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DIVISION 1

(May 2019 Version)

SECTION 01 11 00
SCOPE OF WORK

1. Work  Included: The project includes selective demolition and repair of the HVAC system at the Multi-Purpose Building at Coast Guard Station Oak Island in Oak Island, North Carolina.  Site Location: U.S. Coast Guard Station Oak Island, 300 Caswell Beach Road in Oak Island, North Carolina, 28465.  Major items of work include the following: 
1.1 Base Work:
1.1.1 HVAC System Selective Demolition: Remove existing heat pump system ACU-7 in its entirety.  Remove heat pump condensing unit associated with heat pump system ACU-3 while reusing refrigerant lines, control and power from the existing unit. Remove the existing kitchen supply fan.  Remove return grilles that are open to the attic and replace with ducted return grilles.  
1.1.2 Systems to remain: There are currently a total of 7 ductless split heat pump units used to supplement the current ACU’s.  Leave these units in place to provide supplemental cooling to the ACU’s.  Three units are located within the attic and are to be left in place to supplement cooling for the ACUs’.  One unit is in the Telecommunications Equipment room and is needed to provide year round conditioning for the room.
1.1.3 Provide a Dedicated Outdoor Air System (DOAS) with associated ductwork, controls and steel platform elevated 4 feet above grade.  Include a BACnet card in the DOAS unit with a unit mounted display.
1.1.4 Replace heat pump condensing unit associated with heat pump system ACU-3.  Reuse refrigerant lines, control and power from existing unit. Manufacturer of new outdoor heat pump condensing unit shall match manufacturer of the indoor air handling unit.  Matched set shall be AHRI rated for a minimum of seer 14 in accordance with ASHRAE 90.1-2013.  
1.1.5 Extend return ducts to the existing ACU’s to eliminate the combustible attic from being used as a return air plenum (code compliance).  The existing Air Conditioning Units (with exception of ACU-7 and that handles 100% outdoor air and condensing unit CU-3) will remain and be reused.  Adjust the ACU’s dip switch setting for the fan ECM motor to allow fans to operate at higher external static pressure than they are currently operating.  
1.1.6 Replace the existing kitchen hood make up air supply fan in-kind.  The existing kitchen hood exhaust system will be reused.  
1.1.7 HVAC Commissioning: Provide HVAC Commissioning for DOAS-1 and the associated control dampers and supply ductwork.
1.1.8 Test, adjust and balance the new and existing HVAC systems.  Provide TAB report.
1.1.9 Electrical Work: New HVAC equipment being installed shall have Over Current Protection Devices (OCPD) consisting of fused disconnect switches unless the equipment is provided with integral OCPD  (single point electrical connection shall then be provided). Disconnect switches installed outdoors shall be provided with NEMA 4X enclosures to withstand the seacoast atmosphere. Electrical circuiting for HVAC equipment shall be from Main Distribution Panel MDP. The additional mechanical equipment will increase the electrical load to the 1200A electrical distribution system. Based on the utility company’s electric demand reading (the highest over the last (12) month period) of 139.2 KW (387A), the electrical distribution system has the capacity for the additional mechanical loads.
1.1.10 Architectural Repairs: Construct protective covers around ductwork that will cross the path in the access path of the second floor attic space. Patch, repair, and refinish in places where the current HVAC system components penetrate or attach to the building, and where the new HVAC system components will penetrate or attach to the building. All such repairs, refinishing, or replacements shall match existing.

1.2 Items

1.2.1 Item #1:  Closed-cell spray foam (R-38) with intumescent paint shall be applied to the underside of the roofing system.  Remove existing ceiling insulation.
1.3 Work associated with these items are described in the following specification sections and/or are shown on the contract drawings. Incidental work items not listed above and necessary for completing the project shall be included.

2.
DRAWINGS:  Drawings and the accompanying specifications are the property of the Government and comprise legal documentation that pertains exclusively to this project.  Drawings will be made available in a format determined by the solicitation method.  CEU Cleveland will not provide hard copies of drawings.  

	2.1
Construction Drawings:
	CG DWG. 8560-D Sheets 1 thru 29.


	2.2
Reference Documents:
	CEUC USCG Approved Equipment Enrollment Catalog.pdf

	
	CEUC Equipment Enrollment Form.xlsx


SECTION 01 11 16
WORK BY OTHERS

1.
Work not included in the Contract:  Non-contractor personnel will accomplish the following work items necessary for completion of the project. However, the contractor must coordinate accomplishment of these work items with the appropriate parties noted below in accordance with Section 01 14 16, “Coordination”.

1.1
Work by other Contractors or Service Companies: Contractor personnel and equipment associated with another construction contract in progress may require access to the site during execution of this contract.  The contractor shall coordinate work and ensure that work operations do not interfere with the contract currently in progress.  The contractor shall allow service contract personnel access to the site for trash removal, snow removal, grounds maintenance or the performance of other related service contracts.  The Coast Guard will advise the contractor of the trash removal, grounds maintenance or other recurring maintenance schedules.

SECTION 01 12 16
PROJECT PHASING

1.
To minimize interference with Coast Guard operations, utilize the following phasing sequence to accomplish contract work. Coordinate timing between successive phases with Coast Guard personnel to allow for necessary relocations. 


PHASE I – Install outdoor equipment and associated pad and elevated platform


PHASE II – Install and connect Dedicated Outdoor Air System (DOAS) 


PHASE III – Adjust existing AHU’s fan ECM motor and extend and connect return ducts to the ACU’s

PHASE IV – Perform architectural finish work


PHASE V – if approved install Work Item #1: Closed-cell spray foam insulation. 
SECTION 01 14 00
CONTRACTOR WORK HOURS

1.
WORK HOURS:  Accomplish work during normal unit operational hours of 7:30 a.m. to 4:30 p.m., Monday through Friday unless otherwise approved by the Coast Guard.  Note any departures from these work hours on the Daily Reports.

2.
SATURDAY, SUNDAY AND HOLIDAYS:  The contractor shall provide the Contracting Officer's Representative at least forty-eight hours advance notice prior to working on weekends or Federal holidays.  The Government may reject any such request without impacting the completion time of the contract.

3.
CONTRACT COMPLETION:  The contractor shall complete work within the time frame indicated upon issuance of the Notice to Proceed. Limitations imposed by these work hours will not entitle the Contractor additional time to complete the project. Refer to FAR Clause 52.211-10 "Commencement, Prosecution and Completion of Work".

SECTION 01 14 13
PRE-BID SITE VISITS

1.
GENERAL:  Bidders are responsible for visiting the site to field verify existing conditions and determine actual dimensions and the nature of the work required. Failure to visit the site does not relinquish the bidder from determining the extent and scope of the work required and estimating the difficulty and cost to complete the project. Requests for equitable adjustments, in either time or money, arising from failing to field verify site conditions may be denied. Provisions regarding the site visit requirements are outlined in FAR Clause 52.236-3 “Site Investigation and Conditions Affecting the Work”.
2.
SITE VISIT:  Arrange pre-bid site visits to verify existing conditions with the MK1 Patrick York, U.S.C.G. Station Oak Island, Oak Island, NC, phone: (910) 278-1133; Patrick.R.York@uscg.mil.The Officer in Charge may limit hours of access or levy certain restrictions regarding visits to the site.
SECTION 01 14 14
PRE-CONSTRUCTION SITE CONDITIONS

1.
SITE CONDITION VERIFICATION:  The Contractor shall verify the conditions of the existing site, equipment and facilities potentially affected by the work under this contract and photograph and/or videotape the conditions in order to document their pre-construction condition.  Copies of the photos and videos shall be submitted to the Contracting Officer prior to starting work.

