Service Temperature Range: Minus 40 to plus 250 deg F.
Color: Aluminum.

PO E

FACTORY-APPLIED JACKETS

Insulation system schedules indicate factory-applied jackets on various applications. When
factory-applied jackets are indicated, comply with the following:

1. FSK Jacket: Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing;
complying with ASTM C1136, Type II.

TAPES

FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive;
complying with ASTM C1136.

Width: 3 inches.

Thickness: 6.5 mils.

Adhesion: 90 ounces force/inch in width.

Elongation: 2 percent.

Tensile Strength: 40 Ibf/inch in width.

FSK Tape Disks and Squares: Precut disks or squares of FSK tape.
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SECUREMENTS

Bands:

1. Stainless Steel: ASTM A240/A240M, Type 304 or Type 316; 0.015 inch thick, 1/2 inch
wide with wing seal or closed seal.

2. Aluminum: ASTM B209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020 inch
thick, 1/2 inch wide with wing seal or closed seal.

Insulation Pins and Hangers:
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1.

Capacitor-Discharge-Weld Pins: Copper- or zinc-coated steel pin, fully annealed for
capacitor-discharge welding, 0.135-inch-diameter shank, length to suit depth of insulation
indicated.

a.

Cupped-Head, Capacitor-Discharge-Weld Pins: Copper- or zinc-coated steel pin, fully
annealed for capacitor-discharge welding, 0.135-inch-diameter shank, length to suit depth
of insulation indicated with integral 1-1/2-inch galvanized carbon-steel washer.

Metal, Adhesively Attached, Perforated-Base Insulation Hangers: Baseplate welded to
projecting spindle that is capable of holding insulation, of thickness indicated, securely in
position indicated when self-locking washer is in place. Comply with the following
requirements:

a. Baseplate: Perforated, galvanized carbon-steel sheet, 0.030 inch thick by 2 inches
square.

b. Spindle: Aluminum or stainless steel, fully annealed, 0.106-inch-diameter shank,
length to suit depth of insulation indicated.

C. Adhesive: Recommended by hanger manufacturer. Product with demonstrated
capability to bond insulation hanger securely to substrates indicated without
damaging insulation, hangers, and substrates.

Nonmetal, Adhesively Attached, Perforated-Base Insulation Hangers: Baseplate fastened
to projecting spindle that is capable of holding insulation, of thickness indicated, securely
in position indicated when self-locking washer is in place. Comply with the following
requirements:

a. Baseplate: Perforated, nylon sheet, 0.030 inch thick by 1-1/2 inches in diameter.

b. Spindle: Nylon, 0.106-inch-diameter shank, length to suit depth of insulation
indicated, up to 2-1/2 inches.

C. Adhesive: Recommended by hanger manufacturer. Product with demonstrated
capability to bond insulation hanger securely to substrates indicated without
damaging insulation, hangers, and substrates.

Self-Sticking-Base Insulation Hangers: Baseplate welded to projecting spindle that is
capable of holding insulation, of thickness indicated, securely in position indicated when
self-locking washer is in place. Comply with the following requirements:

a. Baseplate: Galvanized carbon-steel sheet, 0.030 inch thick by 2 inches square.

b. Spindle: Aluminum or stainless steel, fully annealed, 0.106-inch-diameter shank,
length to suit depth of insulation indicated.

C. Adhesive-backed base with a peel-off protective cover.

Insulation-Retaining Washers: Self-locking washers formed from 0.016-inch-thick,
aluminum or stainless steel sheet, with beveled edge sized as required to hold insulation
securely in place but not less than 1-1/2 inches in diameter.

a. Protect ends with capped self-locking washers incorporating a spring steel insert to
ensure permanent retention of cap in exposed locations.

DUCT INSULATION 230713-4



ALLIGATOR RIVER NATIONAL WILDLIFE REFUGE FEBRUARY 2024
VISITORS CENTER HVAC REPLACEMENT

C.

D.

7. Nonmetal Insulation-Retaining Washers: Self-locking washers formed from 0.016-inch-
thick nylon sheet, with beveled edge sized as required to hold insulation securely in place
but not less than 1-1/2 inches in diameter.

Staples: Outward-clinching insulation staples, nominal 3/4-inch-wide, stainless steel or Monel.

Wire: 0.062-inch soft-annealed, stainless steel.

PART 3 - EXECUTION

3.1

A

B.

3.2

A

3.3

A

G.

EXAMINATION

Examine substrates and conditions for compliance with requirements for installation tolerances
and other conditions affecting performance of insulation application.

1. Verify that systems to be insulated have been tested and are free of defects.
2. Verify that surfaces to be insulated are clean and dry.

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

Surface Preparation: Clean and dry surfaces to receive insulation. Remove materials that will
adversely affect insulation application.

GENERAL INSTALLATION REQUIREMENTS

Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces;
free of voids throughout the length of ducts and fittings.

Install insulation materials, vapor barriers or retarders, jackets, and thicknesses required for
each item of duct system as specified in insulation system schedules.

Install accessories compatible with insulation materials and suitable for the service. Install
accessories that do not corrode, compress, or otherwise damage insulation or jacket.

Install insulation with longitudinal seams at top and bottom of horizontal runs.
Install multiple layers of insulation with longitudinal and end seams staggered.
Keep insulation materials dry during application and finishing. Replace insulation materials that
get wet during storage or in the installation process before being properly covered and sealed in

accordance with Contract Documents.

Install insulation with tight longitudinal seams and end joints. Bond seams and joints with
adhesive recommended by insulation material manufacturer.

Install insulation with least number of joints practical.
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3.4

Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers,
supports, anchors, and other projections with vapor-barrier mastic.

1. Install insulation continuously through hangers and around anchor attachments.

2. For insulation application where vapor barriers are indicated, extend insulation on anchor
legs from point of attachment to supported item to point of attachment to structure. Taper
and seal ends at attachment to structure with vapor-barrier mastic.

3. Install insert materials and install insulation to tightly join the insert. Seal insulation to
insulation inserts with adhesive or sealing compound recommended by insulation
material manufacturer.

Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet
and dry film thicknesses.

Install insulation with factory-applied jackets as follows:

1. Draw jacket tight and smooth, but not to the extent of creating wrinkles or areas of
compression in the insulation.

2. Cover circumferential joints with 3-inch-wide strips of same material as insulation jacket.
Secure strips with adhesive and outward clinching staples along both edges of strip,
spaced 4 inches o.c.

3. Overlap jacket longitudinal seams at least 1-1/2 inches. Clean and dry surface to receive
self-sealing lap. Staple laps with outward clinching staples along edge at 2 inches o.c.

a. For below ambient services, apply vapor-barrier mastic over staples.

4. Cover joints and seams with tape, according to insulation material manufacturer's written
instructions, to maintain vapor seal.

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at
ends adjacent to duct flanges and fittings.

Cut insulation in a manner to avoid compressing insulation.

Finish installation with systems at operating conditions. Repair joint separations and cracking
due to thermal movement.

Repair damaged insulation facings by applying same facing material over damaged areas.
Extend patches at least 4 inches beyond damaged areas. Adhere, staple, and seal patches similar
to butt joints.

PENETRATIONS

Insulation Installation at Roof Penetrations: Install insulation continuously through roof
penetrations.

1. Seal penetrations with flashing sealant.

2. For applications requiring only indoor insulation, terminate insulation above roof surface
and seal with joint sealant. For applications requiring indoor and outdoor insulation,
install insulation for outdoor applications tightly joined to indoor insulation ends. Seal
joint with joint sealant.
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3.5

3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches below top of
roof flashing.
4. Seal jacket to roof flashing with flashing sealant.

Insulation Installation at Aboveground Exterior Wall Penetrations: Install insulation
continuously through wall penetrations.

1. Seal penetrations with flashing sealant.

2. For applications requiring only indoor insulation, terminate insulation inside wall surface
and seal with joint sealant. For applications requiring indoor and outdoor insulation,
install insulation for outdoor applications tightly joined to indoor insulation ends. Seal
joint with joint sealant.

3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at
least 2 inches.

4. Seal jacket to wall flashing with flashing sealant.

Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):
Install insulation continuously through walls and partitions.

Insulation Installation at Fire-Rated Wall and Partition Penetrations: Terminate insulation at fire
damper sleeves for fire-rated wall and partition penetrations. Externally insulate damper sleeves
to match adjacent insulation and overlap duct insulation at least 2 inches.

1. Comply with requirements in Section 078413 "Penetration Firestopping."”
Insulation Installation at Floor Penetrations:

1. Duct: For penetrations through fire-rated assemblies, terminate insulation at fire damper
sleeves and externally insulate damper sleeve beyond floor to match adjacent duct
insulation. Overlap damper sleeve and duct insulation at least 2 inches.

2. Seal penetrations through fire-rated assemblies. Comply with requirements in
Section 078413 "Penetration Firestopping."

INSTALLATION OF GLASS-FIBER AND MINERAL-WOOL INSULATION
Blanket Insulation Installation on Ducts and Plenums: Secure with adhesive and insulation pins.
Comply with manufacturer's written installation instructions.

1. Apply adhesives according to manufacturer's recommended coverage rates per unit area,
for 50 percent coverage of duct and plenum surfaces.

2. Apply adhesive to entire circumference of ducts and to all surfaces of fittings and
transitions.

3. Install either capacitor-discharge-weld pins and speed washers or cupped-head, capacitor-
discharge-weld pins on sides and bottom of horizontal ducts and sides of vertical ducts as
follows:

a. On duct sides with dimensions 18 inches and smaller, place pins along longitudinal
centerline of duct. Space 3 inches maximum from insulation end joints, and 16
inches o.c.
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3.6

b. On duct sides with dimensions larger than 18 inches, place pins 16 inches o.c. each
way, and 3 inches maximum from insulation joints. Install additional pins to hold
insulation tightly against surface at cross bracing.

Pins may be omitted from top surface of horizontal, rectangular ducts and plenums.
Do not overcompress insulation during installation.

Impale insulation over pins and attach speed washers.

Cut excess portion of pins extending beyond speed washers or bend parallel with
insulation surface. Cover exposed pins and washers with tape matching insulation
facing.

o a0

For ducts and plenums with surface temperatures below ambient, install a continuous
unbroken vapor barrier. Create a facing lap for longitudinal seams and end joints with
insulation by removing 2 inches from one edge and one end of insulation segment.
Secure laps to adjacent insulation section with 1/2-inch outward-clinching staples, 1 inch
o.c. Install vapor barrier consisting of factory- or field-applied jacket, adhesive, vapor-
barrier mastic, and sealant at joints, seams, and protrusions.

a. Repair punctures, tears, and penetrations with tape or mastic to maintain vapor-
barrier seal.

b. Install vapor stops for ductwork and plenums operating below 50 deg F at 18-foot
intervals. Vapor stops consist of vapor-barrier mastic applied in a Z-shaped pattern
over insulation face, along butt end of insulation, and over the surface. Cover
insulation face and surface to be insulated a width equal to two times the insulation
thickness, but not less than 3 inches.

Overlap unfaced blankets a minimum of 2 inches on longitudinal seams and end joints.
At end joints, secure with steel bands spaced a maximum of 18 inches o.c.

Install insulation on rectangular duct elbows and transitions with a full insulation section
for each surface. Install insulation on round and flat-oval duct elbows with individually
mitered gores cut to fit the elbow.

Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with
6-inch-wide strips of same material used to insulate duct. Secure on alternating sides of
stiffener, hanger, and flange with pins spaced 6 inches o.c.

DUCT INSULATION SCHEDULE, GENERAL

Plenums and Ducts Requiring Insulation:

LN~ LNE

Indoor, concealed supply and outdoor air.

Indoor, exposed supply and outdoor air.

Indoor, concealed return located in unconditioned space.

Indoor, exposed return located in unconditioned space.

Indoor, concealed exhaust between isolation damper and penetration of building exterior.
Indoor, exposed exhaust between isolation damper and penetration of building exterior.
Outdoor, concealed supply and return.

Outdoor, exposed supply and return.

Items Not Insulated:

1.

Fibrous-glass ducts.
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3.7

FEBRUARY 2024

2. Metal ducts with duct liner of sufficient thickness to comply with energy code and

ASHRAE/IESNA 90.1.

Factory-insulated flexible ducts.
Factory-insulated plenums and casings.
Flexible connectors.

Vibration-control devices.
Factory-insulated access panels and doors.

No ok w

INDOOR DUCT AND PLENUM INSULATION SCHEDULE

Concealed, round and flat-oval, supply-air duct insulation is the following:

1. Glass-Fiber Blanket: 2 inches thick and 0.75 Ib/cu. ft. nominal density.
Concealed, round and flat-oval, return-air duct insulation is the following:

1. Glass-Fiber Blanket: 2 inches thick and 0.75 Ib/cu. ft. nominal density.
Concealed, round and flat-oval, outdoor-air duct insulation is the following:
1. Glass-Fiber Blanket: 2 inches thick and 0.75 Ib/cu. ft. nominal density.
Concealed, rectangular, supply-air duct insulation is the following:

1. Glass-Fiber Blanket: 2 inches thick and 0.75 Ib/cu. ft. nominal density.
Concealed, rectangular, return-air duct insulation is the following:

1. Glass-Fiber Blanket: 2 inches thick and 0.75 Ib/cu. ft. nominal density.
Concealed, rectangular, outdoor-air duct insulation is the following:

1. Glass-Fiber Blanket: 2 inches thick and 0.75 Ib/cu. ft. nominal density.

Concealed, rectangular, exhaust-air duct insulation between isolation damper and penetration of

building exterior is the following:

1. Glass-Fiber Blanket: 2 inches thick and 0.75 Ib/cu. ft. nominal density.
Concealed, outdoor-air plenum insulation is the following:

1. Glass-Fiber Blanket: 2 inches thick and 0.75 Ib/cu. ft. nominal density.
Concealed, exhaust-air plenum insulation is the following:

1. Glass-Fiber Blanket: 2 inches thick and 0.75 Ib/cu. ft. nominal density.
Exposed, round and flat-oval, supply-air duct insulation is the following:

1. Glass-Fiber Blanket: 2 inches thick and 0.75 Ib/cu. ft. nominal density.

DUCT INSULATION

230713-9



ALLIGATOR RIVER NATIONAL WILDLIFE REFUGE
VISITORS CENTER HVAC REPLACEMENT

K.

Exposed, round and flat-oval, return-air duct insulation is the following:

FEBRUARY 2024

1. Glass-Fiber Blanket: 2 inches thick and 0.75 Ib/cu. ft. nominal density.

Exposed, round and flat-oval, outdoor-air duct insulation is the following:

1. Glass-Fiber Blanket: 2 inches thick and 0.75 Ib/cu. ft. nominal density.

Exposed, round and flat-oval, exhaust-air duct insulation is the following:

1. Glass-Fiber Blanket: 2 inches thick and 0.75 Ib/cu. ft. nominal density.

Exposed, rectangular, supply-air duct insulation is the following:

1. Glass-Fiber Blanket: 2 inches thick and 0.75 Ib/cu. ft. nominal density.

Exposed, rectangular, return-air duct insulation is the following:

1. Glass-Fiber Blanket: 2 inches thick and 0.75 Ib/cu. ft. nominal density.

Exposed, rectangular, outdoor-air duct insulation is the following:

1. Glass-Fiber Blanket: 2 inches thick and 0.75 Ib/cu. ft. nominal density.

Exposed, rectangular, exhaust-air duct insulation is the following:

1. Glass-Fiber Blanket: 2 inches thick and 0.75 Ib/cu. ft. nominal density.

Exposed, outdoor-air plenum insulation is the following:

1. Glass-Fiber Blanket: 2 inches thick and 0.75 Ib/cu. ft. nominal density.

Exposed, exhaust-air plenum insulation is the following:

1. Glass-Fiber Blanket: 2 inches thick and 0.75 Ib/cu. ft. nominal density.

END OF SECTION 230713
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SECTION 23 07 19 - HVAC PIPING INSULATION

PART 1 - GENERAL

1.1 SUMMARY
A.  Section includes insulation for HVAC piping systems.
B.  Related Requirements:

1. Section 230713 "Duct Insulation" for duct insulation.

1.2 ACTION SUBMITTALS
A.  Product Data: For each type of product. Include thermal conductivity, water-vapor permeance
thickness, and jackets (both factory and field applied, if any).
1.3 INFORMATIONAL SUBMITTALS
A.  Qualification Data: For qualified Installer.

B.  Field quality-control reports.

1.4 DELIVERY, STORAGE, AND HANDLING
A.  Packaging: Insulation system materials are to be delivered to the Project site in unopened
containers. The packaging is to include name of manufacturer, fabricator, type, description, and
size, as well as ASTM standard designation, and maximum use temperature.

15 COORDINATION

A. Coordinate sizes and locations of supports, hangers, and insulation shields specified in
Section 230529 "Hangers and Supports for HVAC Piping and Equipment.”

B.  Coordinate clearance requirements with piping Installer for piping insulation application.
Before preparing piping Shop Drawings, establish and maintain clearance requirements for
installation of insulation and field-applied jackets and finishes and for space required for
maintenance.

C.  Coordinate installation and testing of heat tracing.
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1.6

A

SCHEDULING

Schedule insulation application after pressure testing systems and, where required, after
installing and testing heat tracing. Insulation application may begin on segments that have
satisfactory test results.

PART 2 - PRODUCTS

2.1

A

2.2

A

D.

2.3

A

B.

PERFORMANCE REQUIREMENTS

Surface-Burning Characteristics: For insulation and related materials, as determined by testing

identical products in accordance with ASTM E84 by a testing agency acceptable to authority

having jurisdiction. Factory label insulation, jacket materials, adhesive, mastic, tapes, and

cement material containers with appropriate markings of applicable testing agency.

1. All Insulation Installed Indoors and Outdoors: Flame-spread index of 25 or less, and
smoke-developed index of 50 or less.

INSULATION MATERIALS

Comply with requirements in "Piping Insulation Schedule, General," "Indoor Piping Insulation

Schedule," "Outdoor, Aboveground Piping Insulation Schedule," and "Outdoor, Underground

Piping Insulation Schedule" articles for where insulating materials are applied.

Products do not contain asbestos, lead, mercury, or mercury compounds.

Products that come into contact with stainless steel have a leachable chloride content of less
than 50 ppm when tested in accordance with ASTM C871.

Insulation materials for use on austenitic stainless steel are qualified as acceptable in accordance
with ASTM C795.

Foam insulation materials do not use CFC or HCFC blowing agents in the manufacturing
process.

Flexible Elastomeric: Closed-cell, or expanded-rubber materials; suitable for maximum use
temperature between minus 70 deg F and 220 deg F. Comply with ASTM C534/C534M,
Type I, for tubular materials, Type Il for sheet materials.

ADHESIVES

Materials are compatible with insulation materials, jackets, and substrates and for bonding
insulation to itself and to surfaces to be insulated unless otherwise indicated.

Flexible Elastomeric and Polyolefin Adhesive: Solvent-based adhesive.

1. Flame-spread index is 25 or less and smoke-developed index is 50 or less as tested in
accordance with ASTM E84.
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2.4

25

2.6

2. Wet Flash Point: Below 0 deg F.
3. Service Temperature Range: 40 to 200 deg F.
4. Color: Black.

MASTICS AND COATINGS

Materials are compatible with insulation materials, jackets, and substrates.

Vapor-Retarder Mastic, Water Based: Suitable for indoor use on below-ambient services.

1. Water-Vapor Permeance: Comply with ASTM E96/E96M or ASTM F1249.

2. Service Temperature Range: 0 to plus 180 deg F.

3. Comply with MIL-PRF-19565C, Type Il, for permeance requirements, with supplier
listing on DOD QPD - Qualified Products Database.

4. Color: White.

Breather Mastic: Water based; suitable for indoor and outdoor use on above-ambient services.

1. Water-Vapor Permeance: ASTM E96/E96M, greater than 1.0 perm at manufacturer's
recommended dry film thickness.

2. Service Temperature Range: 0 to plus 180 deg F.

3. Color: White.

LAGGING ADHESIVES

Adhesives comply with MIL-A-3316C, Class I, Grade A, and are compatible with insulation
materials, jackets, and substrates.

1. Fire-resistant, water-based lagging adhesive and coating for use indoors to adhere fire-
resistant lagging cloths over pipe insulation.