2.
UTILITIES:  The contractor shall use proactive measures such as digging, metering, testing, underground utility location devices, and utility company location services to locate all underground utilities identified in the area of work at no additional expense to the Government.  Additional cost of unplanned outages and repair of damaged utilities, including emergency repairs by others, not properly identified by the Contractor shall be the Contractor’s responsibility.

SECTION 01 14 16
COORDINATION

1.
INTERFERENCE WITH COAST GUARD OPERATIONS: Accomplish work in a manner that causes minimal impact on normal operations.  The Contractor shall notify the Contracting Officer’s Representative at least five working days in advance of any planned outages of water, electrical, telephone, or sanitary facilities. Notify the Contracting Officer’s Representative at least one week prior to beginning construction.

2.
MILITARY STATION REGULATIONS:

2.1
The Contractor, his employees, and subcontractors shall become familiar with and obey all station regulations.  All personnel employed on the project shall keep within the limits of the work and avenues of ingress and egress, and shall not enter any other areas outside of the site of the work unless required to do so in the performance of their duties.  The Contractor's equipment shall be conspicuously marked for identification.

2.2
There shall be NO SMOKING in any Coast Guard building.

2.3
Storage Areas: The Contracting Officer’s Representative will determine exact location and boundaries of staging areas.  Under no circumstances shall materials be stored in areas that will interfere with aircraft operations.

2.4
Storm Protection: If a gale force wind warning or higher is issued, take precautions to minimize any danger to persons and protect the work and nearby Government property.  Precautions shall include, but not be limited to, closings, removing loose materials, tools and equipment, from exposed locations.  Remove and secure scaffolding and temporary work.  Close openings in the work area if storms of lessor intensity are imminent.

SECTION 01 18 13
UTILITY PERMITS

1.
The Contractor is responsible for obtaining all permits required for connection to all public or private utility systems.  This shall include all permit, inspection, administrative and accessory costs normally charged of customers by the utility. 

1.1
All Tie-in and/or connection fees will be paid by the Contractor.

SECTION 01 18 14
BUILDING PERMITS

1.
NO BUILDING PERMITS from state or local governments are required for work performed on federal property.  Courtesy permits may be obtained at the Contractor's option.  No payment will be made to the Contractor for any permit cost.  Design changes to obtain courtesy permits, even at no cost, will not be allowed without written approval of the Contracting Officer.

SECTION 01 18 17
ENVIRONMENTAL PERMITS

1.
Unless directed by other sections of this specification, the Contractor will not be responsible for obtaining environmental permits.

SECTION 01 26 13

REQUESTS FOR INFORMATION

1.
SUMMARY:

A.  Section Includes:  Administrative requirements for requests for information.

2.
DEFINITIONS:

A.  Request for Information:  A document submitted by the Contractor requesting clarification of a portion of the contract documents, hereinafter referred to as RFI (Request for Information).


B.  Proper RFIs:  A properly prepared request for information shall include a detailed written statement that indicates the specific Drawings or Specification in need of clarification and the nature of the clarification requested.



1.  RFIs shall be sequentially numbered.



2.  Drawings shall be identified by drawing number and location on the drawing


sheet.



3.  Specifications shall be identified by Section number, page and paragraph.


C.  Improper RFIs:  RFIs that are not properly prepared.

1.  Improperly prepared RFIs will not be processed by the Contracting Officer, but will be returned unprocessed.


D.  Frivolous RFIs:  RFIs that request information that is clearly shown on the Contract Documents.



1.  Frivolous RFIs may be returned unprocessed.

3.
CONTRACTOR’S REQUESTS FOR INFORMATION:

A.  When the Contractor is unable to determine from the Contract Documents, the material, process or system to be installed, the Contracting Officer shall be requested to make a clarification of the indeterminate item.



1.  Wherever possible after contract award, such clarification shall be requested at the next site visit by the Contracting Officer’s Representative (COR), with the response entered on the daily reports. When clarification at the COR’s site visit is not possible either because of the urgency of the need, or the complexity of the item, Contractor shall prepare and submit an RFI to the Contracting Officer.


B.  Contractor shall endeavor to minimize the number of RFIs.  In the event that the process becomes unwieldy, in the opinion of the Contracting Officer because of the number and frequency of the RFIs submitted, the Contracting Officer may require the Contractor to abandon the process and submit future requests as either submittals, substitutions or requests for change.


C.  RFIs shall be submitted on the form provided by the Contracting Officer.  Forms completely filled in, and if prepared by hand, shall be fully legible after photocopying or fax transmission.  Each page of the attachments to RFIs shall bear the RFI number in the upper right corner.


D.  RFIs shall be originated by the Prime Contractor.

1.  RFIs from subcontractors or material suppliers shall be submitted through, reviewed by, and signed by the Prime Contractor prior to submitting to the Contracting Officer.

2.  The Contracting Officer will neither act on nor respond to RFIs received directly from subcontractors or suppliers.


E.  Contractor shall carefully study the Contract Documents to assure that the requested information is not available therein. RFIs which request information available in the Contract Documents will be deemed either Improper or Frivolous as defined above.


F.  In cases where RFIs are issued to request clarification of coordination issues, for example, pipe and duct routing, clearances, specific locations of work shown diagrammatically, and similar items when feasible, Contractor shall fully lay out a suggested solution using drawings or sketches drawn to scale, and submit with the RFI.


G.  RFIs shall not be used for the following purposes:



1.  To request approval of submittals.



2.  To request approval of substitutions.



3.  To request changes which entail additional cost or credit.

4.  To request different methods of performing work than those drawn and specified.


H.  In the event the Contractor believes that a clarification by the Contracting Officer results in additional cost or time, the Contractor shall not proceed with the work indicated by the RFI until a modification is prepared and approved.  RFIs do not automatically justify a cost increase in the work or a change in the project schedule.



1.  Answered RFIs shall not be construed as approval to perform extra work.


I.  Contractor shall prepare and maintain a log of RFIs, and at any time requested by the Contracting Officer, Contractor shall furnish copies of the log showing outstanding RFIs.   Contractor shall note unanswered RFIs in the log.


J.  Contractor shall allow up to 14 days review and response time for RFIs, however, the Contracting Officer will endeavor to respond in a timely fashion to RFIs.


K.  The Government reserves the right to issue a change order to expedite the work per FAR Clause 52.243-4, Changes.

4.
CONTRACTING OFFICER’S RESPONSE TO RFIs:

A.  Contracting Officer will respond to RFIs on one of the following forms:



1.  Proper RFIs:



     a.  Change Order



     b.  Request for Proposal



2.  Improper or Frivolous RFIs:

     a.  Unprocessed RFIs will be returned with a stamp or notation:  Not 
     Reviewed.

3.  Answers to properly prepared RFIs may be made directly upon the RFI form with supplementary instructions as necessary.

SECTION 01 31 19
PROJECT MEETINGS

1.
LOCATION:  Project meetings will be conducted either on-site or with a conference call.  The following meetings may be held:

1.1
Pre-Construction Conference:  After award of a contract, the Coast Guard will arrange a conference with the contractor, and necessary Coast Guard personnel.  The purpose of this conference is to orient the Contractor to Government procedures for wage rates, contractual and administrative matters, and to discuss specific issues regarding actual construction.

1.2
Progress and Technical Review Meetings:  These meetings generally take place at the project site.  Either party may request a meeting to review the progress of the project and/or review or clarify the technical requirements of the specifications.

SECTION 01 32 16

CONSTRUCTION SCHEDULE, SCHEDULE OF VALUES,

AND PROGRESS SCHEDULE

1.
In accordance with the Notice to Proceed letter, the Contractor shall submit the following:

a.  Construction Schedule-This schedule shall be prepared using a horizontal bar graph with time scale.  It shall be in an industry accepted Project Management format and shall accurately display:

1.  All major categories of work to be performed within the required contract completion date broken out in sufficient detail to track progress throughout the life of the contract.  Major work categories should include but are not limited to mobilization, carpentry, plumbing, mechanical, electrical, roofing, concrete, site work, and demobilization.  In addition to construction activities, procurement times for critical items, submittal turnaround time, mobilization, final inspection, punchlist work, and demobilization shall be shown on the schedule.

2.  The duration of each work category.

3.  Any concurrent work categories.


b.  Schedule of Values-This schedule shall be prepared as a detailed cost breakdown of the contract price and be submitted with the Construction Schedule.  This schedule shall include but not be limited to costs of materials, equipment, and labor for all major work categories shown on the Construction Schedule.  The Contractor shall adhere to the following guidelines when developing the Schedule of Values.

1.  Format - The line items in the Schedule of Values shall be the same as that of the Construction Schedule.

2.  Bonds - Bonding costs will only be paid in a lump sum if they are broken out separately and included with the schedule of values.  The Contractor shall provide evidence that he has furnished full payment to the surety.

3.  Materials - To request progress payments for materials delivered to the construction or fabrication site, the particular category of work associated with the materials must be broken down into separate material and labor costs.

2.
UPDATES:  Each month and /or with each progress payment request, the Contractor shall submit the following:


a.  Progress Schedule-This schedule shall be an update of the Construction Schedule.  It shall show the current schedule of all work.

1.  Modifications - If modifications are made to the contract, the work added shall be tracked separately from the original Construction Schedule and shall maintain its individuality on the Progress Schedule throughout the life of the contract.   Progress Payment requests shall not lump modification costs into the original contract price.

SECTION 01 32 26

CONSTRUCTION DAILY REPORTS

1.
GENERAL:  The Contractor shall complete a Daily Report for each and every day after mobilization.  The importance of an accurate, fully detailed Daily Report, promptly delivered to the designated On-Site Representative cannot be overemphasized.  The report shall provide an accurate cumulative summary of the history and performance of the work.  The Daily Report shall document weather; work hours; work in-place; inspections and tests conducted, and their results; dimensional checks; equipment and material checks; data on workers by classification; the mobilization and demobilization of construction equipment; materials delivered to the site; and any other pertinent noteworthy event; e.g., personnel injury, site visit by Coast Guard personnel, etc.

2.
RESPONSIBILITY:  The Daily Reports play an important role in settling disputes and claims for both parties.  For this reason the On-Site Representative and the Contractor's Superintendent, together, should review the report to ensure its completeness and accuracy.  Each day's report shall be submitted to the On-Site Representative no later than 10:00 a.m. the following morning.  The maximum allowable retainage will be enforced for late, sporadic or non-submission of Daily Reports.  In the absence of an On-Site Representative the Contractor shall mail the Daily Reports directly to the Contracting Officer every Friday.  Should the Daily Report indicate an accident, environmental issue, OSHA violation or any crisis the On-Site Representative deems important, the Report should be faxed immediately to the Contracting Officer at (216) 902-6278.
3.
DESIGNATED ON-SITE REPRESENTATIVE RESPONSIBILITY:  After a Notice to Proceed for site work has been issued the On-Site Representative shall complete a Daily Report for each day until the Contractor mobilizes.  After the Contractor is at the site, the On-Site Representative shall ensure that the Contractor completes the Daily Report in accordance with Paragraphs 1 and 2 above.  Any items of dispute or other notes the On-Site Representative feels appropriate shall be added to the Daily Report.  The On-Site Representative is also responsible for informing the COR when the contractor fails to submit daily reports.

SECTION 01 33 00
SUBMITTAL PROCEDURES
1.
GENERAL:  The Contractor shall submit to the Contracting Officer (4) copies of submittals required by this specification and/or itemized on the "List of Submittals" found at the end of this division.

2.
REQUEST:  A "CONTRACT ITEM ACCEPTANCE REQUEST" shall accompany all submittals.  All items shall be individually listed and clearly identified, referencing the applicable Section and Paragraph.  A copy of this form is located at the end of this division and may be reproduced as needed.

2.1
Up to eight (8) items may be listed on an individual acceptance request.  Number each Contract Item Acceptance Request consecutively (Submittals # 1, 2, etc.) and re-submittals with letters (Submittal #1A is the first re-submittal of Submittal #1).

2.2
Submittals shall be forwarded to the Contracting Officer.  The contractor shall allow 14 calendar days, excluding mailing time, for the review process in the Construction Schedule and all project planning.  In instances where submittal review must be expedited, the Contractor may annotate the Contract Item Acceptance Request as "Urgent" and provide a FAX number for prompt return.  The Coast Guard will make every effort to accelerate the review of each urgent submittal; however, the Contractor should not anticipate a reduced time schedule and shall plan project progress accordingly.

3.
DEVIATIONS
3.1
Deviation from specification:

3.1.1
The Contracting Officer will consider requests for deviations/substitutions only if submitted within fifteen (15) calendar days after award.

3.1.2
Deviations may be considered when a product becomes unavailable through no fault of the Contractor.

3.1.3
The Contractor shall document each request with complete data substantiating compliance of proposed deviation with the Contract documents.  Request for deviation shall not be submitted on a Request for Information (RFI) form.

3.1.4
A request constitutes a representation that the Contractor:

3.1.4.1
Has investigated proposed product and determined that it meets or exceeds quality level of specified product.

3.1.4.2
Will provide the same warranty for deviation as for specified product.

3.1.4.3
Will coordinate installation and make changes to other work which may be required for the work to be completed at no additional cost to the Government.

3.1.4.4
Waives claims for additional costs or time extension which may subsequently become apparent.

3.1.4.5
Will reimburse the Government for review or redesign services associated with re-approval by the Contracting Officer.

3.1.5
If the deviation has a lesser value than the product originally specified, the Contractor shall provide a credit to the Government.

3.1.6
Deviations will not be considered when they are indicated or implied on Shop Drawings or Product Data submittals, without a separate written request, or when acceptance will require revisions to the Contract documents.

3.2
Deviation submittal procedures:

3.2.1
The Contractor shall mark the “Deviation” block on the Contract Item Acceptance Request (CIAR) form and provide the information stated in Paragraph 3.1.

3.2.2
The Contractor shall submit shop drawings, product data, and certified test results attesting to proposed product equivalence.  Burden of proof is on the Contractor.

3.2.3
The Contracting Officer will then review the “deviation” request and either accept or reject the deviation.  The Contracting Officer’s acceptance of the deviation signifies that the Contractor has provided the information required in Paragraph 3.1.   If a credit is due the government, the Contracting Officer will notify the Contract Specialist and the deviation will be processed utilizing the Change Request procedures for a modification to the contract/task order.
3.2.4
The Contracting Officer will notify the Contractor of acceptance/rejection of the deviation via an accepted or rejected CIAR.   The Contracting Officer will notify the Contractor, in writing, if a modification to the contract is required.

3.2.5
If a request for deviation is received without the documentation stated above, the Contracting Officer will return the submittal to the contractor for the required information.

4.
ACCEPTANCE:  Submittals will be stamped "Accepted," "Accepted with Comments," or "Resubmit".  Acceptance, Acceptance with comments or Resubmit for each item will be indicated on the Contract Item Acceptance Request form and one copy returned to the Contractor.

4.1
Prompt re-submittal of items is required.  The Contractor shall furnish a new Contract Item Acceptance Request numbered in accordance with the requirements of paragraph 2.1.