2. Service Temperature Range: 0 to plus 180 deg F.

3. Color: White.

SEALANTS

Materials are as recommended by the insulation manufacturer and are compatible with
insulation materials, jackets, and substrates.

Joint Sealants:
1. Permanently flexible, elastomeric sealant.

a. Service Temperature Range: Minus 150 to plus 250 deg F.
b. Color: White or gray.

FSK and Metal Jacket Flashing Sealants:

1. Fire- and water-resistant, flexible, elastomeric sealant.
2. Service Temperature Range: Minus 40 to plus 250 deg F.
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2.7

2.8

A

B.

A

B.

C.

3. Color: Aluminum.

FIELD-APPLIED JACKETS
Field-applied jackets comply with ASTM C1136, Type I, unless otherwise indicated.
Metal Jacket:

1. Aluminum Jacket: Comply with ASTM B209, Alloy 3003, 3005, 3105, or 5005,
Temper H-14.

a. Factory cut and rolled to size.
b. Finish and thickness are indicated in field-applied jacket schedules.
C. Factory-Fabricated Fitting Covers:

1) Same material, finish, and thickness as jacket.

2) Preformed two-piece or gore, 45- and 90-degree, short- and long-radius
elbows.

3)  Tee covers.

4) Flange and union covers.

5) End caps.

6) Beveled collars.

7)  Valve covers.

8) Field fabricates fitting covers only if factory-fabricated fitting covers are not
available.

SECUREMENTS

Bands:

1. Aluminum: ASTM B209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020 inch
thick, 3/4 inch wide with wing seal or closed seal.

Staples: Outward-clinching insulation staples, nominal 3/4 inch wide, stainless steel or Monel.

Wire: 0.062-inch soft-annealed, stainless steel.

PART 3 - EXECUTION

3.1

A

B.

EXAMINATION

Examine substrates and conditions for compliance with requirements for installation tolerances
and other conditions affecting performance of insulation application.

1. Verify that systems to be insulated have been tested and are free of defects.
2. Verify that surfaces to be insulated are clean and dry.

Proceed with installation only after unsatisfactory conditions have been corrected.
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3.2

3.3

A

PREPARATION

Clean and dry surfaces to receive insulation. Remove materials that will adversely affect
insulation application.

Clean and prepare surfaces to be insulated. Before insulating, apply a corrosion coating to
insulated surfaces as follows:

1. Stainless Steel: Coat 300 series stainless steel with an epoxy primer 5 mils thick and an
epoxy finish 5 mils thick if operating in a temperature range between 140 and 300 deg F.
Consult coating manufacturer for appropriate coating materials and application methods
for operating temperature range.

2. Carbon Steel: Coat carbon steel operating at a service temperature of between 32 and 300
deg F with an epoxy coating. Consult coating manufacturer for appropriate coating
materials and application methods for operating temperature range.

Coordinate insulation installation with the tradesman installing heat tracing. Comply with
requirements for heat tracing that apply to insulation.

Mix insulating cements with clean potable water; if insulating cements are to be in contact with
stainless steel surfaces, use demineralized water.
GENERAL INSTALLATION REQUIREMENTS

Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces;
free of voids throughout the length of piping, including fittings, valves, and specialties.

Install insulation materials, forms, vapor barriers or retarders, jackets, and of thicknesses
required for each item of pipe system, as specified in insulation system schedules.

Install accessories compatible with insulation materials and suitable for the service. Install
accessories that do not corrode, compress, or otherwise damage insulation or jacket.

Install insulation with longitudinal seams at top and bottom (12 o'clock and 6 o'clock positions)
of horizontal runs.

Install multiple layers of insulation with longitudinal and end seams staggered.

Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.

Keep insulation materials dry during storage, application, and finishing. Replace insulation
materials that get wet during storage or in the installation process before being properly covered
and sealed in accordance with the Contract Documents, unless otherwise approved by the

engineer of record.

Install insulation with tight longitudinal seams and end joints. Bond seams and joints with
adhesive recommended by insulation material manufacturer.

Install insulation with least number of joints practical.
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J. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers,
supports, anchors, and other projections with vapor-barrier mastic.

1.
2.

Install insulation continuously through hangers and around anchor attachments.

For insulation application where vapor barriers are indicated, extend insulation on anchor
legs from point of attachment to supported item to point of attachment to structure. Taper
and seal ends attached to structure with vapor-barrier mastic.

Install insert materials and insulation to tightly join the insert. Seal insulation to
insulation inserts with adhesive or sealing compound recommended by insulation
material manufacturer.

Cover inserts with jacket material matching adjacent pipe insulation. Install shields over
jacket, arranged to protect jacket from tear or puncture by hanger, support, and shield.

K.  Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet
and dry film thicknesses.

L. Install insulation with factory-applied jackets as follows:

1. Draw jacket tight and smooth, but not to the extent of creating wrinkles or areas of
compression in the insulation.

2. Cover circumferential joints with 3-inch-wide strips of same material as insulation jacket.
Secure strips with adhesive and outward-clinching staples along both edges of strip,
spaced 4 inches o.c.

3. Overlap jacket longitudinal seams at least 1-1/2 inches. Install insulation with
longitudinal seams at bottom of pipe. Clean and dry surface to receive self-sealing lap.
Staple laps with outward-clinching staples along edge at 2 inches o.c.

4. For below-ambient services, apply vapor-barrier mastic over staples.

5. Cover joints and seams with tape, in accordance with insulation material manufacturer's
written instructions, to maintain vapor seal.

6. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at

ends adjacent to pipe flanges and fittings.

M.  Cutinsulation in a manner to avoid compressing insulation.

N.  Finish installation with systems at operating conditions. Repair joint separations and cracking
due to thermal movement.

O. Repair damaged insulation facings by applying same facing material over damaged areas.
Extend patches at least 4 inches beyond damaged areas. Adhere, staple, and seal patches in
similar fashion to butt joints.

P. For above-ambient services, do not install insulation to the following:

1.
2.
3.

Vibration-control devices.
Testing agency labels and stamps.
Nameplates and data plates.
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3.4

3.5

A

PENETRATIONS

Insulation Installation at Roof Penetrations: Install insulation continuously through roof
penetrations.

1. Seal penetrations with flashing sealant.

2. For applications requiring only indoor insulation, terminate insulation above roof surface
and seal with joint sealant. For applications requiring indoor and outdoor insulation,
install insulation for outdoor applications tightly joined to indoor insulation ends. Seal
joint with joint sealant.

3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches below top of
roof flashing.

4. Seal jacket to roof flashing with flashing sealant.

Insulation Installation at Underground Exterior Wall Penetrations: Terminate insulation flush
with sleeve seal. Seal terminations with flashing sealant.

Insulation Installation at Aboveground Exterior Wall Penetrations: Install insulation
continuously through wall penetrations.

1. Seal penetrations with flashing sealant.

2. For applications requiring only indoor insulation, terminate insulation inside wall surface
and seal with joint sealant. For applications requiring indoor and outdoor insulation,
install insulation for outdoor applications tightly joined to indoor insulation ends. Seal
joint with joint sealant.

3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at
least 2 inches.

4. Seal jacket to wall flashing with flashing sealant.

Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):
Install insulation continuously through walls and partitions.

Insulation Installation at Fire-Rated Wall and Partition Penetrations: Install insulation
continuously through penetrations of fire-rated walls and partitions.

1. Comply with requirements in Section 078413 "Penetration Firestopping" for firestopping
and fire-resistive joint sealers.

Insulation Installation at Floor Penetrations:

1. Pipe: Install insulation continuously through floor penetrations.

2. Seal penetrations through fire-rated assemblies. Comply with requirements in
Section 078413 "Penetration Firestopping.”

GENERAL PIPE INSULATION INSTALLATION

Requirements in this article generally apply to all insulation materials, except where more
specific requirements are specified in various pipe insulation material installation articles below.
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B. Insulation Installation on Fittings, Valves, Strainers, Flanges, Mechanical Couplings, and
Unions:
1. Install insulation over fittings, valves, strainers, flanges, mechanical couplings, unions,

and other specialties with continuous thermal and vapor-retarder integrity unless
otherwise indicated.

Insulate pipe elbows using prefabricated fitting insulation or mitered or routed fittings
made from same material and density as that of adjacent pipe insulation. Each piece is
butted tightly against adjoining piece and bonded with adhesive. Fill joints, seams, voids,
and irregular surfaces with insulating cement finished to a smooth, hard, and uniform
contour that is uniform with adjoining pipe insulation.

Insulate tee fittings with prefabricated fitting insulation or sectional pipe insulation of
same material and thickness as that used for adjacent pipe. Cut sectional pipe insulation
to fit. Butt each section closely to the next and hold in place with tie wire. Bond pieces
with adhesive.

Insulate valves using prefabricated fitting insulation or sectional pipe insulation of same
material, density, and thickness as that used for adjacent pipe. Overlap adjoining pipe
insulation by not less than 2 times the thickness of pipe insulation, or one pipe diameter,
whichever is thicker. For valves, insulate up to and including the bonnets, valve stuffing-
box studs, bolts, and nuts. Fill joints, seams, and irregular surfaces with insulating
cement.

Insulate strainers using prefabricated fitting insulation or sectional pipe insulation of
same material, density, and thickness as that used for adjacent pipe. Overlap adjoining
pipe insulation by not less than 2 times the thickness of pipe insulation, or one pipe
diameter, whichever is thicker. Fill joints, seams, and irregular surfaces with insulating
cement. Insulate strainers, so strainer basket flange or plug can be easily removed and
replaced without damaging the insulation and jacket. Provide a removable reusable
insulation cover. For below-ambient services, provide a design that maintains vapor
barrier.

Insulate flanges, mechanical couplings, and unions using a section of oversized
preformed pipe insulation to fit. Overlap adjoining pipe insulation by not less than 2
times the thickness of pipe insulation, or one pipe diameter, whichever is thicker. Stencil
or label the outside insulation jacket of each union with the word "union™ matching size
and color of pipe labels.

Cover segmented insulated surfaces with a layer of finishing cement and coat with a
mastic. Install vapor-barrier mastic for below-ambient services and a breather mastic for
above-ambient services. Reinforce the mastic with reinforcing mesh. Trowel the mastic
to a smooth and well-shaped contour.

For services not specified to receive a field-applied jacket, except for flexible elastomeric
and polyolefin, install fitted PVC cover over elbows, tees, strainers, valves, flanges, and
unions. Terminate ends with PVC end caps. Tape PVC covers to adjoining insulation
facing, using PVC tape.

C. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps,
test connections, flow meters, sensors, switches, and transmitters on insulated pipes. Shape
insulation at these connections by tapering it to and around the connection with insulating
cement and finish with finishing cement, mastic, and flashing sealant.

D. Install removable insulation covers. Installation conforms to the following:
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1.

Make removable flange and union insulation from sectional pipe insulation of same
thickness as that on adjoining pipe. Install same insulation jacket as that of adjoining pipe
insulation.

When flange and union covers are made from sectional pipe insulation, extend insulation
from flanges or union at least 2 times the insulation thickness over adjacent pipe
insulation on each side of flange or union. Secure flange cover in place with stainless
steel or aluminum bands. Select band material compatible with insulation and jacket.
Construct removable valve insulation covers in same manner as for flanges, except divide
the two-part section on the vertical center line of valve body.

When covers are made from block insulation, make two halves, each consisting of
mitered blocks wired to stainless steel fabric. Secure this wire frame, with its attached
insulation, to flanges with tie wire. Extend insulation at least 2 inches over adjacent pipe
insulation on each side of valve. Fill space between flange or union cover and pipe
insulation with insulating cement. Finish cover assembly with insulating cement applied
in two coats. After first coat is dry, apply and trowel second coat to a smooth finish.
Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed
surfaces with a metal jacket.

3.6 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION

A.  Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate
openings in insulation that allow passage of air to surface being insulated.

B. Insulation Installation on Pipe Flanges:

1. Install pipe insulation to outer diameter of pipe flange.

2. Make width of insulation section same as overall width of flange and bolts, plus twice the
thickness of pipe insulation.

3. Fill voids between inner circumference of flange insulation and outer circumference of
adjacent straight pipe segments with cut sections of sheet insulation of same thickness as
that of pipe insulation.

4. Secure insulation to flanges and seal seams with manufacturer's recommended adhesive
to eliminate openings in insulation that allow passage of air to surface being insulated.

C. Insulation Installation on Pipe Fittings and Elbows:

1. Install sections of pipe insulation and miter if required in accordance with manufacturer's
written instructions.

2. Secure insulation materials and seal seams with manufacturer's recommended adhesive to
eliminate openings in insulation that allow passage of air to surface being insulated.

D. Insulation Installation on Valves and Pipe Specialties:

1. Install prefabricated valve covers manufactured of same material as that of pipe
insulation when available.

2. When prefabricated valve covers are not available, install cut sections of pipe and sheet
insulation to valve body. Arrange insulation to permit access to packing and to allow
valve operation without disturbing insulation.

3. Install insulation to flanges as specified for flange insulation application.
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3.7

3.8

3.9

3.10

4. Secure insulation to valves and specialties, and seal seams with manufacturer's
recommended adhesive to eliminate openings in insulation that allow passage of air to
surface being insulated.

INSTALLATION OF FIELD-APPLIED JACKETS

Where metal jackets are indicated, install with 2-inch overlap at longitudinal seams and end

joints. Overlap longitudinal seams arranged to shed water. Seal end joints with weatherproof

sealant recommended by insulation manufacturer. Secure jacket with stainless steel bands 12

inches o.c. and at end joints.

FINISHES

Flexible Elastomeric Thermal Insulation: After adhesive has fully cured, apply two coats of
insulation manufacturer's recommended protective coating.

Do not field paint aluminum or stainless steel jackets.

PIPING INSULATION SCHEDULE, GENERAL

Insulation conductivity and thickness per pipe size comply with schedules in this Section or
with requirements of authorities having jurisdiction, whichever is more stringent.

Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for
each piping system and pipe size range. If more than one material is listed for a piping system,
selection from materials listed is Contractor's option.
Items Not Insulated: Unless otherwise indicated, do not install insulation on the following:
1. Underground piping.
2. Chrome-plated pipes and fittings unless there is a potential for personnel injury.
INDOOR PIPING INSULATION SCHEDULE
Condensate and Equipment Drain Water below 60 Deg F:
1. All Pipe Sizes: Insulation is the following:
a. Flexible Elastomeric: 3/4 inch or 1 inch thick.
Condenser-Water Supply and Return:

1. NPS 12 and Smaller: Insulation is the following:

a. Flexible Elastomeric: 1 inch thick.

HVAC PIPING INSULATION 230719-10



ALLIGATOR RIVER NATIONAL WILDLIFE REFUGE FEBRUARY 2024
VISITORS CENTER HVAC REPLACEMENT

3.11 OUTDOOR, ABOVEGROUND PIPING INSULATION SCHEDULE
A.  Condenser-Water Supply and Return:
1. All Pipe Sizes: Insulation is the following:

a. Flexible Elastomeric: 2 inches thick.

3.12 OUTDOOR, FIELD-APPLIED JACKET SCHEDULE

A. Install jacket over insulation material. For insulation with factory-applied jacket, install the
field-applied jacket over the factory-applied jacket.

B. If more than one material is listed, selection from materials listed is Contractor's option.
C.  Piping, Exposed:

1. Aluminum, Corrugated with Z-Shaped Locking Seam: 0.024 inch thick.

END OF SECTION 230719

HVAC PIPING INSULATION 230719-11



ALLIGATOR RIVER NATIONAL WILDLIFE REFUGE FEBRUARY 2024
VISITORS CENTER HVAC REPLACEMENT

SECTION 23 08 00 - COMMISSIONING OF MECHANICAL

PART 1 GENERAL

Building Commissioning is a systematic, quality-focused process for enhancing the delivery of a project
that focuses on verifying and documenting that all of the commissioned systems and assemblies are
planned, designed, installed, tested, operated, and maintained to meet the project requirements. The pur-
pose is to reduce the cost and performance risks associated with delivering facilities projects, and to in-
crease value to owners, occupants, and users. Comply with specification Section.

0191 00.15 BUILDING COMMISSIONING.

11 SEQUENCING AND SCHEDULING
Complete the following prior to starting Functional Performance Tests of mechanical systems:
a.  All equipment and systems completed, cleaned, flushed, disinfected, calibrated, tested, and
operate in accordance with contract documents and construction plans and specifications.
b.  Pre-final Testing, Adjusting, and Balancing Report submitted in accordance with Section 23 05

93 TESTING, ADJUSTING, AND BALANCING FOR HVAC

c.  Performance Verification Tests of the controls systems have been completed and the
Performance Verification Test Report has been submitted and approved.

d.  The Certificate of Readiness submitted and approved in accordance with Section 01 91 00.15
BUILDING COMMISSIONING

1.2 SUBMITTALS
Government approval is required for submittals with a "G™ or "S" classification. Submittals not having a
"G" or "S" classification are for information only. When used, a code following the "G" classification
identifies the office that will review the submittal for the Government.
Submit the following in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:
SD-03 Product Data Test Equipment;
G
SD-06 Test Reports

Completed Pre-Functional Checklists; G Seasonal Test Report; G
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SD-07 Certificates
Certificate Of Readiness; G
13 ACCESSIBILITY REQUIREMENTS

Equipment, systems, and devices for commissioned systems must be accessible. Make necessary modi-
fications if systems and devices are not accessible for inspections and testing.

Assist commissioning team in testing by removing equipment covers, opening access panels, and other
required activities that assist with visual oversight. Furnish ladders, flashlights, meters, gauges, or other
inspection equipment as necessary.

14 COORDINATION

Refer to Section 01 91 00.15 BUILDING COMMISSIONING for requirements pertaining to coordina-
tion during the commissioning process. Coordinate with the Lead Commissioning Specialist in accord-
ance with Section

01 91 00.15 and in accordance with the Commissioning Plan to schedule inspections as required to sup-
port the commissioning process. Furnish additional information requested by the Lead Commissioning
Specialist. Coordinate scheduling of Functional Performance Testing with the commissioning team.
Provide plans, reports, notes, and other documentation to the Lead Commissioning Specialist as specified
in the commissioning plan, as it is completed.

15 CERTIFICATE OF READINESS

Submit Certificate of Readiness documentation in accordance with Section 01 91 00.15 BUILDING
COMMISSIONING for all equipment and systems including start-up reports; completed Pre-Functional
Checkilists; Testing, Adjusting, and Balancing (TAB) Report; Issues Log; HVAC Controls Start-Up Re-
ports; Performance Verification Test Reports. Do not schedule Functional Performance Tests for the
system until the Certificate of Readiness for

that system receives approval by the Government. The CxC, CQC Manager, and the Mechanical, Electri-
cal, Controls, and TAB subcontractor representatives must sign and date the Certificate of Readiness.

PART 2 PRODUCTS
2.1 TEST EQUIPMENT

Provide all testing equipment required to perform testing for the systems to be commissioned, except for
equipment specific to and used by TAB as required by Section 23 05 93 TESTING, ADJUSTING,

AND BALANCING FOR HVAC.

Provide a sufficient quantity of two-way radios for each subcontractor. Submit list of Test Equipment and
instrumentation to be used for testing including equipment/instrument identification number, equipment
application or planned use, manufacturer, make, model, and serial number, and calibration history with
certificates. Also list special equipment and proprietary tools specific to a piece of equipment required
for testing.

211 Proprietary Equipment

Provide manufacturer's proprietary test equipment and software required by
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any equipment manufacturer for programming and start-up, whether specified or not. Provide manufac-
turer test equipment, demonstrate its use, and assist in the commissioning process as needed. Provide
data logging equipment and software required to test equipment.

2.1.2 Calibration and Accuracy

Comply with equipment manufacturer's test equipment calibration procedures and intervals. Recalibrate
test instruments immediately after instruments have been repaired resulting from being dropped or dam-
aged. Affix calibration tags to test instruments. Furnish calibration records to Contracting Officer upon
request.

Provide all testing equipment of sufficient quality and accuracy to test and measure system performance
with the tolerances specified. Unless otherwise noted, the following minimum requirements apply: Pro-
vide temperature sensors and digital thermometers with a certified calibration within the past year to an
accuracy of 0.5 degrees F and a resolution of plus or minus 0.1 degrees F. Provide pressure sensors with
an accuracy of plus or minus 2.0 percent of the value range being measured (not full range of meter) and
calibrated within the last year.