5.
DEFECTIVE WORK: Acceptance of Submittals does not restrict the Government's right to reject departures from contract requirements, use of damaged or improperly installed items/materials, or latent defects, nor does it prejudice the Government's rights of rejecting any work found defective at Final Inspection and Acceptance.

5.1
Work started or completed prior to submittal acceptance is solely at Contractor's risk and may jeopardize contract performance.

SECTION 01 35 29

SAFETY PROGRAM

1.
GENERAL:  The Contractor is wholly responsible for work site safety.  The Contractor shall implement a safety program that protects the lives and health of personnel in the construction area, prevents damage to property, and avoids work interruptions.  The Contractor shall provide appropriate safety barricades, signs, signal lights, etc. (see Section 01 56 00, “Lights, Signs & Barricades”) as well as complying with the requirements of all applicable Federal, State and Local safety laws, rules and regulations.

2.
COMPLIANCE:  The Contractor is specifically required to comply with the requirements of the U. S. Army Corps of Engineers "Safety and Health Requirements Manual" (EM 385-1-1, latest version available) and the “Accident Prevention” clause (FAR 52.236-13).  Once accepted, this safety plan shall become part of the contract requirements.  Note:  This review/acceptance does not in any way relinquish the Contractor from responsibility for work site safety nor the obligation to comply with the OSHA regulations found in 29 CFR 1910 & 1926 or any other State or Local safety law, rule or regulation applicable to the contract work.  The Coast Guard will cooperate fully with the Department of Labor (Occupational Safety and Health Administration) in their enforcement of OSHA regulations.
3.
SAFETY PLAN: The Contractor shall submit a written safety plan.  At a minimum, this plan shall describe the Contractor's general safety program and identify specific safety provisions for hazards incidental to the contract work; e.g., elevated working surfaces, working over water, working from floating work platforms, overhead crane operations, etc.

SECTION 01 51 00

TEMPORARY UTILITIES

1.
GENERAL:  All temporary utility connections shall be compatible with existing materials and equipment to provide safe and efficient installation, operation and removal.//There are no utilities available on site.  The contractor shall provide portable generation, water, portable toilets and other services necessary to complete the project.//
2.
ELECTRICITY AND WATER: Electrical power and water are available on the site.  The Contractor will be permitted to utilize these utilities in performing the work, provided that the existing systems are not overloaded.  The Contractor is responsible for installing and removing all connections to existing systems and shall ensure work and materials are in accordance with local codes.  The use of the electricity shall be limited to tools that can be operated on 60 Hertz, single phase, 20 ampere, 120 volt circuits.

3.
TELEPHONE: Telephone services will not be available for use by the Contractor.

4.
WATER HOOKUP: All connections to the water system shall be equipped with back flow protection.  Temporary potable water pipes and hoses shall be sterilized before being placed in operation and every time the system is opened to the atmosphere for repair or relocation.

5.
SANITARY FACILITIES: It shall be the Contractor's responsibility to furnish and maintain approved portable toilet facilities for all Contractor personnel.  The On-Site Representative will designate the physical location for the facility and the Contractor shall maintain the toilet facility to the satisfaction of the Government.  Contractor personnel are forbidden to use toilet facilities within existing buildings.

SECTION 01 51 13

EQUIPMENT/UTILITY LOCKOUT AND TAGOUT REQUIREMENTS

1.
GENERAL:  The Contractor shall comply with OSHA 29 CFR 1910.147, “The Control of Hazardous Energy” (Lockout/Tagout).  The Contractor shall provide a Lockout/Tagout Plan to the Contracting Officer prior to starting any work affected by the energy in the equipment/utility system.

2.
APPLICATION:  The Contractor shall be responsible for locking out and tagging out of service, all equipment/utility systems involved in the work under this contract.  After the Contracting Officer’s Representative has approved an outage, Government personnel and the Contractor shall independently secure the equipment/utility system and tag the respective system out of service.  The Contractor shall provide their own locks and chains that are required to secure the equipment/utility systems; e.g., steam, water, air, and/or electricity.

SECTION 01 51 16

TEMPORARY FIRE PROTECTION

1.
Temporary Fire Protection:  Install and maintain temporary fire-protection facilities to protect against predictable and controllable fire loss.  Comply with NFPA 10 "Standard for Portable Fire Extinguishers" and NFPA 241 "Standard for Safeguarding Construction, Alterations and Demolition Operations".

1.1
Locate fire extinguishers where convenient and effective for their intended purpose, but not less than one extinguisher at each floor stairwell and one at each building construction opening for personnel egress.

1.2
Maintain unobstructed access to fire extinguishers, fire hydrants, temporary fire-protection facilities, stairways and other access routes for fighting fires.

1.3
Provide independent supervision of welding, flame cutting and other open flame work.  Provide each fire supervisor with an appropriate fire extinguisher.

1.4
Provide training for all personnel on-site in the proper operation of each type of fire extinguisher provided.  Provide all personnel with the proper notification procedure to summon the local fire department or emergency medical service.

1.5
There shall be NO SMOKING or unsupervised open flame permitted inside any structure, temporary or permanent; nor within 25 feet of combustible material or within 50 feet of flammable liquids or compressed gasses.

SECTION 01 54 30

CONFINED ENTRY

1.
COMPLIANCE:  The Contractor shall comply with OSHA 29 CFR 1910.146, Permit-Required Confined Space.  The Contractor shall provide a Confined Space Entry Plan to the Contracting Officer prior to entering, or starting any work, in a confined space.  The Contractor shall provide all equipment and materials as required to comply with OSHA and complete the work under this contract.

SECTION 01 55 00

ACCESS ROADS AND PARKING

1.
ACCESS:  Access to the site is available from public roads.  Any damage to these roads by the Contractor's vehicles shall be repaired without cost to the Government.

2.
PARKING:  Vehicular operations and parking shall comply with all applicable government orders and regulations.  All driveways and entrances serving the Government shall be kept clear and available to emergency vehicles at all times.

3.
VEHICLE AND VEHICLE OPERATION:  All vehicles, owned by the Contractor or employees of the Contractor, and operators of these vehicles, shall meet all state regulations for safety, noise, loading and minimum liability insurance.  All vehicle operators demonstrating reckless or careless operation in the opinion of the Government shall not be allowed to operate vehicles on government property for the duration of the contract.

4.
VISITORS:  No visiting vehicles will be permitted on government property unless the operator is employed by a subcontractor or supplier.

SECTION 01 55 29

STAGING AREAS AND ACCESS

1.
LOCATION:  The Contractor shall store materials and operate equipment within the confines of the staging area identified by the Government.  Storage of materials outside of the staging area will not be permitted.

2.
COORDINATION:  Two weeks prior to construction, the Contractor shall contact the MK1 Patrick York, U.S.C.G. Station Oak Island, Oak Island, NC, phone: (910) 278-1133; Patrick.R.York@uscg.mil., to verify the condition of the staging area.

3.
ADJACENT AREAS:  The Contractor shall ensure that all land and vegetation adjacent to the staging area and access drive remain undisturbed and undamaged; all damages shall be repaired at no cost to the Government.

SECTION 01 56 00

LIGHTS, SIGNS & BARRICADES

1.
GENERAL:  The contractor shall provide and maintain all warning lights, sign, and barriers to insure the safety of pedestrians or vehicles traveling near or through any hazardous area caused by the execution of the Contract work.

2.
LIGHTING:  All lighting requirements shall meet table 7-1 in the US Army Corps of Engineers Safety and Health Requirements Manual (EM 385-1-1).
3.
BARRICADES:  Hard barricades or flexible barriers shall completely encompass all exterior work areas.  Flexible barriers shall consist of 1/2 inch steel bars or 2" X 2" wood stakes driven 12 inches minimum into hard packed soil.  Space stakes on a maximum 10 feet interval and with two rows of yellow or orange 1/4 inch diameter rope (wire and plastic tape are not acceptable) at 24 inches and 36 inches each above ground.

4.
HAZARD FENCING:  Special fencing 4 foot high shall be installed to prevent small children or pets from entering the work area when within 300 feet of family housing or for special hazards as shown on the drawings.

SECTION 01 57 13

EROSION AND SEDIMENT CONTROL

1.
GENERAL:  The Contractor shall plan and execute all earthwork to minimize the duration of exposure of unprotected soils.  Temporary protection shall be provided on side and back slopes as soon as rough grading is completed or when sufficient soil is exposed to require protection to prevent erosion.  All earthwork brought to final grade shall be finished immediately.

2.
METHODS:  The Contractor shall prevent erosion, control sedimentation, and prevent waterborne soil from entering surface waters, ditches, and storm drain inlets by use of any or all of the following methods.

2.1
Mechanical Control:  Divert runoff by constructing ditches or berms.  Filter runoff using straw bale dikes, filter fabric dams or other methods.

2.2
Sediment Basins:  Trap sediment in temporary basins sized to accommodate the runoff of a local 25-year storm.  Pump basins dry and remove accumulated sediment after each storm.  Use a paved weir or vertical overflow pipe for overflow.  Establish effluent quality monitoring programs as required by federal, state, and local regulations.

2.3
Vegetation and Mulch:  Protect slopes by accelerated growth of vegetation, mulching, or netting.  Stabilize slopes by hydroseeding, sodding, anchoring mulch or netting in place.

2.4
Geotextiles:  Protect and stabilize slopes by anchoring geotextile fabric or matting.  The Contractor shall use a geotextile designed and sized for the particular application.

3.
OTHER METHODS:  Other erosion and sediment control methods may be used, as authorized by the Contracting Officer.

SECTION 01 57 23

POLLUTION CONTROL

1.
Volatile Organic Compound (VOC) Regulations:  Contractors are required to comply with local, state and federal VOC compliance laws and regulations in the foregoing order of precedence.  In order to comply with the provisions of the Clean Air Act, each state must have a State Implementation Plan.  Some contractors may be required to abide by the provisions of a Title V Permit.  Some contractors may be required by state or local law to operate under the terms of a Compliance Plan to reduce VOC Emissions.

1.1
In accordance with the Notice to Proceed Letter, the contractor will submit copies of any local, state or federal implementation plans, permits or compliance plans required/applicable to the use/application of VOCs at contractor's facility or offsite work places.

1.2
If no local, state or federal implementation plans, permits or compliance plans are required/applicable to the use/application of VOCs, then the contractor shall submit to the designated Contracting Officer a letter, notarized under oath, that such documents are not required.

1.3
If the use of paint is required the contractor shall submit to the Contracting Officer and in accordance with the Notice to Proceed Letter, certificates, specifications or manufacturing data verifying the VOC rating.

2.
SPILL RESPONSE PLAN:  The Contractor shall submit a Spill Response Plan covering all regulated materials brought to the site for execution of work and all wastes generated as a result of the work to the Contracting Officer.  The plan shall include, at a minimum, the following:  types and quantity of all substances covered under this plan; the reportable quantity (RQ) for each substance; the on site storage location of each substance; the Contractor's spill response equipment, if applicable; procedures to be followed for responding to a spill, including initial responses to be taken; procedures to be followed in reporting a spill, including the names and telephone numbers for all federal, state, and local agencies/authorities to be notified; and the name, address, and telephone number (work, home, cell and pager) of all Contractor response and media relations personnel.

2.1
In the event of a spill or release, the Contractor shall be responsible for immediate implementation of the spill response plan and restoration of the site to pre-spill condition at no cost to the Government.  The Contractor shall also immediately notify the Contracting Officer to coordinate further notifications.

SECTION 01 66 13

HAZARDOUS WASTE

1.
GENERAL:  The Contractor shall comply with all federal, state, and local environmental regulations dealing with the generation, management, storage, and disposal of solid, toxic, and hazardous wastes.  The Contractor shall ensure that all wastes are properly containerized, labeled and placarded, managed, tested, stored, documented/manifested, transported and disposed of in accordance with all applicable regulations.

2.
USED ELECTRIC LAMPS:  40 CFR 273 requires that electric lamps, including incandescent, fluorescent, neon and high intensity discharge (mercury vapor, high/low pressure sodium, metal halide) lamps that are no longer of use be recycled or treated as hazardous waste.  The Contractor shall not dispose of any used electric lamps as solid waste.  The Contractor shall recycle all waste electric lamps generated as a result of this work only at a licensed recycling facility.
3.
METALS:  Unless noted otherwise, scrap metal shall not be landfilled or treated as hazardous waste.  Recycle all scrap metal by smelting or any other acceptable recycling process.  Scrap metal includes ductwork, light fixture housings, pipe, mechanical and electrical equipment, doors and frames, etc.

4.
SUBMITTALS:  The Contractor shall provide the Contracting Officer with signed and fully executed originals of all hazardous waste profiles, test results, hazardous waste manifests and/or other shipping papers, electric lamp disposal documents and all other required documentation.  Maximum payment retention shall be withheld until this documentation is received.

SECTION 01 66 16
SAFETY DATA SHEETS AND MATERIAL HANDLING PROCEDURES

1.
DATA SHEETS: Submit a Safety Data Sheet (SDS) for all materials containing hazardous substances required for contract execution. Information provided in SDS’s shall meet the requirements of 29 CFR 1910.1200. SDS’s require Contracting Officer review and acceptance prior to bringing these materials on site.

2.
MATERIAL STORAGE: Limit the quantity of these materials stored on site to the amount needed for execution of work. Storage of excess materials will not be permitted. Assure that the storage of these materials comply with all applicable federal, state, and local laws and regulations and provide additional storage facilities (paint lockers, etc.) as required for the storage of such materials. Coordinate the physical location of storage areas with the On-site Representative prior to bringing these materials on site. 

3.
PROTECTIVE MEASURES: The contractor shall take all protective measures outlined on the SDS’s and as required by federal, state, and local regulations to protect all personnel in the vicinity of the work area from exposure to these materials. The Contractor shall //submit a separate plan outlining the measures required. The Contracting Officer's Representative shall review protective measures prior to allowing use of these materials.

4.
DISPOSAL OF EXCESS MATERIAL: The Contractor shall dispose of all excess hazardous materials as required by the SDS and all applicable federal, state, and local laws and regulations.

SECTION 01 71 33

PROTECTION FROM WEATHER AND CONSTRUCTION OPERATIONS

1.
TEMPORARY ENCLOSURES: Protect existing facilities/equipment and new construction, whether in progress or newly completed, from the adverse effects of the weather and construction operations.  Provide temporary enclosures, coverings and barriers as required to afford protection against exposure, weather and wind damage and from construction operations which could degrade, stain, age, or reduce the finished quality of new work or damage existing facilities and equipment.

2.
REAPPLICATION:  All temporary closures or enclosures shall be made ready for immediate re-application in the event of sudden storms or man-made conditions requiring protection of existing facilities or completed construction.

3.
CLIMATE CONTROL:  Where temporary heat is required during construction to protect work completed or to heat facilities in operation by the Coast Guard, all openings shall be made weather tight to allow the maintenance of 68 degrees F heat minimum with the existing or temporary heating equipment or 78 degrees F. maximum with existing or temporary cooling.

NOTE TO OFFEROR: CLIMATE CONTROL SPECIFICALLY REQUIRED BY THIS CONTRACT WILL BE SPECIFIED IN THE STATEMENT OF WORK AND/OR ASSOCIATED DRAWINGS.