PART 3 EXECUTION

31 MEETINGS
Attend all meetings in accordance with Section 01 91 00.15 BUILDING COMMISSIONING.
Provide timely updates on construction schedule changes to allow the Lead Commissioning Special-
istto execute commissioning process efficiently.
Notify Contracting Officer of anticipated construction delays to commissioning activities not yet per-
formed or not yet scheduled.

3.2 COMMISSIONING CONSTRUCTION OBSERVATION CHECKLISTS
Commissioning construction observation checklists include Pre-Functional Checklists and Functional Per-
formance Test Checklists. Provide commissioning construction observation checklists for the Interim and
Final Construction Phase Commissioning Plan in accordance with Section 01 91 00.15
BUILDING COMMISSIONING.
Download example Pre-Functional Checklists and Functional Performance Test Checklists for Section
01 91 00.15 BUILDING COMMISSIONING at the following location:

https://www.wbdg.org/ffc/dod/unified-facilities-guide-specifications-ufgs/ufgs-01-91-00- The checklists submitted in the

Interim and Final Construction Phase
Commissioning Plans must contain the same level of detail shown in the examples. The submitted
checklists are not required to match the format of the examples.

3.2.1 Pre-Functional Checklists

The Pre-Functional Checklists must include items for physical inspection or
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testing that demonstrates that installation and start-up of equipment and systems is complete. Refer to
paragraph PRE-FUNCTIONAL CHECKS.

Pre-functional checklists must be tailored to verify the specific installation requirements and details of the
construction documents and manufacturer's instructions.

3.2.2 Functional Performance Test Checklists
Functional Performance Test Checklists must include procedures that explain, step-by-step, the actions
and expected results that will demonstrate that the system performs in accordance with the contract and
Owner's Project Requirements Document. Refer to paragraph FUNCTIONAL PERFORMANCE
TESTING. Include the following sections and details appropriate to the systems being tested in the
Functional Performance Test Checklists:

a.  Notable system features including information about controls to facilitate understand-
ing of system operation and maintenance.

b.  Conclusions and recommendations. Conclusions must clearly indicate if system does or does
not perform in accordance with contract requirements and specifications. Recommendation
must clearly indicate that the system should or should not be approved by the Government.

c.  Testconditions including date, beginning, and ending time, and beginning and end-
ing outdoor air conditions.

d.  Attendees
e. ldentification of the equipment involved in the test
f.  System feature identification

g. Point-to-point observations including demonstrating system flow meters and sensors have been
calibrated and are correctly displayed on the Operator workstation.

h.  Actuator operation observations demonstrating actuator responses to commands from the
control system.

i.  As-found condition of the system operation

j.  List of test items with step numbers along with the corresponding feature or control operation,
intended test procedure, expected system response, and pass/fail indication.

k.  Space for comments for each test item.
3.3 PRE-FUNCTIONAL CHECKS

Pre-Functional Checks are a type of Commissioning Inspection in accordance with Section 01 91 00.15
BUILDING COMMISSIONING. Complete one

Pre-Functional Checklist for each individual item of equipment or system for each system required to be
commissioned including, but not limited to, ductwork, piping, equipment, fixtures, and controls. In-
clude manufacturer start-up checklists associated with equipment with the submission of the Pre-
Functional Checklists. Provide manufacturer's installation manual for

COMMISSIONING OF MECHANICAL SYSTEMS 230800-4



ALLIGATOR RIVER NATIONAL WILDLIFE REFUGE FEBRUARY 2024
VISITORS CENTER HVAC REPLACEMENT

each type of unit. Indicate commissioning team member inspection and validation of each Pre-
Functional Checklist item by initials. Validation of each Pre-Functional Checklist item by each team
member indicates that item conforms to the contract documents and validated design in their area of re-
sponsibility. Validation of each item by each team member must occur immediately following comple-
tion of their respective duties related to the item. Commissioning Specialist validation of each Pre-
Functional Checklist item indicates that each item has been installed correctly and in accordance with
contract documents. Required commissioning team members for Pre-Functional Checks includes the
CxC, Mechanical Commissioning Specialist, CQC Manager, sub-contractor representative for each trade
responsible for construction/installation of the checklist item, and the TAB representative (for items im-
pacting TAB). Submit the initialed and Completed Pre-Functional Checklists no later than 7 calendar
days after completion of inspection of all checklists items for each system.

3.4 STARTUP AND INITIAL CHECKOUT

Document start-up and initial testing procedures, and include in the Completed Pre-Functional Checklists
submittal, including:

a. Startup tests and factory testing reports.
b. Manufacturer's representative start-up, operating, troubleshooting and maintenance procedures.

c. Perform and clearly document system operational checks and quality control checks as
they are completed and providing a copy to the commissioning team.

d. Correct deficiencies and sign the Certificate of Readiness for each system before functional
performance testing.

35 TESTING, ADJUSTING, AND BALANCING REPORT REVIEW AND VERIFICATION
351 Testing, Adjusting, and Balancing (TAB) Report Review

The Mechanical System Technical Commissioning Specialist must review the pre-final TAB Report re-
quired by Section 23 05 93 TESTING, ADJUSTING, AND BALANCING FOR HVAC and identify any
deficiencies to the Contracting Officer's Representative and the Contractor's Quality Control Personnel
and include in the issues log. All deficiencies must be resolved prior to TAB Report approval.

3.6 FUNCTIONAL PERFORMANCE TESTING

Functional Performance Testing are a type of Commissioning Testing in accordance with Section 01 91
00.15 BUILDING COMMISSIONING. Conduct Functional Performance Testing in accordance with
Section 01 91 00.15 BUILDING COMMISSIONING and requirements in this Section. Prior to Func-
tional Performance Testing, complete all prerequisites in accordance with paragraph SEQUENCING
AND SCHEDULING. Demonstrate that all system components have been installed, that each control
device and item of equipment operates, and that the systems operate and perform, including interactive
operation between systems, in accordance with contract documents.
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3.6.1 Test Scheduling and Coordination

Schedule and conduct Initial Functional Performance Tests. Develop and implement means of artificial
loading to demonstrate, to a reasonable level of confidence, the ability of the HVAC systems to handle
peak seasonal loads. Schedule Functional Performance Tests for each system only after the Certificate
of Readiness has been approved by the Government for the system. Correct all deficiencies identified
through any prior review, inspection, or test activity before the start of Functional Performance Tests.

Functional Performance Tests must be performed with the CxC present. Government reserves the right
to witness all tests. Coordinate test schedule with Government representatives.

3.6.2 Preparation

Put equipment and systems into operation and continue operation during each working day of functional
performance testing, as required. Verify temperature and pressure taps in accordance with Contract
Documents.

Provide a pressure/temperature plug at each water sensor which is an input point to control system.

Perform minor adjustments to equipment and systems during Functional Performance Tests as deemed
necessary by the commissioning team. Where calibrated DDC sensors cannot be used to record test
data, provide measuring instruments, logging devices, and data acquisition equipment to record data for
the complete range of test data for the required test period.

3.6.3 Testing Procedures

Provide all necessary materials and system modifications to produce the necessary flows, pressures, tem-
peratures, and other conditions necessary to execute the test according to the specified conditions. At
completion of the test, return the affected building equipment and systems to their

pre-test condition.

Follow the Functional Performance Test from the approved Final Construction Phase Commissioning
Plan. Perform Functional Performance Tests for each item of equipment and each system required to be
commissioned. Verify all sensor calibrations, control responses, safeties, interlocks, operating modes,
sequences of operation, capacities, and all other performance requirements comply with contract, regard-
less of the specific items listed within the checklists provided. In general, testing must progress from
equipment or components to subsystems to systems to interlocks and connections between systems.
Commissioning Specialists are responsible for determining the order of components and systems to be
tested.

Indicate validation of each item of equipment and systems tested by signature of each commissioning
team member for each test. The Quality Control Representative, Commissioning Specialists, and Con-
tracting Officer's Representative, if present, must indicate validation after the equipment and systems are
free of deficiencies.

3.6.4 Simulating Conditions
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Functional performance testing is conducted by simulating conditions at control devices to initiate a con-
trol system response. Before testing, calibrate all sensors, transducers and devices. Over-writing control
input values through the control system is not acceptable unless approved by the Contracting Officer.
Perform each test under conditions that simulate actual conditions as close as is practically possible.
Specific examples of simulating conditions are provided below. Do not simulate conditions when dam-
age to the system or building may result.

a.  When varying static pressures inside ductwork cannot be simulated within the duct, and where
a sensor signals the controls system to initiate sequences at various duct static pressures, it is
acceptable to simulate the various pressures with a Pneumatic Squeeze-Bulb Type Signaling
Device with gauge temporarily attached to the sensing tube leading to the transmitter. It is not
acceptable to reset the various set-points, nor to simulate an electric analog signal (unless ap-
proved as noted above).

b.  Dirty filter pressure drops can be simulated by partially blocking filter face.
c.  Freeze-stat safeties can be simulated by packing portion of sensor with ice.
d.  High outside air temperatures can be simulated with a hair blower.

e.  Raising entering cooling coil temperatures by activating a heating/preheat coil can be
used to simulate entering cooling coil conditions.

f. Do not use signal generators to simulate sensor signals unless approved by the Contracting Of-
ficer, as noted above, for special cases.

g. Control set points can be altered. For example, to see the air conditioning compressor lockout
work at an outside air temperature below.
55 degrees F, when the outside air temperature is above 55 degrees F, temporarily change the lockout set
point to be 0O degrees F above the current outside air temperature. Caution: Set points are not to be
raised or lowered to a point to cause damage to the components, systems, or the building structure and
contents.

h.  Test duct mounted smoke detectors in accordance with the manufacturer's recommendations.
Perform the tests with air system at minimum airflow condition.

i.  Test current sensing relays used for fan and pump status signals to control system to indicate
unit failure and run status by resetting the set point on the relay to simulate a lost belt or unit
failure while the unit is running. Confirm that the failure alarm was generated and received at
the control system. After the test is conducted, return the set point to its original set-point or a
set-point as indicated by the Contracting Officer.

3.6.5 Manufacturer's Representative

Provide a factory trained representative authorized by the equipment manufacturer to perform Functional
Performance Testing for the following.
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equipment:
Cooling towers and evaporatively cooled condensers

Ensure the test representative reviews, approves, and signs the completed field test report. Include per-
son's name with signatures.

3.6.6 Sample Strategy

Perform Functional Performance Tests using the following sample strategy. Complete a Functional Per-
formance Test Checklist for each item of equipment or system to be tested.  During testing, Government
representatives may select the specific equipment or system to be tested for sample sizes less than 100
percent. Equipment Identifiers are as indicated on the design drawings:

Equipment Identifier Sample Size (Percent) HP
100
ERV 100
CT 100
3.6.6.1 100 Percent Sample Procedures

Systems or equipment for which 100 percent sample size are tested fail if one or more of the test proce-
dures results in discovery of a deficiency and the deficiency cannot be resolved within 5 minutes during
the test.

Re-test to the extent necessary to confirm that the deficiencies have been corrected without negatively
impacting the performance of the rest of the system.

3.6.6.2 Less than 100 Percent Sample Procedures

Randomly test each sample group of identical equipment. If 10 percent of the units in the first sample
fail the functional performance tests, test a second sample group, the same size as the first sample group.
The second sample must not include any units from the first sample group.

If 10 percent of the units in the second sample fail, test all remaining units. If at any point frequent fail-
ures occur the CxC may stop the testing and require the contractor to perform and document a checkout
of the remaining units prior to continuing functional testing.

3.7 RETESTING REQUIREMENTS

Abort tests if any deficiency prevents successful completion of the test or if any required commissioning
team member is not present for the test.
Re-test only after all deficiencies identified during the original tests have been corrected.

Contracting Officer may withhold payment equivalent to lost time,
re-testing, and aborted tests. These costs may include salary, travel costs, and per diem for Government
team members. Correct deficiencies as
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identified by the commissioning team and retest the systems to be commissioned.
3.8 SYSTEM ACCEPTANCE

Systems may be partially accepted prior to seasonal testing if they comply with all con-
struction contract and accepted design requirements that can be tested during initial
Functional Performance Tests. All test procedures must be successful completed prior
to full systems acceptance.

3.9 SEASONAL TESTS

Perform Initial Functional Performance Tests as soon as all contract work is complet-
ed, but prior to facility turnover, regardless of the season.

In addition to the Initial Functional Performance Tests, perform Functional Performance
Tests of HVAC systems during peak heating and cooling seasons during outdoor air
condition design extremes. Schedule Seasonal Functional Performance Tests in coordi-
nation with the Contracting Officer. Submit Seasonal Test Report within 14 days of
test completion. Include seasonal test report in the Updated Final Commissioning Re-
port as specified in Section 01 91 00.15 BUILDING COMMISSIONING

Execute seasonal functional performance testing, witnessed by the Contracting Officer.
Correct deficiencies and make adjustments to O&M manuals and as-built drawings for
applicable issues identified in any seasonal testing.

3.10 COMMISSIONING REPORT
Include all completed Pre-Functional Checklists and Functional Performance Check-

lists in the Commissioning Report as specified in Section 01 91 00.15 BUILDING
COMMISSIONING. Include the approved TAB Report.

-- End of Section --
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SECTION 23 09 23 - DIRECT DIGITAL CONTROL (DDC) SYSTEM FOR HVAC

PART 1 - GENERAL

1.1

1.2

A.

SUMMARY
Section Includes:

1. Direct digital control (DDC) system equipment and components for monitoring and
controlling of HVAC, exclusive of instrumentation and control devices.

Related Requirements:

1. Section 260553 "Identification for Electrical Systems" for identification requirements for
electrical power and communications components

DEFINITIONS

Algorithm: A logical procedure for solving a recurrent mathematical problem. A prescribed set
of well-defined rules or processes for solving a problem in a finite number of steps.

Analog: A continuously varying signal value, such as current, flow, pressure, or temperature.
BAChnet Specific Definitions:

1. BACnet: Building Automation Control Network Protocol, ASHRAE 135. A
communications protocol allowing devices to communicate data and services over a
network.

2. BACnet Interoperability Building Blocks (BIBBs): BIBB defines a small portion of
BAChnet functionality that is needed to perform a particular task. BIBBs are combined to
build the BACnet functional requirements for a device.

3. BAChnet/IP: Defines and allows using a reserved UDP socket to transmit BACnet
messages over IP networks. A BACnet/IP network is a collection of one or more IP
subnetworks that share the same BACnet network number.

4. BACnet Testing Laboratories (BTL): Organization responsible for testing products for
compliance with ASHRAE 135, operated under direction of BACnet International.

Binary: Two-state signal where a high signal level represents "ON" or "OPEN" condition and a
low signal level represents "OFF" or "CLOSED" condition. "Digital" is sometimes used
interchangeably with "Binary" to indicate a two-state signal.

Controller: Generic term for any standalone, microprocessor-based, digital controller residing
on a network, used for local or global control. Three types of controllers are indicated: network
controllers, programmable application controllers, and application-specific controllers.

Control System Integrator: An entity that assists in expansion of existing enterprise system and
support of additional operator interfaces to I/O being added to existing enterprise system.
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G.

H.

COV: Changes of value.

DDC System Provider: Authorized representative of, and trained by, DDC system manufacturer
and responsible for execution of DDC system Work indicated.

Distributed Control: Processing of system data is decentralized and control decisions are made
at subsystem level. System operational programs and information are provided to remote
subsystems and status is reported back. On loss of communication, subsystems to be capable of
operating in a standalone mode using the last best available data.

E/P: Voltage to pneumatic.

Gateway: Bidirectional protocol translator that connects control systems that use different
communication protocols.

HLC: Heavy load conditions.

I/O: System through which information is received and transmitted. I/O refers to analog input
(Al), binary input (BI), analog output (AO) and binary output (BO). Analog signals are
continuous and represent control influences such as flow, level, moisture, pressure, and
temperature. Binary signals convert electronic signals to digital pulses (values) and generally
represent two-position operating and alarm status. "Digital," (DI) and (DO), is sometimes used
interchangeably with "Binary," (BI) and (BO), respectively.

I/P: Current to pneumatic.
LAN: Local area network.
LNS: LonWorks Network Services.
LON Specific Definitions:

1. FTT-10: Echelon Transmitter-Free Topology Transceiver.

2. LonMark International: Association comprising suppliers and installers of LonTalk
products. Association provides guidelines for implementing LonTalk protocol to ensure
interoperability through a standard or consistent implementation.

3. LonTalk: An open standard protocol developed by Echelon Corporation that uses a
"Neuron Chip" for communication. LonTalk is a register trademark of Echelon.

4. LonWorks: Network technology developed by Echelon.

5. Node: Device that communicates using CTA-709.1-D protocol and that is connected to a
CTA-709.1-D network.
6. Node Address: The logical address of a node on the network, consisting of a Domain

number, Subnet number, and Node number. "Node number" portion of an address is a
number assigned to device during installation, is unique within a subnet, and is not a
factory-set unique Node ID.

7. Node ID: A unique 48-bit identifier assigned at factory to each CTA-709.1-D device.
Sometimes called a "Neuron ID."

8. Program ID: An identifier (number) stored in a device (usually, EEPROM) that identifies
node manufacturer, functionality of device (application and sequence), transceiver used,
and intended device usage.

DIRECT DIGITAL CONTROL (DDC) SYSTEM FOR HVAC 230923-2



ALLIGATOR RIVER NATIONAL WILDLIFE REFUGE FEBRUARY 2024
VISITORS CENTER HVAC REPLACEMENT

BB.

CC.

9. Standard Configuration Property Type (SCPT): Pronounced "skip-it." A standard format
type maintained by LonMark for configuration properties.

10.  Standard Network Variable Type (SNVT): Pronounced "snivet." A standard format type
maintained by LonMark used to define data information transmitted and received by
individual nodes. "SNVT" is used in two ways. It is an acronym for "Standard Network
Variable Type" and is often used to indicate a network variable itself (i.e., it can mean "a
network variable of a standard network variable type").

11.  Subnet: Consists of a logical grouping of up to 127 nodes, where logical grouping is
defined by node addressing. Each subnet is assigned a number, which is unique within a
Domain. See "Node Address."

12.  TP/FT-10: Free Topology Twisted Pair network defined by CTA-709.3 and is most
common media type for a CTA-709.1-D control network.

13.  TP/XF-1250: High-speed, 1.25 Mbps, twisted-pair, doubly terminated bus network
defined by "LonMark Interoperability Guidelines" and typically used only to connect
multiple TP/FT-10 networks.

14. User-Defined Configuration Property Type (UCPT): Pronounced "u-keep-it." A
Configuration Property format type that is defined by device manufacturer.

15. User-Defined Network Variable Type (UNVT): Network variable format defined by
device manufacturer. UNVTs create non-standard communications that other vendors'
devices may not correctly interpret and may negatively impact system operation. UNVTs
are not allowed.

Low Voltage: As defined in NFPA 70 for circuits and equipment operating at less than 50 V or
for remote-control, signaling power-limited circuits.

Mobile Device: A data-enabled phone or tablet computer capable of connecting to a cellular
data network and running a native control application or accessing a web interface.

Modbus TCP/IP: An open protocol for exchange of process data.

MS/TP: Master-slave/token-passing, ISO/IEC/IEEE 8802-3. Datalink protocol LAN option that
uses twisted-pair wire for low-speed communication.

MTBF: Mean time between failures.
Network Controller: Digital controller, which supports a family of programmable application
controllers and application-specific controllers, that communicates on peer-to-peer network for

transmission of global data.

Network Repeater: Device that receives data packet from one network and rebroadcasts it to
another network. No routing information is added to protocol.

Peer to Peer: Networking architecture that treats all network stations as equal partners.
POT: Portable operator's terminal.

RAM: Random access memory.

RF: Radio frequency.

Router: Device connecting two or more networks at network layer.
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DD. Server: Computer used to maintain system configuration, historical and programming database.

EE. TCP/IP: Transport control protocol/Internet protocol.

FF. UPS: Uninterruptible power supply.

GG. USB: Universal Serial Bus.

HH. User Datagram Protocol (UDP): This protocol assumes that the IP is used as the underlying
protocol.