4.
PIPING:  Prevent water-filled pipes or tanks from freezing for both interior and exterior systems installed or in storage.

SECTION 01 74 00
GENERAL CLEANUP & SITE RESTORATION OF WORK AREAS

1.
GENERAL:  The Contractor shall remove and properly dispose of all trash and debris incidental to the contract work from the limits of government property, as well as all adjacent affected areas.  The Contracting Officer shall determine the extent and interval of these cleanups.

2.
WORK AREA CLEANUP:  At the end of each day the entire work area and all adjacent affected areas shall be thoroughly cleaned by removing all trash, debris, dust, etc. caused by the contract work.  Any floor, wall or ceiling surfaces that may have been stained or soiled by the contract work shall be restored to pre-construction condition.

3.
SITE RESTORATION:  If at any time while performing the contract the Contractor causes damage or destruction to any portion of any Government facility or grounds; e.g., bulkheads, pavement, lawns, shrubbery, etc., it shall be the Contractor's responsibility to replace and/or restore the damage as approved by the Contracting Officer’s Representative at no additional cost to the Government.

4.
POST CONSTRUCTION CLEANUP:  Upon completion of the job, the Contractor shall clean up the job site, returning it to a state of cleanliness equal to or exceeding that in which it was found.  The Contractor shall properly dispose of any trash, extra materials, dirt, debris, or other litter that remains.  If the job site appearance is not to the satisfaction of the Contracting Officer’s Representative, final acceptance will not be approved.

SECTION 01 78 00
AS BUILT DRAWINGS

1.
GENERAL:  Maintain one full size set of contract drawings to record variations from the original design.  All deviations shall be neatly and clearly marked in RED on these drawings to show work and/or materials actually provided.  As Built drawings shall be updated as work progresses and kept at the work site for the duration of the contract. These drawings shall be available for Contracting Officer Representative review upon request.

2.
DISCOVERED UTILITIES:  Indicate the exact location of any underground utility lines discovered in the course of the work on the As-Built drawings. 

3.
PERMITTED VARIATIONS:  As Built drawings shall reflect the actual construction and materials provided when alternative materials or work methods are allowed in the specifications and/or drawings or if the scope is altered by award of bid items, subsequent changes or modifications.

4.
STANDARDS:  Variations shown on As Built drawings shall be neat, clear and conform with standard drafting practices.  Mark-ups shall include supplementary notes, legends, and details necessary to convey the exact representation of construction actually provided. To comply with Computer Assisted Design (CAD) practices, only full size AS BUILT drawings are acceptable.
5.
SUBMITTAL: Submit As Built drawings for Contracting Officer acceptance upon completion of the contract. Final payment will not be until all required As-Built drawings are accepted. Maximum retention shall be withheld for late or incomplete As Built drawings. 

SECTION 01 78 23

OPERATING INSTRUCTIONS AND TRAINING

1.
MANUALS:  Upon completion of the work, but before the work is accepted by the Government, the Contractor must forward four complete bound sets of instructions, tabbed and identified for reference, for all equipment and/or systems provided under this contract. The instructions shall include component parts, manufacturer's certificates, warranty slips, parts lists, descriptive brochures, and manufacturer's maintenance and operating instructions.

2.
TRAINING:  The Contractor shall provide four hours of training, which shall explain to the Government’s personnel all procedures necessary to operate and maintain all equipment and systems on a continuing basis.  A verification of training shall be provided.

SECTION 01 80 00

FACILITY PREVENTATIVE MAINTENANCE PROGRAM (FPMP)

1.
GENERAL:  The intent of this section is for the Contractor to complete the Equipment Enrollment Form (EEF) spreadsheet for systems that have been installed or demolished under this project and are listed in the USCG Approved Equipment Enrollment Catalog.  Both the USCG Approved Equipment Enrollment Catalog and Equipment Enrollment Form (EEF) are provided as Reference Documents in the solicitation.
At a minimum, the following items require UNIFORMAT II Level 4 designations if the components are used in the contract.


a. HVAC Systems


b. Electrical Systems


c. Any machinery or equipment installed as part of this contract

2.
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.


ASTM E 1557

Standard Classification for Building Elements and Related Sitework – UNIFORMAT II

3.
SUBMITTALS:  Submit hard copy prints and electronic MS-Excel files of Equipment Enrollment Form (EEF) for Contracting Officer acceptance upon completion of the contract for each Real Property asset that has equipment to be enrolled as part of the FPMP.

3.1
Equipment Enrollment Form (EEF) Requirements:
3.1.1
Form Fields:  The following fields are listed on the form and shall be completely filled out except where otherwise noted on the Equipment Enrollment Form.  The actual equipment attribute list below may change slightly prior to the actual start of this enrollment task.

a. UNIFORMAT II Level IV Classification

b. Component Type (Assigned from USCG Approved Equipment Enrollment Catalog (column D))

c. Physical Location, broken down by Floor, and Room #.

d. Manufacturer Name

e. Model Number

f. Serial #

g. Installation Date

h. Purchase Price (Cost of equipment, labor, shipping)

i. Replacement Costs (Cost of equipment only)

j. Warranty Expiration Date

k. Equipment Attributes (Name Plate information typically indicating Size, Flow, Volume, Pressure, etc.)

3.1.2
Only equipment from a single building and/or structure is allowed per Equipment Enrollment Form (EEF).

3.1.3
Equipment identified for maintenance by O&M manuals but not listed in the USCG Approved Equipment Enrollment Catalog shall also be cataloged per ASTM E 1557 and listed on the Equipment Enrollment Form.  If the equipment is not listed in ASTM E1557, consult the Coast Guard for the proper naming convention.
LIST OF SUBMITTALS

	SECT
	PARA
	ITEM
	key
	general use column

	01 14 14
	1
	Pre-Con Site Conditions
	X
	

	01 32 16
	1.a
	Construction Schedule 
	X
	

	
	1.b
	Schedule of Values
	X
	

	
	2.a
	Progress Schedule
	X
	

	01 35 29
	3
	Safety Plan
	X
	

	01 51 13
	1
	Lockout/Tagout Plan
	X
	

	01 54 30
	1
	Confined Space Entry Plan
	X
	

	01 57 23
	1.1
	State Implementation Documentation
	X
	

	
	1.2
	Notarized Letter
	X
	

	
	1.3
	VOC rating documentation
	X
	

	
	2
	Spill Response Plan
	X
	

	01 66 13
	4
	Hazardous Waste Documents
	X
	

	01 66 16
	1
	SDS
	X
	

	
	3
	Protective Measures
	X
	

	01 78 00
	5
	As-Built Drawings
	X
	

	01 78 23
	1
	Operating Instructions
	X
	

	
	2
	Verification of Training
	X
	

	01 80 00
	3
	Equipment Enrollment Form(s)
	X
	

	02 41 00
	
	Demolition
	
	

	
	1.2.2
	Demolition Plan
	X
	

	
	1.10
	Existing Conditions
	X
	

	
	1.7
	Notification of Demolition and Renovation Form
	X
	

	
	3.3.4
	Disposal of Ozone Depleting Substance (ODS) Receipts
	X
	

	03 30 53
	
	Miscellaneous Cast-In-Place Concrete
	
	

	
	1.3
	Installation Drawings
	X
	

	
	2.2.3
	Admixture Product Data 
	
	

	
	2.2.6
	Curing Materials Product Data
	
	

	
	2.3
	Mix Design Data
	X
	

	
	2.3
	Ready-Mix Concrete Product Data
	
	

	
	2.4.1
	Curing Compound Product Data
	
	

	
	2.2.2
	Aggregates Test Report
	
	