1I. VAV: Variable air volume.

JJ. WLED: White light emitting diode.

1.3 PREINSTALLATION MEETINGS

A.  Preinstallation Conference: Conduct conference at Project site.

1.4 ACTION SUBMITTALS

A. Product Data:

L.

2.

Construction details, material descriptions, dimensions of individual components and
profiles, and finishes.

Operating characteristics, electrical characteristics, and furnished accessories indicating
process operating range, accuracy over range, control signal over range, default control
signal with loss of power, calibration data specific to each unique application, electrical
power requirements, and limitations of ambient operating environment, including
temperature and humidity.

Product description with complete technical data, performance curves, and product
specification sheets.

Installation, operation, and maintenance instructions including factors -effecting
performance.

Bill of materials of indicating quantity, manufacturer, and extended model number for
each unique product.

Servers.

Gateways.

Protocol analyzers.

DDC controllers.

Enclosures.

Electrical power devices.

Accessories.

Instruments.

Control dampers and actuators.

Control valves and actuators.

R ER oMo a0 o

When manufacturer's product datasheets apply to a product series rather than a specific
product model, clearly indicate and highlight only applicable information.
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7.

Each submitted piece of product literature to clearly cross reference specification and
drawings that submittal is to cover.

B.  Shop Drawings:

1.

(98]

General Requirements:

a.

b.

C.

Include cover drawing with Project name, location, Owner, Architect, Contractor,
and issue date with each Shop Drawings submission.

Include a drawing index sheet listing each drawing number and title that matches
information in each title block.

Drawings Size: 11x17.

Include plans, elevations, sections, and mounting details where applicable.

Include details of product assemblies. Indicate dimensions, weights, loads, required
clearances, method of field assembly, components, and location and size of each field
connection.

Detail means of vibration isolation and show attachments to rotating equipment.

Plan Drawings indicating the following:

a.

b.

=

Screened backgrounds of walls, structural grid lines, HVAC equipment, ductwork,
and piping.

Room names and numbers with coordinated placement to avoid interference with
control products indicated.

Each desktop workstation network port, server, gateway, router, DDC controller,
control panel instrument connecting to DDC controller, and damper and valve
connecting to DDC controller, if included in Project.

Exact placement of products in rooms, ducts, and piping to reflect proposed
installed condition.

Network communication cable and raceway routing.

Information, drawn to scale.

Proposed routing of wiring, cabling, conduit, and tubing; coordinated with building
services for review before installation.

Schematic drawings for each controlled HVAC system indicating the following:

a.

I/0O points labeled with point names shown. Indicate instrument range, normal
operating set points, and alarm set points. Indicate fail position of each damper and
valve, if included in Project.

I/O listed in table format showing point name, type of device, manufacturer, model
number, and cross-reference to product data sheet number.

A graphic showing location of control I/O in proper relationship to HVAC system.
Wiring diagram with each I/O point having a unique identification and indicating
labels for all wiring terminals.

Unique identification of each I/O that to be consistently used between different
drawings showing same point.

Elementary wiring diagrams of controls for HVAC equipment motor circuits
including interlocks, switches, relays, and interface to DDC controllers.

Narrative sequence of operation.

Graphic sequence of operation, showing all inputs and output logical blocks.
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1.5

7.

10.

11.

Control panel drawings indicating the following:

a.

Panel dimensions, materials, size, and location of field cable, raceways, and tubing
connections.

Interior subpanel layout, drawn to scale and showing all internal components,
cabling and wiring raceways, nameplates, and allocated spare space.

Front, rear, and side elevations and nameplate legend.

Unique drawing for each panel.

DDC system network riser diagram indicating the following:

o e

Each device connected to network with unique identification for each.
Interconnection of each different network in DDC system.

For each network, indicate communication protocol, speed, and physical means of
interconnecting network devices, such as copper cable type, or optical fiber cable
type. Indicate raceway type and size for each.

Each network port for connection of an operator workstation or other type of
operator interface with unique identification for each.

DDC system electrical power riser diagram indicating the following:

a.

b.

C.

d.

Each  point of connection to field power with requirements
(volts/phase//hertz/amperes/connection type) listed for each.

Each control power supply including, as applicable, transformers, power-line
conditioners, transient voltage suppression and high filter noise units, DC power
supplies, and UPS units with unique identification for each.

Each product requiring power with requirements
(volts/phase//hertz/amperes/connection type) listed for each.

Power wiring type and size, race type, and size for each.

Monitoring and control signal diagrams indicating the following:

oo

Control signal cable and wiring between controllers and 1/O.
Point-to-point schematic wiring diagrams for each product.
Control signal tubing to sensors, switches, and transmitters.
Process signal tubing to sensors, switches, and transmitters.

Color graphics indicating the following:

a.
b.

C.

Itemized list of color graphic displays to be provided.

For each display screen to be provided, a true color copy showing layout of
pictures, graphics, and data displayed.

Intended operator access between related hierarchical display screens.

INFORMATIONAL SUBMITTALS

Qualification Statements:

L.

Systems Provider's Qualification Data:
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1.6

a. Resume of project manager assigned to Project.

b. Resumes of application engineering staff assigned to Project.

c. Resumes of installation and programming technicians assigned to Project.

d. Resumes of service technicians assigned to Project.

e. Brief description of past project including physical address, floor area, number of
floors, building system cooling and heating capacity, and building's primary
function.

f. Description of past project DDC system, noting similarities to Project scope and
complexity indicated.

g. Names of staff assigned to past project that will also be assigned to execute work
of this Project.

h. Owner contact information for past project including name, phone number, and
email address.

1. Contractor contact information for past project including name, phone number, and
email address.

2. Manufacturer's qualification data.
3. Testing agency's qualification data.
Welding certificates.
Product Certificates:
L. Data Communications Protocol Certificates:
a. Certifying that each proposed DDC system component complies with

ASHRAE 135.

Source Quality-Control Submittals:

1. Source quality-control reports.

Field Quality-Control Submittals:

1. Field quality-control reports.

Sample warranty.

CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For DDC system.

L. In addition to items specified in Section 017823 "Operation and Maintenance Data,"
include the following:

a.

b.

Project Record Drawings of as-built versions of submittal Shop Drawings provided
in electronic PDF format.

Testing and commissioning reports and checklists of completed final versions of
reports, checklists, and trend logs.

As-built versions of submittal Product Data.
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d.

~

5 3

Names, addresses, email addresses, and 24-hour telephone numbers of Installer
and service representatives for DDC system and products.

Operator's manual with procedures for operating control systems including logging
on and off, handling alarms, producing point reports, trending data, overriding
computer control, and changing set points and variables.

Programming manuals with description of programming language and syntax, of
statements for algorithms and calculations used, of point database creation and
modification, of program creation and modification, and of editor use.

Engineering, installation, and maintenance manuals that explain how to do the
following:

1) Design and install new points, panels, and other hardware.
2) Perform preventive maintenance and calibration.

3)  Debug hardware problems.

4)  Repair or replace hardware.

Documentation of all programs created using custom programming language
including set points, tuning parameters, and object database.

Backup copy of graphic files, programs, and databases on electronic media.

List of recommended spare parts with part numbers and suppliers.

Complete original-issue documentation, installation, and maintenance information
for furnished third-party hardware including computer equipment and sensors.
Complete original-issue copies of furnished software, including operating systems,
custom programming language, operator workstation software, and graphics
software.

Licenses, guarantees, and warranty documents.

Recommended preventive maintenance procedures for system components,
including schedule of tasks such as inspection, cleaning, and calibration; time
between tasks; and task descriptions.

Owner training materials.

1.7 QUALITY ASSURANCE

A.  DDC System Manufacturer Qualifications:

1.
2.

3.

Nationally recognized manufacturer of DDC systems and products.

DDC systems with similar requirements to those indicated for a continuous period of five
years within time of bid.

DDC systems and products that have been successfully tested and in use on at least five
past projects.

Having complete published catalog literature, installation, operation, and maintenance
manuals for all products intended for use.

Having full-time in-house employees for the following:

fo o

Product research and development.

Product and application engineering.

Product manufacturing, testing, and quality control.

Technical support for DDC system installation training, commissioning, and
troubleshooting of installations.

Owner operator training.
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B.

C.

D.

E.

1.8

A.

DDC System Provider Qualifications:

1. Authorized representative of, and trained by, DDC system manufacturer.

Testing Agency Qualifications: Member company of NETA.

1. Testing Agency's Field Supervisor: Certified by NETA to supervise on-site testing.

Welding Qualifications: Qualify procedures and personnel in accordance with the following
welding codes:

AWS D1.1/D1.1M.
AWS D1.2/D1.2M.
AWS D1.3/D1.3M.
AWS D1.4/D1.4M.

el S

Pipe and Pressure-Vessel Welding Qualifications: Qualify procedures and operators in
accordance with ASME Boiler and Pressure Vessel Code.

WARRANTY

Special Warranty: Manufacturer and Installer agree to repair or replace products that fail in
materials or workmanship within specified warranty period.

1. Perform warranty service during normal business hours and commence within 24 hours
of Owner's warranty service request.

2. Warranty Period: Two year(s) from date of Substantial Completion.
a. For Gateway: Two-year parts and labor warranty for each.

PART 2 - PRODUCTS

2.1

A.

B.

2.2

A.

DDC SYSTEM DESCRIPTION

Microprocessor-based monitoring and control including analog/digital conversion and program
logic. A control loop or subsystem in which digital and analog information is received and
processed by a microprocessor, and digital control signals are generated based on control
algorithms and transmitted to field devices to achieve a set of predefined conditions.

1. DDC system consisting of peer-to-peer network of distributed DDC controllers, operator
interfaces, and software.

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.

WEB ACCESS

DDC system to be web based.
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1. Web-Based Access to DDC System:

a. DDC system software based on server thin-client architecture, designed around
open standards of web technology. DDC system server accessed using a web
browser over DDC system network, using Owner's LAN, and remotely over
Internet through Owner's LAN.

b. Intent of thin-client architecture is to provide operators complete access to DDC
system via a web browser. No special software other than a web browser is
required to access graphics, point displays, and trends; to configure trends, points,
and controllers; and to edit programming.

c. Password-protected web access.

2.3 PERFORMANCE REQUIREMENTS
A.  ASME Compliance:
1. DDC system for monitoring and controlling of HVAC systems.

B.  Delivery of selected control devices to equipment and systems manufacturers for factory
installation and to HVAC systems installers for field installation.

C.  Surface-Burning Characteristics: Products installed in ducts, equipment, and return-air paths
complying with ASTM E84; testing by a qualified testing agency. Identify products with
appropriate markings of applicable testing agency.

1. Flame-Spread Index: 25 or less.
2. Smoke-Developed Index: 50 or less.

D.  DDC System Speed:
1. Response Time of Connected 1/0:

a. Update Al point values connected to DDC system at least every five seconds for
use by DDC controllers. Points used globally to also comply with this requirement.

b. Update BI point values connected to DDC system at least every five seconds for
use by DDC controllers. Points used globally to also comply with this requirement.

c. AO points connected to DDC system to begin to respond to controller output
commands within two second(s). Global commands to also comply with this
requirement.

d. BO point values connected to DDC system to respond to controller output
commands within two second(s). Global commands to also comply with this
requirement.

2. Display of Connected I/O:

a. Update and display analog point COV connected to DDC system at least every 10
seconds for use by operator.

b. Update and display binary point COV connected to DDC system at least every 10
seconds for use by operator.
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c. Update and display alarms of analog and digital points connected to DDC system
within 45 seconds of activation or change of state.

d. Update graphic display refresh within eight seconds.

e. Point change of values and alarms displayed from workstation to workstation when
multiple operators are viewing from multiple workstations to not exceed graphic
refresh rate indicated.

E.  Network Bandwidth: Design each network of DDC system to include spare bandwidth with
DDC system operating under normal and heavy load conditions indicated. Calculate bandwidth
usage, and apply a safety factor to ensure that requirement is satisfied when subjected to testing
under worst case conditions. Minimum spare bandwidth as follows:

1. Level 1 Networks: 20.
2. Level 2 Networks: 20.
3. Level 3 Networks: 10.

F. DDC System Data Storage:
1. Include capability to archive not less than 24 consecutive months of historical data for all
I/O points connected to system, including alarms, event histories, transaction logs, trends,
and other information indicated.

2. Cloud Storage:

a. Provide web browser interfaces to configure, upload, download, and manage data
and to service plan with storage adequate to store all data for term indicated. Cloud
storage uses IT industry standard database platforms and is capable of functions
described in "DDC Data Access" Paragraph.

G. DDC Data Access:

1. When logged into the system, operator able to also interact with any DDC controllers
connected to DDC system as required for functional operation of DDC system.
2. Use for application configuration; for archiving, reporting, and trending of data; for

operator transaction archiving and reporting; for network information management; for
alarm annunciation; and for operator interface tasks and controls application
management.

H.  Future Expandability:

1. DDC system size is expandable to an ultimate capacity of at least 1.25 times total I/O
points indicated.
2. Design and install system networks to achieve ultimate capacity with only addition of

DDC controllers, 1/0O, and associated wiring and cable. Design and install initial network
infrastructure to support ultimate capacity without having to remove and replace portions
of network installation.

3. Operator interfaces installed initially do not require hardware and software additions and
revisions for system when operating at ultimate capacity.
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L Input Point Values Displayed Accuracy: Meet following end-to-end overall system accuracy,
including errors associated with meter, sensor, transmitter, lead wire or cable, and analog to
digital conversion.

1. Energy:

a Thermal: Within 5 percent of reading.

b. Electric Power: Within 1 percent of reading.

c. Requirements indicated on Drawings for meters not supplied by utility.
2. Flow:

a. Air: Within 5 percent of design flow rate.

b. Air (Terminal Units): Within 10 percent of design flow rate.

c. Water: Within 2 percent of design flow rate.
3. Gas:

a. Carbon Dioxide: Within 50 ppm.
4. Moisture (Relative Humidity):

a. Air: Within 5 percent RH.
b. Space: Within 5 percent RH.
c. Outdoor: Within 5 percent RH.

5. Temperature, Dry Bulb:

Air: Within 1 deg F.

Space: Within 1 deg F.

Outdoor: Within 2 deg F.

Condenser Water: Within 1 deg F.

Heating Hot Water: Within 1 deg F.

Other Temperatures Not Indicated: Within 1 deg F.

e o oe

6. Temperature, Wet Bulb:
a. Air: Within 1 deg F.
b. Space: Within 1 deg F.
c. Outdoor: Within 2 deg F.
7. Vibration: Within 5 percent of reading.

J. Precision of I/O Reported Values: Values reported in database and displayed to have following

precision:
1. Flow:
a. Air: Nearest 1/10th of a cubic feet per minute through 100 cfm; nearest cubic feet

per minute between 100 and 1000 cfm; nearest 10 cfm between 1000 and 10,000
cfm; nearest 100 cfm above 10,000 cfm.
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7.
8.

b. Water: Nearest 1/10th of a gallon per minute through 100 gpm; nearest gallon per
minute between 100 and 1000 gpm; nearest 10 gpm between 1000 and 10,000
gpm; nearest 100 gpm above 10,000 gpm.

Gas:

a. Carbon Dioxide (ppm): Nearest ppm.

Moisture (Relative Humidity):

a. Relative Humidity (Percentage): Nearest 1 percent.

Position, Dampers and Valves (Percentage Open): Nearest 1 percent.
Pressure:

a. Air, Ducts and Equipment: Nearest 1/10th of an inch water closet.

b. Space: Nearest 1/100th of an inch water closet.

c. Water: Nearest 1/10 of a pound per square inch gauge through 100 psig; nearest
pound per square inch gauge above 100 psig.

Temperature:

Air, Ducts and Equipment: Nearest 1/10th of a degree.
Outdoor: Nearest degree.

Space: Nearest 1/10th of a degree.

Condenser Water: Nearest 1/10th of a degree.

Heating Hot Water: Nearest degree.

opoos

Vibration: Nearest 1/10th of an inch per second.
Voltage: Nearest 1/10 V up to 100 V; nearest volt above 100 V.

K.  Control Stability: Control variables indicated within the following limits:

L.

Flow:

a. Air, Ducts and Equipment, except Terminal Units: Within 5 percent of design flow
rate.

b. Air, Terminal Units: Within 10 percent of design flow rate.

c. Water: Within 2 percent of design flow rate.

Gas:

a. Carbon Dioxide: Within 50 ppm.
Moisture (Relative Humidity):

a. Air: Within 5 percent RH.

b. Space: Within 5 percent RH.

c. Outdoor: Within 5 percent RH.

Pressure:
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a. Air, Ducts and Equipment: 1 percent of instrument range.
b. Space: Within 1 percent of instrument range.
5. Temperature, Dry Bulb:
a. Air: Within 1 deg F.
b. Space: Within 1 deg F.
c. Condenser Water: Within 1 deg F.
d. Heating Hot Water: Within 1 deg F.
6. Temperature, Wet Bulb:
a. Air: Within 1 deg F.
b. Space: Within 1 deg F.
L. Environmental Conditions for Controllers, Gateways, and Routers:
1. Products to operate without performance degradation under ambient environmental
temperature, pressure, and humidity conditions encountered for installed location.
a. If product alone cannot comply with requirement, install product in a protective
enclosure that is isolated and protected from conditions impacting performance.
Enclosure to be internally insulated, electrically heated, cooled, and ventilated as
required by product and application.
2. Protect products with enclosures satisfying the following minimum requirements unless

more stringent requirements are indicated. House products not available with integral
enclosures complying with requirements indicated in protective secondary enclosures.
Installed location dictates the following NEMA 250 enclosure requirements:

Outdoors, Protected: Type 2.

Outdoors, Unprotected: Type 4.

Indoors, Heated with Filtered Ventilation: Type 1.
Indoors, Heated with Non-Filtered Ventilation: Type 2.
Indoors, Heated and Air-Conditioned: Type 1.
Mechanical Equipment Room:s:

e s oe

1) Chiller and Boiler Rooms: Type 4.
2) Air-Moving Equipment Rooms: Type 1.

M.  Environmental Conditions for Instruments and Actuators:

1.

Instruments and actuators to operate without performance degradation under the ambient
environmental temperature, pressure, humidity, and vibration conditions specified and
encountered for installed location.

a. If instruments and actuators alone cannot comply with requirement, install
instruments and actuators in protective enclosures that are isolated and protected
from conditions impacting performance. Enclosure is internally insulated,
electrically heated, and ventilated as required by instrument and application.
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2.

Protect instruments, actuators, and accessories with enclosures satisfying the following
minimum requirements unless more stringent requirements are indicated. House
instruments and actuators not available with integral enclosures complying with
requirements indicated in protective secondary enclosures. Installed location is to dictate
the following NEMA 250 enclosure requirements:

hoe oo o

Outdoors, Protected: Type 2.

Outdoors, Unprotected: Type 4.

Indoors, Heated with Filtered Ventilation: Type 1.
Indoors, Heated with Non-Filtered Ventilation: Type 2.
Indoors, Heated and Air-Conditioned: Type 1.
Mechanical Equipment Rooms:

1) Chiller and Boiler Rooms: Type 4.
2)  Air-Moving Equipment Rooms: Type 1.

N.  Electric Power Quality:

1.

2.

3.

Power-Line Surges:

a.

b.
c.

Protect DDC system products connected to ac power circuits from power-line
surges to comply with requirements of IEEE C62.41.1 and IEEE C62.41.2.

Do not use fuses for surge protection.

Test protection in the normal mode and in the common mode, using the following
two waveforms:

1) 10-by-1000-microsecond waveform with a peak voltage of 1500 V and a
peak current of 60 A.

2) 8-by-20-microssecond waveform with a peak voltage of 1000 V and a peak
current of 500 A.

Power Conditioning:

a.

Protect DDC system products connected to ac power circuits from irregularities
and noise rejection. Characteristics of power-line conditioner are as follows:

1) At 85 percent load, output voltage to not deviate by more than plus or minus
1 percent of nominal when input voltage fluctuates between minus 20
percent to plus 10 percent of nominal.

2) During load changes from zero to full load, output voltage to not deviate by
more than 2 percent of nominal.

3) Accomplish full correction of load switching disturbances within five
cycles, and 95 percent correction within two cycles of onset of disturbance.

4) Total harmonic distortion to not exceed 2 percent at full load.

Ground Fault: Protect products from ground fault by providing suitable grounding.
Products to not fail due to ground fault condition.
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2.5

A.

SYSTEM ARCHITECTURE
System architecture consisting of no more than two or three levels of LANSs.

1. Level 2 LAN: Connect network controllers and operator workstations.

2. Level 1 or Level2 LAN: Connect Levell or Level 2 programmable application
controllers to other programmable application controllers and to network controllers.

3. Level 2 or Level 3 LAN: Connect Level 2 or Level 3 application-specific controllers to
programmable application controllers and to network controllers.

Minimum Data Transfer and Communication Speed:

L. LAN Connecting Operator Workstations and Network Controllers: 100 Mbps.
2. LAN Connecting Programmable Application Controllers: 1000 kbps.
3. LAN Connecting Application-Specific Controllers: 115,000 bps.

Provide dedicated DDC system LANSs that are not shared with other building systems and tenant
data and communication networks.

Provide modular system architecture with inherent ability to expand to not less than 1.25 times
system size indicated with no impact to performance indicated.

Configure architecture to eliminate or minimize need to remove and replace existing network
equipment for system expansion.

Make number of LANs and associated communication transparent to operator. Configure all I/O
points residing on any LAN to be capable of global sharing between all system LANS.

Design system to eliminate dependence on any single device for system alarm reporting and
control execution. Design each controller to operate independently by performing own control,
alarm management, and historical data collection.

Special Network Architecture Requirements:

1. Air-Handling Systems: For control applications of an air-handling system that consists of
air-handling unit(s) and VAV terminal units, include a dedicated LAN of application-
specific controllers serving VAV terminal units connected directly to controller that is
controlling air-handling-system air-handling unit(s). Basically, create DDC system LAN
that aligns with air-handling system being controlled.

DDC SYSTEM OPERATOR INTERFACES

Operator Means of System Access: Operator able to access entire DDC system through any of
multiple means including, but not limited to, the following;:

1. Remote connection through web access.

Make access to system, regardless of operator means used, transparent to operator.

Network Ports: For hardwired connection of desktop or portable workstation. Network port
easily accessible, properly protected, clearly labeled, and installed at the following locations:
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1.
2.

Each mechanical equipment room.
Each outdoor on-grade yard with equipment connected to DDC

D.  Desktop Workstations:

1.

2.

Connect Owner-furnished desktop workstation(s) to DDC system Level 1 LAN through a
communications port directly on LAN or through a communications port on a DDC
controller.

Able to communicate with any device located on any DDC system LAN.

E. Portable Workstations:

L.

F. POT:

—

Connect Owner-furnished portable workstation(s) to DDC system Level 1 LAN through
a communications port directly on LAN or through a communications port on a DDC
controller.

Able to communicate with any device located on any DDC system LAN.

Connect to DDC system Level 2 or Level 3 LAN through a communications port on an
application-specific controller, or a room temperature sensor connected to an application-
specific controller.

Connect to system through a wireless router connected to Level 1 LAN.

Connect to system through a cellular broadband data service.

Portable workstation able to communicate with any device connected to any system LAN
regardless of point of physical connection to system.

Monitor, program, schedule, adjust set points, and report capabilities of I/O connected
anywhere in system.

Have dynamic graphic displays that are identical to desktop workstations.

Connect DDC controller through a communications port local to controller.
Able to communicate with any DDC system controller that is directly connected or with
LAN or connected to DDC system.

G.  Mobile Device (Tablet and Smart Phone):

1.

2.

Connect Owner-furnished mobile devices to system through a wireless router connected
to LAN and cellular data service.

Able to communicate with any DDC controller connected to DDC system using secure
web access.

H.  Critical Alarm Reporting:

L.

Send operator-selected critical alarms to notify operator of critical alarms that require
immediate attention.

2. Send alarm notification to multiple recipients that are assigned for each alarm.
3. Notify recipients by any or all means, including email, text message, and prerecorded
phone message to mobile and landline phone numbers.
L Simultaneous Operator Use: Capable of accommodating up to five simultaneous operators that

are accessing DDC system through any of operator interfaces indicated.
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2.6 NETWORK COMMUNICATION PROTOCOL

A.  Use network communication protocol(s) that are open to Owner and available to other
companies for use in making future modifications to DDC system.

B. ASHRAE 135 Protocol:

1.

2.

Use ASHRAE 135 communication protocol as sole and native protocol used throughout
entire DDC system.

DDC system to not require use of gateways except to integrate HVAC equipment and
other building systems and equipment; not required to use ASHRAE 135 communication
protocol.

If used, gateways to connect to DDC system using ASHRAE 135 communication
protocol and Project object properties and read/write services indicated by
interoperability schedule.

Use operator workstations, controllers, and other network devices that are tested and
listed by BTL.

2.7 SYSTEM SOFTWARE

A.  Operator Interface Software:

L.

2.

hd

Minimize operator training through use of English language prorating and English
language point identification.

Minimize use of a typewriter-style keyboard through use of a pointing device similar to a
mouse.

Make operator sign-off a manual operation or, if no keyboard or mouse activity takes
place, an automatic sign-off.

Make automatic sign-off period programmable from one to 60 minutes in one-minute
increments on a per operator basis.

Record operator sign-on and sign-off activity and send to printer.

Security Access:

a. Use password control for operator access to DDC system.

b. Assign an alphanumeric password (field assignable) to each operator.

c. Grant operators access to DDC system by entry of proper password.

d. Use same operator password regardless of which computer or other operator
interface means are used.

e. Automatically update additions or changes made to passwords.

f. Assign each operator an access level to restrict access to data and functions the
operator is cable of performing.

g. Provide software with at least five access levels.

h. Assign each menu item an access level so that a one-for-one correspondence

between operator assigned access level(s) and menu item access level(s) is
required to gain access to menu item.

1. Display menu items to operator with those capable of access highlighted. Make
menu and operator access level assignments online programmable and under
password control.

Data Segregation:
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a. Include data segregation for control of specific data routed to a workstation, to an
operator or to a specific output device, such as a printer.

b. Include at least 32 segregation groups.

c. Make segregation groups selectable such as "fire points," "fire points on second
floor," "space temperature points," "HVAC points," and so on.

d. Make points assignable to multiple segregation groups. Display and output of data
to printer or monitor is to occur where there is a match of operator or peripheral
segregation group assignment and point segregations.

e. Make alarms displayed and printed at each peripheral to which segregation allows,
but only those operators assigned to peripheral and having proper authorization
level will be allowed to acknowledge alarms.

f. Assign operators and peripherals to multiple segregation groups and make all
assignments online programmable and under password control.

8. Operators able to perform commands including, but not limited to, the following:

Start or stop selected equipment.

Adjust set points.

Add, modify, and delete time programming.
Enable and disable process execution.

Lock and unlock alarm reporting for each point.
Enable and disable totalization for each point.
Enable and disable trending for each point.
Override control loop set points.

Enter temporary override schedules.

Define holiday schedules.

Change time and date.

Enter and modify analog alarm limits.

Enter and modify analog warning limits.

View limits.

Enable and disable demand limiting.

Enable and disable duty cycle.

Display logic programming for each control sequence.

0TV OBECFTIER MO L0 O

9. Reporting:

Generated automatically and manually.
Sent to displays, printers and disc files.
c. Types of Reporting:

op

1) General listing of points.

2) List points currently in alarm.

3) List of off-line points.

4) List points currently in override status.

5)  List of disabled points.

6)  List points currently locked out.

7) List of items defined in a "Follow-Up" file.
8)  List weekly schedules.

9) List holiday programming.

10) List of limits and deadbands.
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10.

Summaries: For specific points, for a logical point group, for an operator selected
group(s), or for entire system without restriction due to hardware configuration.

B.  Graphic Interface Software:

1.

W

11.

12.

13.

14.

15.
16.

17.

18.

19.

Include a full interactive graphical selection means of accessing and displaying system
data to operator. Include at least five levels with the penetration path operator assignable
(for example, site, building, floor, air-handling unit, and supply temperature loop). Native
language descriptors assigned to menu items are to be operator defined and modifiable
under password control.

Include a hierarchical-linked dynamic graphic operator interface for accessing and
displaying system data and commanding and modifying equipment operation. Interface is
to use a pointing device with pull-down or penetrating menus, color, and animation to
facilitate operator understanding of system.

Include at least 10 levels of graphic penetration with the hierarchy operator assignable.
Make descriptors for graphics, points, alarms, and such modifiable through operator's
workstation under password control.

Make graphic displays online user definable and modifiable using the hardware and
software provided.

Make data displayed within a graphic assignable regardless of physical hardware address,
communication, or point type.

Make graphics online programmable and under password control.

Make points assignable to multiple graphics where necessary to facilitate operator
understanding of system operation.

Graphics to also contain software points.

Penetration within a graphic hierarchy is to display each graphic name as graphics are
selected to facilitate operator understanding.

Provide a back-trace feature to permit operator to move upward in the hierarchy using a
pointing device. Back trace to show all previous penetration levels. Include operator with
option of showing each graphic full-screen size with back trace as horizontal header or by
showing a "stack" of graphics, each with a back trace.

Display operator accessed data on the monitor.

Provide operator with ability to select further penetration using pointing device to click
on a site, building, floor, area, equipment, and so on. Display defined and linked graphic
below that selection.

Include operator with means to directly access graphics without going through
penetration path.

Make dynamic data assignable to graphics.

Display points (physical and software) with dynamic data provided by DDC system with
appropriate text descriptors, status or value, and engineering unit.

Use color, rotation, or other highly visible means, to denote status and alarm states. Make
colors variable for each class of points, as chosen by operator.

Provide dynamic points with operator adjustable update rates on a per point basis from
one second to over a minute.

For operators with appropriate privilege, command points directly from display using
pointing device.

a. For an analog command point such as set point, display current conditions and
limits so operator can position new set point using pointing device.
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20.

21.

22.

b. For a digital command point such as valve position, show valve in current state
such as open or closed so operator could select alternative position using pointing
device.

c. Include a keyboard equivalent for those operators with that preference.

Give operator ability to split or resize viewing screen into quadrants to show one graphic
on one quadrant of screen and other graphics or spreadsheet, bar chart, word processing,
curve plot, and other information on other quadrants on screen. This feature allows real-
time monitoring of one part of system while displaying other parts of system or data to
better facilitate overall system operation.

Help Features:

a. Online context-sensitive help utility to facilitate operator training and
understanding.
b. Bridge to further explanation of selected keywords and contain text and graphics to

clarify system operation.

1) If help feature does not have ability to bridge on keywords for more
information, provide a complete set of user manuals in an indexed word-
processing program, which runs concurrently with operating system
software.

C. Available for Every Menu Item:
1) Index items for each system menu item.

Provide graphic generation software to allow operator ability to add, modify, or delete
system graphic displays.

a. Include libraries of symbols depicting HVAC symbols such as fans, coils, filters,
dampers, valves pumps, and electrical symbols similar to those indicated.

b. Use a pointing device in conjunction with a drawing program to allow operator to
perform the following:

1)  Define background screens.

2) Define connecting lines and curves.

3) Locate, orient, and size descriptive text.

4) Define and display colors for all elements.

5) Establish correlation between symbols or text and associated system points
or other displays.

C.  Project-Specific Graphics: Graphics documentation including, but not limited to, the following:

1.

2.

Site plan showing each building, and additional site elements, which are being controlled
or monitored by DDC system.

Plan for each building floor, including interstitial floors, and each roof level of each
building, showing the following:

a. Room layouts with room identification and name.
b. Locations and identification of all monitored and controlled HVAC equipment and
other equipment being monitored and controlled by DDC system.
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c. Location and identification of each hardware point being controlled or monitored
by DDC system.

Control schematic for each of following, including a graphic system schematic
representation, similar to that indicated on Drawings, with point identification, set point
and dynamic value indication, sequence of operation, and control logic diagram.

Graphic display for each piece of equipment connected to DDC system through a data
communications link. Include dynamic indication of all points associated with equipment.
DDC system network riser diagram that shows schematic layout for entire system
including all networks and all controllers, gateways, and other network devices.

D.  Customizing Software:

1.

Software to modify and tailor DDC system to specific and unique requirements of
equipment installed, to programs implemented and to staffing and operational practices
planned.

Online modification of DDC system configuration, program parameters, and database
using menu selection and keyboard entry of data into preformatted display templates.

At a minimum, include the following modification capability:

a. Operator Assignment: Designation of operator passwords, access levels, point
segregation, and auto sign-off.
b. Peripheral Assignment: Assignment of segregation groups and operators to

consoles and printers, designation of backup workstations and printers, designation
of workstation header points, and enabling and disabling of printout of operator
changes.

c. System Configuration and Diagnostics; Communications and peripheral port
assignments, DDC controller assignments to network, DDC controller enable and
disable, assignment of command trace to points, and application programs and
initiation of diagnostics.

d. System Text Addition and Change: English or native language descriptors for
points, segregation groups and access levels and action messages for alarms, run
time, and trouble condition.

e. Time and Schedule Change: Time and date set, time and occupancy schedules,
exception and holiday schedules, and daylight-savings time schedules.
f. Point related change capability is to include the following:

1) System and point enable and disable.

2)  Run-time enable and disable.

3) Assignment of points to segregation groups, calibration tables, lockout, and
run time and to a fixed I/O value.

4)  Assignment of alarm and warning limits.

g. Application program change capability is to include the following:

1) Enable and disable of software programs.

2)  Programming changes.

3) Assignment of comfort limits, global points, time and event initiators, time
and event schedules and enable and disable time and event programs.

DIRECT DIGITAL CONTROL (DDC) SYSTEM FOR HVAC 230923-22



ALLIGATOR RIVER NATIONAL WILDLIFE REFUGE FEBRUARY 2024
VISITORS CENTER HVAC REPLACEMENT

4.

10.

Provide software to allow operator ability to add points, or groups of points, to DDC
system and to link them to energy optimization and management programs. Make
additions and modifications online programmable using operator workstations,
downloaded to other network devices and entered into their databases. After verification
of point additions and associated program operation, upload and record database on hard
drive and disc for archived record.

Include high-level language programming software capability for implementation of
custom DDC programs. Include a compiler, linker, and up- and download capability.
Include a library of DDC algorithms, intrinsic control operators, arithmetic, logic, and
relational operators for implementation of control sequences. Also include, at a
minimum, the following:

Proportional control (P).

Proportional plus integral (PI).

Proportional plus integral plus derivative (PID).
Adaptive and intelligent self-learning control.

fo o

1)  Algorithm monitors loop response to output corrections and adjust loop
response characteristics in accordance with time constant changes imposed.

2) Algorithm operates in a continuous self-learning manner and retains in
memory a stored record of system dynamics so that on system shut down
and restart, learning process starts from where it left off.

Fully implemented intrinsic control operators including sequence, reversing, ratio, time
delay, time of day, highest select AO, lowest select AO, analog controlled digital output,
analog control AO, and digitally controlled AO.

Logic operators such as "And," "Or," "Not," and others that are part of a standard set
available with a high-level language.

Arithmetic operators such as "Add," "Subtract," "Multiply," "Divide," and others that are
part of a standard set available with a high-level language.

Relational operators such as "Equal to," "Not Equal to," "Less Than," "Greater Than,"
and others that are part of a standard set available with a high-level language.

E.  Alarm Handling Software:

1.

2.

Include alarm handling software to report all alarm conditions monitored and transmitted
through DDC controllers, gateways, and other network devices.

Include first in, first out handling of alarms in accordance with alarm priority ranking,
with most critical alarms first, and with buffer storage in case of simultaneous and
multiple alarms.

Make alarm handling active at all times to ensure that alarms are processed even if an
operator is not currently signed on to DDC system.

Alarms display is to include the following:

a. Indication of alarm condition such as "Abnormal Off" "Hi Alarm," and "Low
Alarm."

b. "Analog Value" or "Status" group and point identification with native language
point descriptor such as "Space Temperature, Building 110, 2nd Floor,
Room 212."

c. Discrete per point alarm action message, such as "Call Maintenance Dept. Ext-
5561."
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~

10.

d. Include extended message capability to allow assignment and printing of extended
action messages. Capability is to be operator programmable and assignable on a
per point basis.

Direct alarms to appropriate operator workstations, printers, and individual operators by
privilege level and segregation assignments.

Send email alarm messages to designated operators.

Send email, page, text, and voice messages to designated operators for critical alarms.
Categorize and process alarms by class.

a. Class 1:

1) Associated with fire, security, and other extremely critical equipment
monitoring functions; have alarm, trouble, return to normal, and
acknowledge conditions printed and displayed.

2)  Unacknowledged alarms to be placed in unacknowledged alarm buffer.

3)  All conditions make an audible alarm sound and require individual
acknowledgment to silence audible sound.

b. Class 2:

1) Critical, but not life-safety related, and processed same as Class 1 alarms,
except do not require individual acknowledgment.
2) Acknowledgement may be through a multiple alarm acknowledgment.

c. Class 3:

1) General alarms; printed, displayed, and placed in unacknowledged alarm
buffer queues.

2) Configure so each new alarm received makes an audible alarm sound that
are silenced by "acknowledging" alarm or by pressing a "silence" key.

3) Make acknowledgement of queued alarms either on an individual basis or
through a multiple alarm acknowledgement.

4) Print alarms returning to normal condition without an audible alarm sound
or require acknowledgment.

d. Class 4:

1)  Routine maintenance or other types of warning alarms.
2) Alarms to be printed only, with no display, no audible sound and no
acknowledgment required.

Include an unacknowledged alarm indicator on display to alert operator that there are
unacknowledged alarms in system. Operator able to acknowledge alarms on an individual
basis or through a multiple alarm acknowledge key, depending on alarm class.

To ensure that no alarm records are lost, make it possible to assign a backup printer to
accept alarms in case of failure of primary printer.

F. Reports and Logs:
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1.

2.
3.

Include reporting software package that allows operator to select, modify, or create
reports using DDC system I/O point data available.

Setup each report so data content, format, interval, and date are operator definable.
Sample and store report data on DDC controller, within storage limits of DDC controller,
and then uploaded to archive on server for historical reporting.

Make it possible for operators to obtain real-time logs of all I/O points by type or status,
such as alarm, point lockout, or normal.

Store reports and logs on servers hard drives in a format that is readily accessible by other
standard software applications, including spreadsheets and word processing.

Make reports and logs readily printable and set to be print either on operator command or
at a specific time each day.

G.  Standard Reports: Provide standard DDC system reports with operator ability to customize
reports later.

ANk WD =

All I/O: With current status and values.

Alarm: All current alarms, except those in alarm lockout.

Disabled I/0: All I/O points that are disabled.

Alarm Lockout I/0: All I/O points in alarm lockout, whether manual or automatic.
Alarm Lockout I/O in Alarm: All I/O in alarm lockout that are currently in alarm.
Logs:

Alarm history.
System messages.
System events.
Trends.

;oo

H.  Custom Reports: Operator able to easily define and prepare any system data into a daily,
weekly, monthly, annual, or other historical report. Reports to include a title with time and date
stamp.

I. Standard Trends:

1.
2.
3.

o

Trend all I/O point present values, set points, and other parameters indicated for trending.
Associate trends into groups, and setup a trend report for each group.

Store trends within DDC controller and uploaded to hard drives automatically on
reaching 75 percent of DDC controller buffer limit, or by operator request, or by
archiving time schedule.

Preset trend intervals for each 1/O point after review with Owner.

Make trend intervals operator selectable from 10 seconds up to 60 minutes. Make
minimum number of consecutive trend values stored at one time 100 per variable.

When drive storage memory is full, overwrite oldest data with most recent data.

Make archived and real-time trend data available for viewing numerically and graphically
by operators.

J. Custom Trends: Operator-definable custom trend log for any I/O point in DDC system.

—

Include each trend with interval, start time, and stop time.

Sample and store data on DDC controller, within reaching 75 percent storage limits of
DDC controller, and then uploaded to archive on server hard drives.

Make data retrievable for use in spreadsheets and standard database programs.
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K.  Programming Software:

1.
2.

Include programming software to execute sequences of operation indicated.

Include programming routines in simple and easy to follow logic with detailed text
comments describing what the logic does and how it corresponds to sequence of
operation.