	
	2.1.3
	Concrete Mixture Proportions Test Report
	X
	

	
	2.3
	Delivery Tickets
	
	

	05 12 00
	
	Structural Steel
	
	

	
	1.3.1
	Fabrication Drawings
	X
	

	
	2.2
	Steel
	
	

	
	2.3
	Bolts, Nuts, and Washers
	
	

	05 50 13
	
	Miscellaneous Metal Fabrications
	
	

	
	1.4.2
	Floor Gratings Installation Drawings
	X
	

	
	2.1.1
	Floor Gratings, Product Data
	X
	

	07 27 36
	
	Spray Foam Air Barriers
	
	

	
	1.8.1
	Qualification of Manufacturer
	
	

	
	1.8.2
	Qualification of Installer
	
	

	
	1.9.f
	Quality Control Plan
	X
	

	
	1.9.i
	Safety Plan
	X
	

	
	1.7.1
	Fire Prevention Plan
	X
	

	
	1.7.2
	Respirator Plan
	X
	

	
	1.4.1
	Shop Drawings
	
	

	
	1.4.2
	Product Data
	X
	

	
	1.4.3
	Test Reports
	X
	

	
	3.4.1
	Site Inspections Reports
	X
	

	
	
	Certificates:
	
	

	
	1.8.1
	Closed Cell SPF Certificate
	X
	

	
	3.4.1
	Manufacturer’s Instructions for: 
	
	

	
	3.4.2
	Manufacturer’s Field Reports
	X
	

	23 00 00
	
	Air Supply, Distribution, Ventilation, and Exhaust Systems
	
	

	
	
	Shop Drawings:
	
	

	
	1.4.3
	Detail Drawings
	X
	

	
	2.1
	Product Data for:
	
	

	
	
	Duct Connectors
	
	

	
	
	Duct Access Doors
	
	

	
	
	Fire Dampers
	X
	

	
	
	Manual Balancing Dampers
	X
	

	
	
	Fan
	X
	

	
	1.4.4
	Test Procedures
	
	

	
	2.8.1
	Indoor Air Quality for Duct Sealants
	
	

	
	
	Test Reports:
	
	

	
	3.9
	Performance Tests
	X
	

	
	3.7
	Damper Acceptance Test
	X
	

	
	3.11
	Operation and Maintenance Data for:
	
	

	
	
	Fire Dampers
	X
	

	
	
	Manual Balancing Dampers
	X
	

	
	
	Fan
	X
	

	
	
	Closeout Submittals:
	
	

	
	3.10
	Indoor Air Quality Conditions
	
	

	23 05 93
	
	Testing, Adjusting, and Balancing for HVAC
	
	

	
	
	Preconstruction Submittals
	
	

	
	1.5.2.1.c
	Records of Existing Conditions
	X
	

	
	
	
	
	

	
	1.5.1
	Independent TAB Agency and Personnel Qualifications
	X
	

	
	1.5.4.1.a
	TAB Design Review Report
	X
	

	
	
	Shop Drawings
	
	

	
	1.3.2
	TAB Schematic Drawings and Report Forms
	X
	

	
	
	Product Data
	
	

	
	1.3
	Equipment and Performance Data
	X
	

	
	1.5.1.3
	TAB Related HVAC Submittals
	X
	

	
	1.5.7
	TAB Procedures
	X
	

	
	1.5.7
	Calibration
	X
	

	
	1.3.2
	Systems Readiness Check 
	X
	

	
	1.5.10
	TAB Execution
	X
	

	
	1.5.10.3
	TAB Verification
	X
	

	
	
	Test Reports
	
	

	
	3.3.5
	Completed Pre-Final DALT Report
	X
	

	
	3.3.8
	Certified Final DALT Report
	X
	

	
	1.5.4.2.c
	Prerequisite HVAC Work Checkout List
	X
	

	
	3.7
	Certified Final TAB Report for Proportional Balancing
	X
	

	
	1.5.4.1
	Certified Final TAB Report
	X
	

	
	1.7.1.1
	TAB Design Review Report
	X
	

	
	1.5.11.2
	TAB Report
	X
	

	
	
	Certificates
	
	

	
	1.5.1
	Independent TAB Agency and Personnel Qualifications
	X
	

	
	1.5.4.1
	DALT and TAB Submittal and Work Schedule
	X
	

	
	1.5.4.2
	TAB Pre-Field Engineering Report
	X
	

	
	1.5.6
	Instrument Calibration Certificates
	X
	

	
	3.4 
	DALT and TAB Procedures Summary
	X
	

	
	1.5.21.h
	Completed Pre-Final DALT Work Checklist
	X
	

	
	3.3.2
	Advance Notice of Pre-Final DALT Field Work
	X
	

	
	1.5.21.i
	Advance Notice of TAB Field Work for Proportional Balancing
	X
	

	
	1.7.1
	Advanced Notice for TAB Field Work
	X
	

	
	1.5.9.1
	TAB Firm
	X
	

	
	1.3.2
	Design Review Report
	X
	

	
	1.7.1.2
	Pre-Field DALT Preliminary Notification
	X
	

	
	1.7.1
	Advanced Notice for TAB Field Work
	X
	

	
	1.5.4.2
	Prerequisite HVAC Work Check Out List
	X
	

	23 07 00
	
	Thermal Insulation for Mechanical Systems
	
	

	
	
	Shop Drawings
	
	

	
	2.1
	MICA Plates
	X
	

	
	3.2
	Duct Insulation Systems and Associated Accessories
	
	

	
	
	Product Data
	
	

	
	2.1
	Duct Insulation Systems
	X
	

	
	
	Samples
	
	

	
	2.1.1
	Thermal Insulation
	X
	

	
	3.1.1
	Display Samples
	X
	

	
	
	Certificates
	
	

	
	1.4.1
	Indoor Air Quality for Adhesives
	
	

	
	
	Manufacturer’s Instructions
	
	

	
	3.2
	Duct Insulation Systems
	X
	

	23 08 00.00 10
	
	Commissioning of HVAC Systems
	
	

	
	
	Shop Drawings
	
	

	
	1.5.2.2
	Commissioning Plan
	X
	

	
	
	Product Data
	
	

	
	3.2.1
	Pre-Functional Performance Test Checklists
	X
	

	
	3.2.2
	Functional Performance Tests
	X
	

	
	
	Test Reports
	
	

	
	3.3
	Commissioning Report
	X
	

	
	
	Certificates
	
	

	
	1.5.1
	Commissioning Firm
	X
	

	
	1.5.2
	Commissioning Specialist
	X
	

	23 81 00.00 20
	
	Unitary Air Conditioning Equipment
	
	

	
	
	Shop Drawings
	
	

	
	1.4.2
	Control System Wiring Diagrams
	X
	

	
	
	Product Data
	
	

	
	2.1
	Heat Pumps
	X
	

	
	2.3
	Filters
	X
	

	
	1.5
	Refrigerant
	X
	

	
	
	Test Reports
	
	

	
	3.3.3
	Start-Up and Initial Operational Tests
	X
	

	
	
	Certificates
	
	

	
	1.4.5
	Ozone Depleting Substances Technician Certification
	
	

	
	
	Manufacturer’s Instruction
	
	

	
	2.1
	Heat Pumps
	X
	

	
	2.3
	Filters
	
	

	
	
	Operation and Maintenance Data
	
	

	
	2.1
	Heat Pumps
	X
	

	
	2.3
	Filters
	
	

	
	
	Closeout Submittals
	
	

	
	1.4.4
	Posted Operating Instructions
	
	

	26 20 00
	
	Interior Distribution System
	
	

	
	2.8.1
	Circuit Breakers
	X
	

	
	2.6
	Switches
	X
	

	
	3.4.2
	600-Volt Wiring Test
	X
	

	
	3.1.8
	Grounding System Test
	X
	

	31 00 00
	
	Earthwork
	
	