Programming software is to be any of the following:

a. Graphic Based: Use a library of function blocks made from preprogrammed code
designed for DDC control systems.

1)  Assemble function blocks with interconnection lines that represent to
control sequence in a flowchart.

2) Make programming tools viewable in real time to show present values and
logical results of each function block.

b. Menu Based: Done by entering parameters, definitions, conditions, requirements,
and constraints.

c. Line by Line and Text Based: Programming is to declare variable types such as
local, global, real, integer, and so on, at the beginning of the program. Use
descriptive comments frequently to describe programming code.

Include means for detecting programming errors and testing software control strategies
with a simulation tool before implementing in actual control. Simulation tool may be
inherent with programming software or as a separate product.

L. Database Management Software:

1.

Where a separate SQL database is used for information storage, include database
management software that separates database monitoring and managing functions by
supporting multiple separate windows.

Secure database access using standard SQL authentication including ability to access data
for use outside of DDC system applications.

Include database management function summarizing information on trend, alarm, event,
and audit for the following database management actions:

a. Backup.
b. Purge.

c. Restore.

Database management software supporting the following:

a. Statistics: Display database server information and trend, alarm, event, and audit
information on database.
b. Maintenance: Include method of purging records from trend, alarm, event, and

audit databases by supporting separate screens for creating a backup before
purging, selecting database, and allowing for retention of a selected number of
day's data.

c. Backup: Include means to create a database backup file and select a storage
location.

DIRECT DIGITAL CONTROL (DDC) SYSTEM FOR HVAC 230923-26



ALLIGATOR RIVER NATIONAL WILDLIFE REFUGE FEBRUARY 2024
VISITORS CENTER HVAC REPLACEMENT

d. Restore: Include a restricted means of restoring a database by requiring operator to
have proper security level.

5. Information of current database activity, including the following:

a. Ready.

b. Purging record from a database.

c. Action failed.

d. Refreshing statistics.

e. Restoring database.

f. Shrinking a database.

g. Backing up a database.

h. Resetting Internet information services.

1. Starting network device manager.

] Shutting down the network device manager.

k. Action successful.

6. Database management software monitoring functions is to continuously read database
information once operator has logged on.

7. Include operator notification through on-screen pop-up display and email message when
database value has exceeded a warning or alarm limit.

8. Monitoring settings window with the following Sections:

a. Allow operator to set and review scan intervals and start times.

b. Email: Allow operator to create and review email and phone text messages to be
delivered when a warning or an alarm is generated.

c. Warning: Allow operator to define warning limit parameters, set reminder
frequency, and link email message.

d. Alarm: Allow operator to define alarm limit parameters, set reminder frequency,
and link email message.

e. Database Login: Protect system from unauthorized database manipulation by
creating a read access and a write access for each of trend, alarm, event, and audit
databases as well as operator proper security access to restore a database.

9. Monitoring settings taskbar with following informational icons:

a. Normal: Indicates by color and size, or other easily identifiable means, that all
databases are within their limits.

b. Warning: Indicates by color and size, or other easily identifiable means, that one or
more databases have exceeded their warning limit.

c. Alarm: Indicates by color and size, or other easily identifiable means, that one or
more databases have exceeded their alarm limit.

2.8 ASHRAE 135 GATEWAYS

A. Include BACnet communication ports, whenever available as an equipment OEM standard
option, for integration via a single communication cable. BACnet-controlled plant equipment
includes, but is not limited to, boilers, chillers, and variable-speed drives.
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2.9

B.

Include gateways to connect BACnet to legacy systems where indicated, existing non-BACnet
devices, and existing non-BACnet DDC-controlled equipment.

Include with each gateway an interoperability schedule showing each point or event on legacy
side that BACnet "client" will read, and each parameter that BACnet network will write to.
Describe this interoperability of BACnet services, or BIBBs, defined in ASHRAE 135,
Annex K.

Gateway Minimum Requirements:

1. Read and view all readable object properties on non-BACnet network to BACnet
network, and vice versa, where applicable.

2. Write to all writable object properties on non-BACnet network from BACnet network,
and vice versa, where applicable.

3. Include single-pass (only one protocol to BACnet without intermediary protocols)

translation from non-BACnet protocol to BACnet, and vice versa.

4. Comply with requirements of Data Sharing Read Property, Data Sharing Write Property,
Device Management Dynamic Device Binding-B, and Device Management
Communication Control BIBBs in accordance with ASHRAE 135.

5. Hardware, software, software licenses, and configuration tools for operator-to-gateway
communications.
6. Backup programming and parameters on CD media with ability to modify, download,

backup, and restore gateway configuration.

DDC CONTROLLERS

DDC system consisting of a combination of network controllers, programmable application
controllers, and application-specific controllers to satisfy performance requirements indicated.

DDC controllers to perform monitoring, control, energy optimization, and other requirements
indicated.

DDC controllers are to use a multitasking, multiuser, real-time digital control microprocessor
with a distributed network database and intelligence.

Each DDC controller is capable of full and complete operation as a completely independent unit
and as a part of DDC system wide distributed network.

Environment Requirements:

1. Controller hardware suitable for anticipated ambient conditions.
2. Controllers located in conditioned space rated for operation at 32 to 120 deg F.
3. Controllers located outdoors rated for operation at 40 to 150 deg F.

Power and Noise Immunity:

1. Operate controller at 90 to 110 percent of nominal voltage rating and perform an orderly
shutdown below 80 percent of nominal voltage.

2. Protect against electrical noise of 5 to 120 Hz and from keyed radios with up to 5 W of
power located within 36 inches of enclosure.
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G.  DDC Controller Spare Processing Capacity:

1. Include spare processing memory for each controller. RAM, PROM, or EEPROM will
implement requirements indicated with the following spare memory:

a. Network Controllers: 50 percent.
b. Programmable Application Controllers: Not less than 60 percent.
c. Application-Specific Controllers: Not less than 70 percent.
2. Memory for DDC controller's operating system and database are to include the following:
a. Monitoring and control.
b. Energy management, operation, and optimization applications.
c. Alarm management.
d. Historical trend data of all connected I/O points.
e. Maintenance applications.
f. Operator interfaces.
g. Monitoring of manual overrides.
H.  DDC Controller Spare I/O Point Capacity: Include spare I/O point capacity for each controller
as follows:
L. Network Controllers:
a. 10 percent of each Al, AO, BI, and BO point connected to controller.
b. Minimum Spare I/O Points per Controller:
1)  Als: Two.
2) AOs: Two.
3) Bls: Three.
4)  BOs: Three.
5) Option to provide universal I/O to meet spare requirements.
2. Programmable Application Controllers:
a. 10 percent of each Al, AO, BI, and BO point connected to controller.
b. Minimum Spare I/O Points per Controller:

1) Als: Two.

2) AOs: Two.

3)  Bls: Three.

4) BOs: Three.

5) Option to provide universal I/O to meet spare requirements.

3. Application-Specific Controllers:

10 percent of each Al, AO, BI, and BO point connected to controller.
Minimum Spare I/O Points per Controller:

1)  Als: One.
2)  AOs: One.
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3) BIs: One.
4) BOs: One.
5) Option to provide universal I/O to meet spare requirements.

L Maintenance and Support: Include the following features to facilitate maintenance and support:

b

Mount microprocessor components on circuit cards for ease of removal and replacement.
Means to quickly and easily disconnect controller from network.

Means to quickly and easily access connect to field test equipment.

Visual indication that controller electric power is on, of communication fault or trouble,
and that controller is receiving and sending signals to network.

J. 1/0 Point Interface:

1.

2.

Connect hardwired I/O points to network, programmable application, and application-
specific controllers.

Protect I/O points so shorting of point to itself, to another point, or to ground will not
damage controller.

Protect I/O points from voltage up to 24 V of any duration so that contact will not
damage controller.

Als:

a. Include monitoring of low-voltage (0 to 10 V dc), current (4 to 20 mA) and
resistance signals from thermistor and RTD sensors.

b. Compatible with, and field configurable to, sensor and transmitters installed.

c. Perform analog-to-digital (A-to-D) conversion with a minimum resolution of 8 bits
or better to comply with accuracy requirements indicated.

d. Signal conditioning including transient rejection for each Al

e. Capable of being individually calibrated for zero and span.

f. Incorporate common-mode noise rejection of at least 50 dB from 0 to 100 Hz for

differential inputs, and normal-mode noise rejection of at least 20 dB at 60 Hz
from a source impedance of 10000 ohms.

g. External conversion resistors are not permitted.
AOs:
a. Perform analog-to-digital (A-to-D) conversion with a minimum resolution of 8 bits

or better to comply with accuracy requirements indicated.
b. Output signals range of 4 to 20 mA dc or 0 to 10 V dc as required to include proper
control of output device.

c. Capable of being individually calibrated for zero and span.

d. Drift is to be not greater than 0.4 percent of range per year.

e. External conversion resistors are not permitted.

BlIs:

a. Accept contact closures and ignore transients of less than 5 ms duration.

b. Isolate and protect against an applied steady-state voltage of up to 180 V ac peak.

c. Include a wetting current of at least 12 mA to be compatible with commonly
available control devices and protected against effects of contact bounce and noise.
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d. Sense "dry contact" closure without external power (other than that provided by
controller) being applied.
e. Pulse accumulation input points complying with all requirements of Bls and accept

up to 10 pulses per second for pulse accumulation. Include buffer to totalize
pulses. Pulse accumulator is to accept rates of at least 20 pulses per second. Reset
the totalized value to zero on operator's command.

BOs:
a. Include relay contact closures or triac outputs for momentary and maintained
operation of output devices.
1) Relay contact closures to have a minimum duration of 0.1 second and at
least 180 V of isolation.
2) Include electromagnetic interference suppression on all output lines to limit
transients to non-damaging levels.
3) Minimum contact rating tobe 1 A at 24 V ac.
4) Triac outputs to have at least 180 V of isolation and minimum contact rating
of 1l Aat24V ac.
b. Include BOs with two-state operation or a pulsed low-voltage signal for pulse-
width modulation control.
C. BOs to be selectable for either normally open or normally closed operation.
d. Include tristate outputs (two coordinated BOs) for control of three-point, floating-

type electronic actuators without feedback.

2.10 NETWORK CONTROLLERS

A. General:

1.

Include adequate number of controllers to achieve performance indicated.

2. Provide one or more independent, standalone, microprocessor-based network controllers
to manage global strategies indicated.

3. Include enough memory to support its operating system, database, and programming
requirements with spare memory indicated.

4. Share data between networked controllers and other network devices.

5. Operating system of controller to manage I/O communication signals to allow distributed
controllers to share real and virtual object information and allow for central monitoring
and alarms.

6. Include network controllers with a real-time clock.

7. Controller to continually check status of its processor and memory circuits. If an
abnormal operation is detected, controller is to assume a predetermined failure mode and
generate an alarm notification.

8. Make controllers fully programmable.

B.  Communication:
1. Network controllers communicate with other devices on DDC system Level 1 network.
2. Network controller to also perform routing if connected to network of programmable

application controllers and application-specific controllers.
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C. Operator Interface:

1.

2.

Equip controllers with a service communications port for connection to portable
operator's workstation or mobile device.
Local Keypad and Display:

a. Equip controller with local keypad and digital display for interrogating and editing
data.
b. Use of keypad and display requires a security password.

D.  Serviceability:

L.

2.

3.

Equip controller with diagnostic LEDs or other form of local visual indication of power,
communication, and processor.

Connect wiring and cable connections to field-removable, modular terminal strips or to a
termination card connected by a ribbon cable.

Maintain Basic Input Output System (BIOS) and programming information in event of
power loss for at least 72 hours.

2.11 PROGRAMMABLE APPLICATION CONTROLLERS

A. General:

L.

Include adequate number of controllers to achieve performance indicated.

2. Provide enough memory to support its operating system, database, and programming
requirements with spare memory indicated.

3. Share data between networked controllers and other network devices.

4, Include controller with operating system to manage /O communication signals to allow
distributed controllers to share real and virtual object information and allow for central
monitoring and alarms.

5. Include controllers with a real-time clock.

6. Controller is to continually check status of its processor and memory circuits. If an
abnormal operation is detected, controller assumes a predetermined failure mode and
generates an alarm notification.

7. Fully programmable.

B. Communication:
1. Programmable application controllers are to communicate with other devices on network.
C. Operator Interface:

1. Equip controllers with a service communications port for connection to portable
operator's workstation or mobile device.

2. Local Keypad and Display:

a. Equip controller with local keypad and digital display for interrogating and editing
data.
b. Protect use of keypad and display by security password.
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D.

2.12

2.13

Serviceability:

1. Equip controller with diagnostic LEDs or other form of local visual indication of power,
communication, and processor.

2. Connect wiring and cable connections to field-removable, modular terminal strips or to a
termination card connected by a ribbon cable.

3. Maintain BIOS and programming information in event of power loss for at least 72
hours.

APPLICATION-SPECIFIC CONTROLLERS

Description: Microprocessor-based controllers, which through hardware or firmware design are
dedicated to control a specific piece of equipment or system. Controllers are not fully user-
programmable but are configurable and customizable for operation of equipment they are
designed to control.

L. Capable of standalone operation and continued control functions without being connected
to network.
2. Share data between networked controllers and other network devices.

Communication: Application-specific controllers are to communicate with other application-
specific controllers and devices on network, and to programmable application controllers and
network controllers.

Operator Interface: Equip controllers with a service communications port for connection to
portable operator's workstation or mobile device.

Serviceability:

1. Equip controller with diagnostic LEDs or other form of local visual indication of power,
communication, and processor.

2. Connect wiring and cable connections to field-removable, modular terminal strips or to a
termination card connected by a ribbon cable.

3. Use nonvolatile memory and maintain all BIOS and programming information in event of
power loss.

CONTROLLER SOFTWARE

General:

L. Software applications are to reside and operate in controllers. Edit applications through

operator workstations or mobile devices.

2. Identify I/O points by up to 30-character point name and up to 16-character point

descriptor. Use same names throughout, including at operator workstations.

Execute control functions within controllers using DDC algorithms.

4, Configure controllers to use stored default values to ensure fail-safe operation. Use
default values when there is a failure of a connected input instrument or loss of
communication of a global point value.

W
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B. Security:
1. Secure operator access using individual security passwords and user names.
2. Passwords restrict operator to points, applications, and system functions as assigned by
system manager.
3. Record operator log-on and log-off attempts.

4. Protect from unauthorized use by automatically logging off after last keystroke. Make the
delay time operator-definable.

C. Scheduling: Include capability to schedule each point or group of points in system. Each
schedule is to consist of the following:

1. Weekly Schedule:

a. Include separate schedules for each day of week.

b. Each schedule should include capability for start, stop, optimal start, optimal stop,
and night economizer.

c. Each schedule may consist of up to 10 events.

d. When a group of objects are scheduled together, include capability to adjust start
and stop times for each member.

2. Exception Schedules:

a. Include ability for operator to designate any day of the year as an exception
schedule.

b. Exception schedules may be defined up to a year in advance. Once an exception
schedule is executed, it will be discarded and replaced by regular schedule for that
day of week.

3. Holiday Schedules:
a. Include capability for operator to define up to 99 special or holiday schedules.
b. Place schedules on scheduling calendar with ability to repeated each year.

c. Operator able to define length of each holiday period.

D.  System Coordination:

1. Include standard application for proper coordination of equipment.

2. Include operator with a method of grouping together equipment based on function and
location.

3. Include groups that may be for use in scheduling and other applications.

E. Binary Alarms:

L. Set each binary point to alarm based on operator-specified state.
2. Include capability to automatically and manually disable alarming.

F. Analog Alarms:

1. Provide each analog object with both high and low alarm limits.
2. Include capability to automatically and manually disable alarming.
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G.  Alarm Reporting:

1. Include ability for operators to determine action to be taken in event of an alarm.
2. Route alarms to appropriate operator workstations based on time and other conditions.
3. Include ability for alarms to start programs, print, be logged in event logs, generate

custom messages, and display graphics.
H.  Remote Communication:

1. Include ability for system to notify operators by phone message, text message, and email
in event of an alarm.

L Electric Power Demand Limiting:
1. Monitor building or other operator-defined electric power consumption from signals
connected to electric power meter or from a watt transducer or current transformer.
2. Predict probable power demand such that action can be taken to prevent exceeding

demand limit. When demand prediction exceeds demand limit, action will be taken to
reduce loads in a predetermined manner. When demand prediction indicates demand limit
will not be exceeded, action will be taken to restore loads in a predetermined manner.

3. Accomplish demand reduction by the following means:
a. Reset air-handling-unit supply temperature set points.
b. Reset space temperature set points.
C. De-energize equipment based on priority.
4. Base demand-limiting parameters, frequency of calculations, time intervals, and other

relevant variables on the means by which electric power service provider computes
demand charges.

5. Include demand-limiting prediction and control for any individual meter monitored by
system or for total of any combination of meters.
6. Include means operator to make the following changes online:
a. Addition and deletion of loads controlled.
b. Changes in demand intervals.
c. Changes in demand limit for meter(s).
d. Maximum shutoff time for equipment.
e. Minimum shutoff time for equipment.
f. Select rotational or sequential shedding and restoring.
g. Shed and restore priority.

7. Include the following information and reports, to be available on an hourly, daily,
weekly, monthly, and annual basis:

a. Total electric consumption.
b. Peak demand.
c. Date and time of peak demand.
d. Daily peak demand.
J. Maintenance Management: Monitor equipment status and generate maintenance messages

based on operator-designated run-time, starts, and calendar date limits.
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K.  Sequencing: Include application software based on sequences of operation indicated to properly
sequence chillers, boilers, and other applicable HVAC equipment.

L. Control Loops:

1. Support any of the following control loops, as applicable to control required:
Two-position (on/off, open/close, slow/fast) control.
Proportional control.

Proportional plus integral (PI) control.
Proportional plus integral plus derivative (PID) control.

oo

1) Include PID algorithms with direct or reverse action and anti-windup.

2)  Algorithm to calculate a time-varying analog value used to position an
output or stage a series of outputs.

3) Make controlled variable, set point, and PID gains operator-selectable.

e. Adaptive (automatic tuning).
M.  Staggered Start: Prevent all controlled equipment from simultaneously restarting after a power
outage. Make the order which equipment (or groups of equipment) is started, along with the

time delay between starts, operator-selectable.

N.  Energy Calculations:

1. Include software to allow instantaneous power or flow rates to be accumulated and
converted to energy usage data.
2. Include algorithm that calculates a sliding-window average (rolling average). Make

algorithm flexible to allow window intervals to be operator specified (such as 15, 30, or
60 minutes).

3. Include algorithm that calculates a fixed-window average. Use a digital input signal to
define start of window period (such as signal from utility meter) to synchronize fixed-
window average with that used by utility.

O.  Anti-Short Cycling:

I. Protect BO points from short cycling.
2. Feature to allow minimum on-time and off-time to be selected.

P. On and Off Control with Differential:

L. Include algorithm that allows BO to be cycled based on a controlled variable and set
point.
2. Use direct- or reverse-acting algorithm and incorporate an adjustable differential.

Q. Run-Time Totalization:

L. Include software to totalize run-times for all Bl and BO points.
2. Assign a high run-time alarm, if required, by operator.
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2.14 ENCLOSURES

A. General:

1.

House each controller and associated control accessories in enclosure. Enclosure is to
serve as central tie-in point for control devices such as switches, transmitters, transducers,
power supplies, and transformers.

2. Do not house more than one controller in single enclosure.

3. Include enclosure door with key locking mechanism. Key locks alike for all enclosures
and include one pair of keys per enclosure.

4. Include wall-mounted enclosures with brackets suitable for mounting enclosures to wall
or freestanding support stand as indicated.

5. Supply each enclosure with complete set of as-built schematics, tubing, and wiring
diagrams and product literature located in pocket on inside of door.

B. Internal Arrangement:

1. Arrange internal layout of enclosure to group and protectelectric, and electronic
components associated with controller, but not an integral part of controller.

2. Arrange layout to group similar products together.

3. Include a barrier between line-voltage and low-voltage electrical and electronic products.

4. Factory or shop install products, tubing, cabling, and wiring complying with requirements
and standards indicated.

5. Terminate field cable and wire using heavy-duty terminal blocks.

6. Include spare terminals, equal to not less than 10 percent of used terminals.

7. Include spade lugs for stranded cable and wire.

8. Install maximum of two wires on each side of terminal.

9. Include enclosure field electric power supply with toggle-type switch located at entrance
inside enclosure to disconnect power.

10.  Include enclosure with line-voltage nominal 20 A GFCI duplex receptacle for service and
testing tools. Wire receptacle on hot side of enclosure disconnect switch and include with
5 A circuit breaker.

11.  Mount products within enclosure on removable internal panel(s).

12.  Include products mounted in enclosures withnameplates (black letters on a white
background). Nameplates are to have at least 1/4-inch-high lettering.

13.  Route tubing cable and wire located inside enclosure within a raceway with continuous
removable cover.

14. Label each end of cable, wire, and tubing in enclosure following an approved
identification system that extends from field I/O connection and all intermediate
connections throughout length to controller connection.

15.  Size enclosure internal panel to include at least 15 percent spare area on face of panel.

C.  Environmental Requirements:

1.

2.

Evaluate temperature and humidity requirements of each product to be installed within
each enclosure.

Calculate enclosure internal operating temperature considering heat dissipation of all
products installed within enclosure and ambient effects (solar, conduction, and wind) on
enclosure.
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3. Where required by application, include temperature-controlled electrical heat to maintain
inside of enclosure above minimum operating temperature of product with most stringent
requirement.

4, Where required by application, include temperature-controlled ventilation fans with

filtered louver(s) to maintain inside of enclosure below maximum operating temperature
of product with most stringent requirement.

5. Include temperature-controlled cooling within the enclosure for applications where
ventilation fans cannot maintain inside temperature of enclosure below maximum
operating temperature of product with most stringent requirement.

6. Where required by application, include humidity-controlled electric dehumidifier or
cooling to maintain inside of enclosure below maximum relative humidity of product
with most stringent requirement and to prevent surface condensation within enclosure.

2.15 RELAYS
A.  General-Purpose Relays:

NRTL listed.

Heavy-duty, electromechanical type; rated for at least 10 A at 250 V ac and 60 Hz.

SPDT, DPDT, or three-pole double-throw, as required by control application.

Construct contacts of silver, silver alloy, or gold.

Enclose relay in a polycarbonate dust-tight cover.

Include LED indication and push-to-test button to test manual operation of relay without

power on coil.

Equip relays with coil transient suppression to limit transients to non-damaging levels.

8. Plug each relay into industry-standard, 35 mm DIN rail socket. Plug all relays located in
control panels into sockets that are mounted on a DIN rail.

9. Include relay socket with screw terminals. Mold into socket the coincident screw terminal

numbers.

ANl o e

~

B.  Multifunction Time-Delay Relays:

—

NRTL listed.

2. Continuous-duty type, rated for at least 10 A at 240 V ac and 60 Hz.

Relay with up to 4 programmable functions to provide on/off delay, interval, and recycle

timing functions.

Plug-in-style relay with either multi-pin or blade plug.

Construct contacts of silver, silver alloy, or gold.

Enclose relay in a dust-tight cover.

Include knob and dial scale for alternative digital interface for setting delay time.

Visual Status Indication: Power "On" and Output "On" status.

Equip relays with transient suppression to limit transients to non-damaging levels.

0. Plug each relay into industry-standard, 35 mm DIN rail socket. Plug all relays located in
control panels into sockets that are mounted on a DIN rail.

11.  Include relay socket with screw terminals. Mold into socket the coincident screw terminal

numbers.

W

S0 X No LA

C.  Latching Relays:

1. NRTL listed.
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PN R WD

Continuous-duty type, rated for at least 10 A at 250 V ac and 60 Hz.

SPDT, DPDT, or three-pole double-throw, as required by control application.
Plug-in-style relay with either multi-pin or blade plug.

Construct contacts of silver, silver alloy, or gold.

Enclose relay in a polycarbonate dust-tight cover.

Equip relays with coil transient suppression to limit transients to non-damaging levels.
Plug each relay into industry-standard, 35 mm DIN rail socket. Plug all relays located in
control panels into sockets that are mounted on a DIN rail.

Relay socket with screw terminals. Mold into socket the coincident screw terminal
numbers.

D.  Current Sensing Relays:

WOk W=

NRTL listed.

Monitors ac current.

Independent adjustable controls for pickup and dropout current.

Energized when supply voltage is present and current is above pickup setting.
De-energizes when monitored current is below dropout current.

Dropout current is adjustable from 50 to 95 percent of pickup current.

Visual indication of contact status.

Include current transformer, if required for application.

House current sensing relay and current transformer if required in its own enclosure.

2.16 ELECTRICAL POWER DEVICES

A. Control Transformers:

L.

(98]

Sizing Criteria: Size control transformers for total connected load, plus additional 25
percent of connected load for future spare capacity.

Transformer Minimum Capacity: 40 VA.

Protection: Provide transformers with both primary and secondary fuses. Integral circuit
breaker is acceptable in lieu of fuses.

Enclosure: House control transformers in NEMA 250 enclosures, type as indicated in
"Performance Requirements" Article for application.

2.17 PRESSURE INSTRUMENT SIGNAL AIR PIPING AND TUBING

A.  Products in this article are intended for use with the following:

1.

Signal air between pressure instruments, such as sensors, switches, transmitters,
controllers, and accessories.

B.  Copper Tubing:

1.

nbkhwbn

Seamless phosphor deoxidized copper, drawn tempered, or soft annealed, with chemical
and physical properties in accordance with ASTM B75/B75M.

Performance, dimensions, weight, and tolerance in accordance with ASTM B28&0.
Diameter, as required by application, not less than nominal 1/4 inch.

Wall thickness, as required by application, but not less than 0.030 inch.

Copper Tubing Connectors and Fittings - Brass, Compression Type:
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6.

a. Single or double ferrule design creating a constant tension between fitting body
and fitting nut for leak-free seal.

Copper Tubing Connectors and Fittings - Copper, Solder-Joint Type:

a. Copper Solder-Joint Fittings: Cast, ASME B16.18 or wrought, ASME B16.22.

2.18 CONTROL WIRE AND CABLE

A.  Wire: Single conductor control wiring above 24 V.

Wire Size: Minimum 18 AWG.

Conductors: 7/24 soft annealed copper strand with 2- to 2.5-inch lay.

Conductor Insulation: 600 V, Type THWN or Type THHN, and 90 deg C in accordance
with UL 83.

Conductor Insulation Colors: Black (hot), white (neutral), and green (ground).

Furnish on spools.

B.  Single, Twisted-Shielded, Instrumentation Cable above 24 V:

el S

Wire Size: Minimum 18 AWG.

Conductors: Twisted, 7/24 soft annealed copper strand with a 2- to 2.5-inch lay.
Conductor Insulation: Type THHN/THWN or Type TFN rating.

Conductor Insulation Colors:

a. Twisted Pair: Black and white.
b. Twisted Triad: Black, red, and white.

Shielding: 100 percent type, 0.35/0.5-mil aluminum/My]lar tape, helically applied with 25
percent overlap, and aluminum side in with tinned copper drain wire.

Outer Jacket Insulation: 600 V, 90 deg C rating, and Type TC cable.

Furnish on spools.

C. Single, Twisted-Shielded, Instrumentation Cable 24 V and Less:

el S

6.
7.

Wire Size: Minimum 18 AWG.

Conductors: Twisted, 7/24 soft annealed copper stranding with a 2- to 2.5-inch lay.
Conductor Insulation: Nominal 15-mil thickness, constructed from flame-retardant PVC.
Conductor Insulation Colors:

a. Twisted Pair: Black and white.
b. Twisted Triad: Black, red, and white.

Shielding: 100 percent type, 1.35-mil aluminum/polymer tape, helically applied with 25
percent overlap, and aluminum side in with tinned copper drain wire.

Outer Jacket Insulation: 300 V, 105 deg C rating, and Type PLTC cable.

Furnish on spools.

D. LAN and Communication Cable: Comply with DDC system manufacturer requirements for
network being installed.

DIRECT DIGITAL CONTROL (DDC) SYSTEM FOR HVAC 230923 -40



ALLIGATOR RIVER NATIONAL WILDLIFE REFUGE FEBRUARY 2024
VISITORS CENTER HVAC REPLACEMENT

2.19

2.20

1. Comply with following requirements for balanced twisted pair cable described in
Section 260523 "Control-Voltage Electrical Power Cables."

a. Plenum rated.
b. Unique color that is different from other cables used on Project.
RACEWAYS

Comply with requirements in Section 260533.13 "Conduits for Electrical Systems" and
Section 260533.16 "Boxes and Covers for Electrical Systems" for electrical power raceways
and boxes.

Comply with requirements in Section 270528 "Pathways for Communications Systems" for
raceways for balanced twisted pair cables and optical fiber cables.

IDENTIFICATION

Control Equipment, Instruments, and Control Devices:

1. Laminated acrylic or melamine plastic sign bearing unique identification.

a. Include instruments with unique identification identified by equipment being
controlled or monitored, followed by point identification.

2. Engraved phenolic consisting of three layers of rigid laminate. Top and bottom layers
color-coded black with contrasting white center exposed by engraving through outer
layer.

3. Fastened with drive pins.

4. Instruments, control devices, and actuators with Project-specific identification tags

having unique identification numbers following requirements indicated and provided by
original manufacturer do not require additional identification.

Raceway and Boxes:

1. Comply with requirements for identification specified in Section 260553 "Identification
for Electrical Systems."
2. Paint cover plates on junction boxes and conduit same color as tape banding for conduits.

After painting, label cover plate "HVAC Controls" using engraved phenolic tag.

3. For raceways housing pneumatic tubing, add phenolic tag labeled "HVAC Instrument Air
Tubing."

4. For raceways housing air signal tubing, add phenolic tag labeled "HVAC Air Signal
Tubing."

Equipment Warning Labels:

1. Self-adhesive label with pressure-sensitive adhesive back and peel-off protective jacket.
2. Lettering size at least 14-point type with white lettering on red background.
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3. Warning label to read "CAUTION-Equipment operated under remote automatic control
and may start or stop at any time without warning. Switch electric power disconnecting
means to OFF position before servicing."

4, Lettering to be enclosed in a white line border. Edge of label is to extend at least 0.25
inchbeyond white border.

PART 3 - EXECUTION

3.1

A.

32

3.3

DDC SYSTEM INTERFACE WITH OTHER SYSTEMS AND EQUIPMENT
Communication Interface to Equipment with Integral Controls:

1. DDC system has communication interface with equipment having integral controls and
having communication interface for remote monitoring or control.

Communication Interface to Other Building Systems:

1. DDC system communicates with systems having communication interface.

PREINSTALLATION INTEGRATION TESTING

Perform the following pretesting of other systems and equipment integration with DDC system
before field installation:

L. Test all communications in a controlled environment to ensure connectivity.

2. Load software and demonstrate functional compliance with each control sequence of
operation indicated.

3. Using simulation, demonstrate compliance with sequences of operation and other

requirements indicated including, but not limited to, the following:

a. HVAC equipment controlled through DDC system, such as boilers, chillers,
pumps, and air-handling units.

b. Equipment faults and system recovery with fault annunciation.
c. Analog and Boolean value alarming and annunciation.

4. Develop a method for testing interfaces before deployment.

5. Submit documentation supporting compliance upon request.

CONTROL DEVICES FOR INSTALLATION BY INSTALLERS
Deliver selected control devices, specified in indicated HVAC instrumentation and control
device Sections, to identified equipment and systems manufacturers for factory installation and

to identified installers for field installation.

Deliver the following to duct fabricator and Installer for installation in ductwork. Include
installation instructions to Installer and supervise installation for compliance with requirements.

1. Control dampers, which are specified in Section 230923.12 "Control Dampers."
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3.5

C.

Deliver the following to plumbing and HVAC piping installers for installation in piping. Include
installation instructions to Installer and supervise installation for compliance with requirements.
GENERAL INSTALLATION REQUIREMENTS

Install products to satisfy more stringent of all requirements indicated.

Install products level, plumb, parallel, and perpendicular with building construction.

Support products, tubing, piping wiring, and raceways. Brace products to prevent lateral
movement and sway or a break in attachment.

If codes and referenced standards are more stringent than requirements indicated, comply with
requirements in codes and referenced standards.

Fabricate openings and install sleeves in ceilings, floors, roof, and walls required by installation
of products. Before proceeding with drilling, punching, and cutting, check for concealed work
to avoid damage. Patch, flash, grout, seal, and refinish openings to match adjacent condition.

Firestop Penetrations Made in Fire-Rated Assemblies: Comply with requirements in
Section 078413 "Penetration Firestopping."

Welding Requirements:

1. Restrict welding and burning to supports and bracing.

2. No equipment is cut or welded without approval. Welding or cutting will not be approved
if there is risk of damage to adjacent Work.

3. Welding, where approved, is to be by inert-gas electric arc process and is to be performed
by qualified welders in accordance with applicable welding codes.

4, If requested on-site, show satisfactory evidence of welder certificates indicating ability to

perform welding work intended.

Fastening Hardware:

1. Wrenches, pliers, and other tools that damage surfaces of rods, nuts, and other parts are
prohibited for work of assembling and tightening fasteners.

2. Tighten bolts and nuts firmly and uniformly. Do not overstress threads by excessive force
or by oversized wrenches.

3. Lubricate threads of bolts, nuts, and screws with graphite and oil before assembly.

If product locations are not indicated, install products in locations that are accessible and that
will permit service and maintenance from floor, equipment platforms, or catwalks without
removal of permanently installed furniture and equipment.

INSTALLATION OF GATEWAYS

Install gateways if required for DDC system communication interface requirements indicated.

L. Install gateway(s) required to suit indicated requirements.
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B.  Test gateways to verify that communication interface functions properly.

3.6 INSTALLATION OF ROUTERS
A.  Install routers if required for DDC system communication interface requirements indicated.
1. Install router(s) required to suit indicated requirements.

B.  Test routers to verify that communication interface functions properly.

3.7 INSTALLATION OF CONTROLLERS
A.  Install controllers in enclosures to comply with indicated requirements.
B. Connect controllers to field power supply.

C. Install controllers with latest version of applicable software and configure to execute
requirements indicated.

D.  Test and adjust controllers to verify operation of connected I/O to achieve performance
indicated requirements while executing sequences of operation.

E. Installation of Network Controllers:

I. DDC system provider and DDC system manufacturer to determine quantity and location
of network controllers to satisfy requirements indicated. Provide minimum quantity
indicated.

2. Install controllers in a protected location that is easily accessible by operators.

3. Locate top of controller within 72 inches of finished floor.

F. Installation of Programmable Application Controllers:
I. DDC system provider and DDC system manufacturer to determine quantity and location

of programmable application controllers to satisfy requirements indicated. Provide
minimum quantity indicated.

2. Install controllers in a protected location that is easily accessible by operators.

3. Locate top of controller within 72 inches of finished floor, except where dedicated
controllers are installed at terminal units.

G.  Application-Specific Controllers:

1. DDC system provider and DDC system manufacturer to determine quantity and location
of application-specific controllers to satisfy requirements indicated. Provide minimum
quantity indicated.

2. For controllers not mounted directly on equipment being controlled, install controllers in
a protected location that is easily accessible by operators.
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3.8 INSTALLATION OF ENCLOSURES
A.  Install the following items in enclosures, to comply with indicated requirements:

Gateways.

Routers.

Controllers.

Electrical power devices.
Relays.

Accessories.
Instruments.

Actuators.

PN R WD =

B.  Attach wall-mounted enclosures to wall using the following types of steel struts:

1. For NEMA 250 Enclosures: Type 1; use corrosion-resistant-coated steel strut and
hardware.

2. For NEMA 250 Enclosures and Enclosures Located Outdoors: Type 4; use stainless steel
strut and hardware.

3. Install plastic caps on exposed cut edges of strut.

C.  Align top or bottom of adjacent enclosures of like size.

D. Install floor-mounted enclosures located in mechanical equipment roomson concrete
housekeeping pads. Attach enclosure legs using stainless steel anchors.

E. Install continuous and fully accessible wireways to connect conduit, wire, and cable to multiple
adjacent enclosures. Wireways used for application are to have protection equal to NEMA 250
rating of connected enclosures.

3.9 ELECTRIC POWER CONNECTIONS

A.  Connect electrical power to DDC system products requiring electrical power connections.

B.  Design of electrical power to products not indicated with electric power is delegated to DDC
system provider and installing trade to provide a fully functioning DDC system. Work is to

comply with NFPA 70 and other requirements indicated.

C. Comply with requirements in Section 262816 "Enclosed Switches and Circuit Breakers" for
electrical power circuit breakers.

D.  Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors and
Cables" for electrical power conductors and cables.

E. Comply with requirements in Section 260533.13 "Conduits for Electrical Systems" and

Section 260533.16 "Boxes and Covers for Electrical Systems" for electrical power raceways
and boxes.
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3.10 INSTALLATION OF IDENTIFICATION

A.  Identify system components, wiring, cabling, and terminals. Comply with requirements in
Section 260553 "Identification for Electrical Systems" for identification products and
installation.

B.  Install laminated acrylic or melamine plastic signs with unique identification on face for each of
the following:

Server.

Gateway.

Router.

DDC controller.
Enclosure.

Electrical power device.
Accessory.

Nk wh =

C. Install unique instrument identification for each instrument connected to DDC controller.

D.  Install unique identification for each control damper and valve actuator connected to DDC
controller.

E.  Where product is installed above accessible tile ceiling, also install matching identification on
face of ceiling grid located directly below.

F. Where product is installed above an inaccessible ceiling, also install identification on face of
access door directly below.

G.  Warning Labels and Signs:

1. Permanently attach to equipment that can be automatically started by DDC control
system.
2. Locate where highly visible near power service entry points.

3.11 NETWORK NAMING AND NUMBERING
A.  Coordinate with Owner and provide unique naming and addressing for networks and devices.
B.  ASHRAE 135 Networks:

1. MAC Address:

a. Assign and document a MAC address unique to its network for every network
device.
b. Ethernet Networks: Document MAC address assigned at its creation.

c. MS/TP Networks: Assign from 00 to 64.
2. Network Numbering:

a. Assign unique numbers to each new network.
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b. Provide ability for changing network number through device switches or operator
interface.

c. DDC system, with all possible connected LANs, can contain up to 65,534 unique
networks.

3. Device Object Identifier Property Number:

a. Assign unique device object identifier property numbers or device instances for
each device network.
b. Provide for future modification of device instance number by device switches or

operator interface.
c. LAN is to support up to 4,194,302 unique devices.

4. Device Object Name Property Text:
a. Device object name property field to support 32 minimum printable characters.
b. Assign unique device "Object Name" property names with plain-English
descriptive names for each device.
1) Example 1: Device object name for device controlling heating water boiler
plant at Building 1000 would be "Heating Water System Bldg. 1000."
2)  Example 2: Device object name for VAV terminal unit controller could be
"VAV Unit 102."
5. Object Name Property Text for Other Than Device Objects:

a. Object name property field is to support 32 minimum printable characters.
b. Assign object name properties with plain-English names descriptive of application.

1) Example 1: "Zone 1 Temperature."
2) Example 2 "Fan Start and Stop."

6. Object Identifier Property Number for Other Than Device Objects:

a. Assign object identifier property numbers according to drawings or tables
indicated.
b. If not indicated, object identifier property numbers may be assigned at Installer's

discretion but must be approved by Owner in advance, be documented, and be
unique for like object types within device.

3.12 INSTALLATION OF CONTROL WIRE, CABLE, AND RACEWAY
A. Comply with NECA 1.
B. Wire and Cable Installation:

1. Comply with installation requirements in Section 260523 "Control-Voltage Electrical
Power Cables."
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2. Install cables with protective sheathing that is waterproof and capable of withstanding
continuous temperatures of 90 deg C with no measurable effect on physical and electrical
properties of cable.

a. Provide shielding to prevent interference and distortion from adjacent cables and
equipment.
3. Terminate wiring in a junction box.
a. Clamp cable over jacket in a junction box.
b. Individual conductors in the stripped section of cable is to be slack between the

clamping point and terminal block.

4. Terminate field wiring and cable not directly connected to instruments and control
devices having integral wiring terminals using terminal blocks.
5. Install signal transmission components in accordance with IEEE C2, REA Form 511a,

NFPA 70, and as indicated.

6. Use shielded cable to transmitters.
7. Use shielded cable to temperature sensors.
8. Perform continuity and meager testing on wire and cable after installation.

C.  Conduit Installation:
1. Comply with Section 260533.13 "Conduits for Electrical Systems" for control-voltage
conductors.
3.13 DDC SYSTEM 1I/0 CHECKOUT PROCEDURES
A.  Check installed products before continuity tests, leak tests, and calibration.
B. Check instruments for proper location and accessibility.

C. Check instruments for proper installation on direction of flow, elevation, orientation, insertion
depth, or other applicable considerations that will impact performance.

D.  Check instrument tubing for proper isolation, fittings, slope, dirt legs, drains, material, and
support.

E. Control Damper Checkout:

Verify that control dampers are installed correctly for flow direction.

Verify that proper blade alignment, either parallel or opposed, has been provided.

Verify that damper frame attachment is properly secured and sealed.

Verify that damper actuator and linkage attachment are secure.

Verify that actuator wiring is complete, enclosed, and connected to correct power source.
Verify that damper blade travel is unobstructed.

ANl o e

F. Control Valve Checkout:

1. Verify that control valves are installed correctly for flow direction.
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Verify that valve body attachment is properly secured and sealed.

Verify that valve actuator and linkage attachment are secure.

Verify that actuator wiring is complete, enclosed, and connected to correct power source.
Verify that valve ball, disc, or plug travel is unobstructed.

After piping systems have been tested and put into service, but before insulating and
balancing, inspect each valve for leaks. Adjust or replace packing to stop leaks. Replace
valve if leaks persist.

SANNANE ol R N

G. Instrument Checkout:

1. Verify that instrument is correctly installed for location, orientation, direction, and
operating clearances.

2. Verify that attachment is properly secured and sealed.

3. Verify that conduit connections are properly secured and sealed.

4. Verify that wiring is properly labeled with unique identification, correct type, and size

and is securely attached to proper terminals.

5. Inspect instrument tag against approved submittal.

6. For instruments with tubing connections, verify that tubing attachment is secure and
isolation valves have been provided.

7. For flow instruments, verify that recommended upstream and downstream distances have
been maintained.

8. For temperature instruments, verify the following:
a. Sensing element type and proper material.

b. Length and insertion.

3.14 DDC SYSTEM IO ADJUSTMENT, CALIBRATION, AND TESTING

A.  Calibrate each instrument installed that is not factory calibrated and provided with calibration
documentation.

B.  Provide written description of proposed field procedures and equipment for calibrating each
type of instrument. Submit procedures before calibration and adjustment.

C.  For each analog instrument, make three-point test of calibration for both linearity and accuracy.

D.  Equipment and procedures used for calibration to comply with instrument manufacturer's
written instructions.

E. Provide diagnostic and test equipment for calibration and adjustment.
1. Use field testing and diagnostic instruments and equipment with an accuracy at least
twice the instrument accuracy of instrument to be calibrated. For example, test and
calibrate an installed instrument with accuracy of 1 percent using field testing and

diagnostic instrument with accuracy of 0.5 percent or better.

F. Calibrate each instrument in accordance with instruction manual supplied by instrument
manufacturer.
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If after calibration the indicated performance cannot be achieved, replace out-of-tolerance
instruments.

Comply with field testing requirements and procedures indicated by ASHRAE's Guideline 11,
"Field Testing of HVAC Controls Components," in the absence of specific requirements, and to
supplement requirements indicated.

Analog Signals:

1. Check analog voltage signals using a precision voltage meter at zero, 50, and 100
percent.

2. Check analog current signals using a precision current meter at zero, 50, and 100 percent.

3. Check resistance signals for temperature sensors at zero, 50, and 100 percent of operating

span using a precision-resistant source.
Digital Signals:

I. Check digital signals using a jumper wire.
2. Check digital signals using an ohmmeter to test for contact making or breaking.

Control Dampers:

L. Stroke and adjust control dampers following manufacturer's recommended procedure,
from 100 percent open to 100 percent closed and back to 100 percent open.

2. Check and document open and close cycle times for applications with cycle time less
than 30 seconds.

3. For control dampers equipped with positive position indication, check feedback signal at

multiple positions to confirm proper position indication.

Control Valves:

1. Stroke and adjust control valves following manufacturer's recommended procedure, from
100 percent open to 100 percent closed and back to 100 percent open.

2. Check and document open and close cycle times for applications with cycle time less
than 30 seconds.

3. For control valves equipped with positive position indication, check feedback signal at

multiple positions to confirm proper position indication.
Meters: Check meters at zero, 50, and 100 percent of Project design values.
Sensors: Check sensors at zero, 50, and 100 percent of Project design values.

Switches: Calibrate switches to make or break contact at set points indicated.

Transmitters:
1. Check and calibrate transmitters at zero, 50, and 100 percent of Project design values.
2. Calibrate resistance temperature transmitters at zero, 50, and 100 percent of span using a

precision-resistant source.
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3.15 DDC SYSTEM CONTROLLER CHECKOUT

A.  Verify power supply.

I. Verify voltage, phase, and hertz.
2. Verify that protection from power surges is installed and functioning.
3. Verify that ground fault protection is installed.
4. If applicable, verify if connected to UPS unit.
5. If applicable, verify if connected to backup power source.
6. If applicable, verify that power conditioning units are installed.
B.  Verify that wire and cabling are properly secured to terminals and labeled with unique
identification.

C.  Verify that spare I/O capacity is provided.

3.16 DDC CONTROLLER I/0 CONTROL LOOP TESTS

A.  Testing:

L.

W

10.

Test every 1/O point connected to DDC controller to verify that safety and operating
control set points are as indicated and as required to operate controlled system safely and
at optimum performance.

Test every 1/O point throughout its full operating range.

Test every control loop to verify that operation is stable and accurate.

Adjust control loop proportional, integral, and derivative settings to achieve optimum
performance while complying with performance requirements indicated. Document
testing of each control loop's precision and stability via trend logs.

Test and adjust every control loop for proper operation according to sequence of
operation.

Test software and hardware interlocks for proper operation. Correct deficiencies.

Operate each analog point at the following:

a. Upper quarter of range.
b. Lower quarter of range.
c. At midpoint of range.

Exercise each binary point.

For every I/O point in DDC system, read and record each value at operator workstation,
at DDC controller, and at field instrument simultaneously. Value displayed at operator
workstation, at DDC controller, and at field instrument must match.

Prepare and submit report documenting results for each I/O point in DDC system and
include in each I/O point a description of corrective measures and adjustments made to
achieve desire results.

3.17 DDC SYSTEM VALIDATION TESTS

A.  Perform validation tests before requesting final review of system. Before beginning testing, first
submit Pretest Checklist and Test Plan.
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B.  After review of Pretest Checklist and Test Plan, execute all tests and procedures indicated in
plan.

C.  After testing is complete, submit completed Pretest Checklist.

D.  Pretest Checklist: Submit the following list with items checked off once verified:

—

Detailed explanation for any items that are not completed or verified.

Required mechanical installation work is successfully completed and HVAC equipment

is working correctly.

HVAC equipment motors operate below full-load amperage ratings.

Required DDC system components, wiring, and accessories are installed.

Installed DDC system architecture matches approved Drawings.

Control electric power circuits operate at proper voltage and are free from faults.

Required surge protection is installed.

DDC system network communications function properly, including uploading and

downloading programming changes.

9. Using BACnet protocol analyzer, verify that communications are error free.

10.  Each controller's programming is backed up.

11.  Equipment, products, tubing, wiring cable, and conduits are properly labeled.

12.  All I/O points are programmed into controllers.

13.  Testing, adjusting, and balancing work affecting controls is complete.

14.  Dampers and actuators zero and span adjustments are set properly.

15. Each control damper and actuator goes to failed position on loss of power and loss of
signal.

16.  Valves and actuators zero and span adjustments are set properly.

17.  Each control valve and actuator goes to failed position on loss of power and loss of
signal.

18.  Meter, sensor, and transmitter readings are accurate and calibrated.

19.  Control loops are tuned for smooth and stable operation.

20.  View trend data where applicable.

21.  Each controller works properly in standalone mode.

22.  Safety controls and devices function properly.

23. Interfaces with fire-alarm system function properly.

24.  Electrical interlocks function properly.

25.  Operator workstations and other interfaces are delivered, all system and database
software is installed, and graphics are created.

26. Record Drawings are completed.

N
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E. Test Plan:

1. Prepare and submit validation Test Plan including test procedures for performance
validation tests.

2. Address all specified functions of DDC system and sequences of operation in Test Plan.

3. Explain detailed actions and expected results to demonstrate compliance with
requirements indicated.

4. Explain method for simulating necessary conditions of operation used to demonstrate
performance.

5. Include Test Checklist to be used to check and initial that each test has been successfully
completed.

6. Submit Test Plan documentation 10 business days before start of tests.
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F. Validation Test:

1.

(98]

Verify operating performance of each I/O point in DDC system.

a. Verify analog I/O points at operating value.
b. Make adjustments to out-of-tolerance I/O points.

1) Identify I/O points for future reference.

2) Simulate abnormal conditions to demonstrate proper function of safety
devices.

3) Replace instruments and controllers that cannot maintain performance
indicated after adjustments.

Simulate conditions to demonstrate proper sequence of control.

Readjust settings to design values and observe ability of DDC system to establish desired
conditions.

24 hours after initial validation test, do as follows:

a. Re-check I/0 points that required corrections during initial test.
b. Identify I/O points that still require additional correction and make corrections
necessary to achieve desired results.

24 Hours after second validation test, do as follows:

a. Re-check 1/0 points that required corrections during second test.
b. Continue validation testing until I/O point is normal on two consecutive tests.

Completely check out, calibrate, and test all connected hardware and software to ensure
that DDC system performs according to requirements indicated.

After validation testing is complete, prepare and submit report indicating results of
testing. For all I/O points that required correction, indicate how many validation re-tests
it took to pass. Identify adjustments made for each test and indicate instruments that were
replaced.

3.18 FINAL REVIEW

A.  Submit written request to Architect Commissioning Agent and Construction Manager when
DDC system is ready for final review. State the following:

1.

2.

DDC system has been thoroughly inspected for compliance with Contract Documents
and found to be in full compliance.

DDC system has been calibrated, adjusted, and tested and found to comply with
requirements of operational stability, accuracy, speed, and other performance
requirements indicated.

DDC system monitoring and control of HVAC systems results in operation according to
sequences of operation indicated.

DDC system is complete and ready for final review.
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B.

Upon receipt of written request for final review, Commissioning Agent and Construction
Manager to start review within reasonable period and upon completion issue field report(s)
documenting observations and deficiencies.

Take prompt action to remedy deficiencies indicated in reviewer's field report(s) and submit
second written request after all deficiencies have been corrected. Repeat process until no
deficiencies are reported.

Compensation for Subsequent Reviews: Should more than two reviews be required, DDC
system manufacturer and Installer to compensate entity/entities performing reviews for total
costs (labor and expenses) associated with subsequent reviews. Estimated cost of each
subsequent review to be submitted and approved by DDC system manufacturer and Installer
before review.

Prepare and submit closeout submittals and begin procedures indicated in "Extended Operation
Test" Article when no deficiencies are reported.

Part of DDC system final review to include demonstration to parties participating in final
review.

1. Provide staff familiar with DDC system installed to demonstrate operation of DDC
system during final review.

2. Provide testing equipment to demonstrate accuracy and other performance requirements
of DDC system that is requested by reviewers during final review.

3. Demonstration to include, but not be limited to, the following:
a. Accuracy and calibration of 10 I/O points randomly selected by reviewers. If

review finds that some I/O points are not properly calibrated and not satisfying
performance requirements indicated, additional I/O points may be selected by
reviewers until total I/O points being reviewed that satisfy requirements equals
quantity indicated.

b. HVAC equipment and system hardwired and software safeties and life-safety
functions are operating according to sequence of operation. Up to 10 I/O points to
be randomly selected by reviewers. Additional I/O points may be selected by
reviewers to discover problems with operation.

c. Correct sequence of operation after electrical power interruption and resumption
after electrical power is restored for randomly selected HVAC systems.

d. Operation of randomly selected dampers and valves in normal-on, normal-off, and
failed positions.

e. Reporting of alarm conditions for randomly selected alarms, including different

classes of alarms, to ensure that alarms are properly received by operators and
operator workstations.

f. Trends, summaries, logs, and reports set up for Project.

g. For up to three HVAC systems randomly selected by reviewers, use graph trends
to show that sequence of operation is executed in correct manner and that HVAC
systems operate properly through complete sequence of operation including
different modes of operations indicated. Show that control loops are stable and
operating at set points and respond to changes in set point of 20 percent or more.

h. Software's ability to communicate with controllers, operator workstations, and
uploading and downloading of control programs.
1. Software's ability to edit control programs offline.
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Data entry to show Project-specific customizing capability including parameter
changes.

k. Step through penetration tree, display all graphics, demonstrate dynamic update,
and direct access to graphics.

Execution of digital and analog commands in graphic mode.

Spreadsheet and curve plot software and its integration with database.

Online user guide and help functions.

Multitasking by showing different operations occurring simultaneously on four
quadrants of split screen.

System speed of response compared to requirements indicated.

For Each Controller: Applies to network and programmable application
controllers.

—
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1)  Memory: Programmed data, parameters, trend, and alarm history collected
during normal operation are not to be lost during power failure.

2) Operator Interface: Ability to connect directly to each type of digital
controller with portable workstation and mobile device. Show that
maintenance personnel interface tools perform as indicated in
manufacturer's technical literature.

3) Standalone Ability: Demonstrate that controllers provide stable and reliable
standalone operation using default values or other method for values
normally read over network.

4) Electric Power: Ability to disconnect any controller safely from its power
source.

5) Wiring Labels: Match control drawings.

6) Network Communication: Ability to locate controller's location on network
and communication architecture matches Shop Drawings.

7)  Nameplates and Tags: Accurate and permanently attached to control panel
doors, instrument, actuators, and devices.

r. For Each Operator Workstation:

1) I/O points lists agree with naming conventions.
2) Graphics are complete.
3) UPS unit, if applicable, operates.

S. Communications and Interoperability: Demonstrate proper interoperability of data
sharing, alarm and event management, trending, scheduling, and device and
network management. Use ASHRAE 135 protocol analyzer to help identify
devices, view network traffic, and verify interoperability. Requirements must be
met even if only one manufacturer's equipment is installed.

1) Data Presentation: On each operator workstation, demonstrate graphic
display capabilities.

2)  Reading of Any Property: Demonstrate ability to read and display any used
readable object property of any device on network.

3) Set-Point and Parameter Modifications: Show ability to modify set points
and tuning parameters indicated. Modifications are made with messages and
write services initiated by operator using workstation graphics, or by
completing a field in menu with instructional text.
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3.19

3.20

3.21

4) Peer-to-Peer Data Exchange: Network devices are installed and configured
to perform without need for operator intervention to implement Project
sequence of operation and to share global data.

5) Alarm and Event Management: Alarms and events are installed and
prioritized according to Owner. Demonstrate that time delays and other
logic are set up to avoid nuisance tripping. Show that operators with
sufficient privileges are permitted.

6) Schedule Lists: Schedules are configured for start and stop, mode change,
occupant overrides, and night setback as defined in sequence of operations.

7) Schedule Display and Modification: Ability to display any schedule with
start and stop times for calendar year. Show that all calendar entries and
schedules are modifiable from any connected operator workstation by an
operator with sufficient privilege.

8)  Archival Storage of Data: Data archiving is handled by operator workstation
and server and local trend archiving and display is accomplished.

9) Modification of Trend Log Object Parameters: Operator with sufficient
privilege can change logged data points, sampling rate, and trend duration.

10) Device and Network Management:

a) Display of network device status.

b) Display of BACnet object information.

c) Silencing devices transmitting erroneous data.

d) Time synchronization.

e) Remote device re-initialization.

f) Backup and restore network device programming and master
database(s).

g) Configuration management of routers.

ADJUSTING

Occupancy Adjustments: When requested within 12 months from date of Substantial
Completion, provide on-site assistance in adjusting system to suit actual occupied conditions.
Provide up to two visits to Project during other-than-normal occupancy hours for this purpose.

MAINTENANCE SERVICE

Beginning at Substantial Completion, verify that maintenance service includes 12 months' full
maintenance by DDC system manufacturer's authorized service representative. Include quarterly
preventive maintenance, repair or replacement of worn or defective components, cleaning,
calibration, and adjusting as required for proper operation. Use only manufacturer's authorized
replacement parts and supplies.

SOFTWARE SERVICE AGREEMENT

Technical Support: Beginning at Substantial Completion, verify that service agreement includes
software support for one year(s).
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B.  Upgrade Service: At Substantial Completion, update software to latest version. Install and
program software upgrades that become available within one year(s) from date of Substantial
Completion. Verify that upgrading software includes operating system and new or revised
licenses for using software.

1. Upgrade Notice: No fewer than 30 days to allow Owner to schedule and access system
and to upgrade computer equipment if necessary.
3.22 DEMONSTRATION

A.  Engage a factory-authorized service representative with complete knowledge of Project-specific
system installed to train Owner's maintenance personnel to adjust, operate, and maintain DDC
system.

B.  Extent of Training:
1. Base extent of training on scope and complexity of DDC system indicated and training

requirements indicated. Provide extent of training required to satisfy requirements
indicated even if more than minimum training requirements are indicated.

2. Inform Owner of anticipated training requirements if more than minimum training
requirements are indicated.

3. Minimum Training Requirements:
a. Provide not less than one day of training total.
b. Stagger training over multiple training classes to accommodate Owner's

requirements. All training to occur before end of warranty period.

C.  Training Schedule:

1. Schedule training with Owner 20 business days before expected Substantial Completion.

2. Schedule training to provide Owner with at least 10 business days of notice in advance of
training.

3. Provide staggered training schedule as requested by Owner.

D.  Training Attendee List and Sign-in Sheet:

1. Request from Owner in advance of training a proposed attendee list with name, phone
number, and email address.

2. Provide preprinted sign-in sheet for each training session with proposed attendees listed
and no fewer than six blank spaces to add additional attendees.

3. Include preprinted sign-in sheet with training session number, date and time, instructor

name, phone number, email address, and brief description of content to be covered during
session. List attendees with columns for name, phone number, and email address and a
column for attendee signature or initials.

4, Circulate sign-in sheet at beginning of each session and solicit attendees to sign or initial
in applicable location.
5. At end of each training day, send Owner an email with attachment of scanned copy

(PDF) of circulated sign-in sheet for each session..

E. Training Attendee Headcount:
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1. Plan in advance of training for three attendees.
2. Make allowance for Owner to add up to two attendee(s) at time of training.
3. Headcount may vary depending on training content covered in session. Attendee access
may be restricted to some training content for purposes of maintaining system security.
F. Instructor Requirements:
1. One or multiple qualified instructors, as required, to provide training.
2. Use instructors who have provided not less than five years of instructional training on not

less than five past projects with similar DDC system scope and complexity to DDC
system installed.

G.  On-Site Training:

1.

W

Owner will provide conditioned classroom or workspace with ample desks or tables,
chairs, power, and data connectivity for instructor and each attendee.

Provide training materials, projector, and other audiovisual equipment used in training.
Provide as much of training located on-site as deemed feasible and practical by Owner.
Include on-site training with regular walk-through tours, as required, to observe each
unique product type installed with hands-on review of operation, calibration, and service
requirements.

Use operator workstation that is to be used with DDC system in the training. If operator
workstations are unavailable, provide temporary workstation to convey training content.

H.  Training Content for Daily Operators:

—

17.

18.

Basic operation of system.

Understanding DDC system architecture and configuration.

Understanding each unique product type installed including performance and service
requirements for each.

Understanding operation of each system and equipment controlled by DDC system
including sequences of operation, each unique control algorithm, and each unique
optimization routine.

Operating operator workstations, printers, and other peripherals.

Logging on and off system.

Accessing graphics, reports, and alarms.

Adjusting and changing set points and time schedules.

Recognizing DDC system malfunctions.

Understanding content of operation and maintenance manuals including control
drawings.

Understanding physical location and placement of DDC controllers and I/O hardware.
Accessing data from DDC controllers.

Operating portable operator workstations.

Review of DDC testing results to establish bas