	
	3.2.2
	Shoring
	X
	

	
	1.5.2
	Dewatering Work Plan
	X
	

	
	3.7
	Utilization of Excavated Materials
	X
	

	
	1.5.1.2
	Rock Excavation
	
	

	
	
	Opening of any Excavation or Borrow Pit
	
	

	
	3.15
	Testing
	
	

	
	2.1
	Borrow Site Testing
	
	

	
	3.15
	Testing
	
	

	31 23 00.0020
	
	Excavation and Fill
	
	

	
	1.6
	Borrow Site Testing
	X
	

	
	3.15.2.1
	Fill and Backfill
	
	

	
	2.1
	Select Material
	
	

	
	3.15.2.2
	Density Tests
	
	

	
	3.15.2.3
	Moisture Content Test
	
	

	32 11 23
	
	Aggregate Base Courses
	
	

	
	1.5
	Plant, Equipment and Tools
	X
	

	
	1.4
	Waybills and Delivery Tickets
	
	

	
	2.3.1
	Initial Tests
	X
	

	
	3.11.1
	In-Place Tests
	X
	

	32 92 19
	
	Seeding
	
	

	
	2.5.3
	Wood Cellulose Fiber Mulch
	
	

	
	2.4
	Fertilizer
	
	

	
	2.2.3
	Topsoil Composition Tests
	
	

	
	2.1
	Seed
	
	

	
	2.7
	Erosion Control Materials
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SECTION 02 41 00

DEMOLITION

PART 1   GENERAL

1.1   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.

AIR-CONDITIONING, HEATING AND REFRIGERATION INSTITUTE (AHRI)

AHRI Guideline K
(2009) Guideline for Containers for Recovered Non-Flammable Fluorocarbon Refrigerants

AMERICAN SOCIETY OF SAFETY PROFESSIONALS (ASSP)

ASSP A10.6
(2006) Safety & Health Program Requirements for Demolition Operations - American National Standard for Construction and Demolition Operations

1.2   PROJECT DESCRIPTION

1.2.1   Definitions

1.2.1.1   Demolition

Demolition is the process of wrecking or taking out any load-supporting structural member of a facility together with any related handling and disposal operations.

1.2.1.2   Demolition Plan

Demolition Plan is the planned steps and processes for managing demolition activities and identifying the required sequencing activities and disposal mechanisms.

1.2.2   Demolition Plan

Prepare a Demolition Plan and submit proposed salvage, demolition, and removal procedures for approval before work is started.  Include in the plan procedures for careful removal and disposition of materials specified to be salvaged, coordination with other work in progress detailed description of methods and equipment to be used for each operation and of the sequence of operations.  Identify components and materials to be salvaged for reuse or recycling with reference to paragraph Existing Facilities to be Removed.  Append tracking forms for all removed materials indicating type, quantities, condition, destination, and end use.  Coordinate with Waste Management Plan.  Provide procedures for safe conduct of the work in accordance with EM 385-1-1.  Plan shall be approved by Contracting Officer Representative prior to work beginning.

1.2.3   General Requirements

Do not begin demolition until authorization is received from the Contracting Officer Representative.  The work of this section is to be performed in a manner that maximizes the value derived from the salvage and recycling of materials.  Remove rubbish and debris from the project site; do not allow accumulations inside or outside the building. The work includes demolition, salvage of identified items and materials, and removal of resulting rubbish and debris.  Remove rubbish and debris from Government property daily, unless otherwise directed.  Store materials that cannot be removed daily in areas specified by the Contracting Officer.  In the interest of occupational safety and health, perform the work in accordance with EM 385-1-1, Section 23, Demolition, and other applicable Sections.

1.3   ITEMS TO REMAIN IN PLACE

Take necessary precautions to avoid damage to existing items to remain in place, to be reused, or to remain the property of the Government.  Repair or replace damaged items as approved by the Contracting Officer.  Coordinate the work of this section with all other work indicated.  Construct and maintain shoring, bracing, and supports as required.  Ensure that structural elements are not overloaded.  Increase structural supports or add new supports as may be required as a result of any cutting, removal, deconstruction, or demolition work performed under this contract.  Do not overload structural elements.  Provide new supports and reinforcement for existing construction weakened by demolition, or removal work.  Repairs, reinforcement, or structural replacement require approval by the Contracting Officer prior to performing such work.

1.3.1   Existing Construction Limits and Protection

Do not disturb existing construction beyond the extent indicated or necessary for installation of new construction.  Provide temporary shoring and bracing for support of building components to prevent settlement or other movement.  Provide protective measures to control accumulation and migration of dust and dirt in all work areas.  Remove snow, dust, dirt, and debris from work areas daily.

1.3.2   Weather Protection

For portions of the building to remain, protect building interior and materials and equipment from the weather at all times.  Where removal of existing roofing is necessary to accomplish work, have materials and workmen ready to provide adequate and temporary covering of exposed areas.

1.3.3   Trees

Protect trees within the project site which might be damaged during demolition or deconstruction, and which are indicated to be left in place, by a 6 foot high fence.  Erect and secure fence a minimum of 5 feet from the trunk of individual trees or follow the outer perimeter of branches or clumps of trees.  Replace any tree designated to remain that is damaged during the work under this contract with like-kind or as approved by the Contracting Officer.

1.3.4   Utility Service

Maintain existing utilities indicated to stay in service and protect against damage during demolition operations.  Prior to start of work, utilities serving each area of alteration or removal will be shut off by the Government and disconnected and sealed by the Contractor.

1.3.5   Facilities

Protect electrical and mechanical services and utilities.  Where removal of existing utilities and pavement is specified or indicated, provide approved barricades, temporary covering of exposed areas, and temporary services or connections for electrical and mechanical utilities.  Floors, roofs, walls, columns, pilasters, and other structural components that are designed and constructed to stand without lateral support or shoring, and are determined to be in stable condition, must remain standing without additional bracing, shoring, or lateral support until demolished or deconstructed, unless directed otherwise by the Contracting Officer.  Ensure that no elements determined to be unstable are left unsupported and place and secure bracing, shoring, or lateral supports as may be required as a result of any cutting, removal, deconstruction, or demolition work performed under this contract.

1.4   BURNING

The use of burning at the project site for the disposal of refuse and debris will not be permitted.  Where burning is permitted, adhere to federal, state, and local regulations.

1.5   SUBMITTALS

Government approval is required for submittals with a "G" designation; submittals not having a "G" designation are for information only.  When used, a designation following the "G" designation identifies the office that will review the submittal for the Government.  Submit the following in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals
Demolition Plan; G
Existing Conditions
SD-07 Certificates
Notification; G
Notification of Demolition and Renovation Form
SD-11 Closeout Submittals
Receipts
1.7   QUALITY ASSURANCE

Notification of Demolition and Renovation Form: Submit timely notification of demolition and renovation projects to Federal, State, regional, and local authorities in accordance with 40 CFR 61, Subpart M.  Notify the local air pollution control district/agency and the Contracting Officer in writing 10 working days prior to the commencement of work in accordance with 40 CFR 61, Subpart M.  Comply with federal, state, and local hauling and disposal regulations.  In addition to the requirements of the "Contract Clauses," conform to the safety requirements contained in ASSP A10.6.  Comply with the Environmental Protection Agency requirements specified.  Use of explosives will not be permitted.

1.7.1   Dust Control

Prevent the spread of dust and debris to occupied portions of the building and avoid the creation of a nuisance in the surrounding area.  Do not use water if it results in hazardous or objectionable conditions such as, but not limited to, ice, flooding, or pollution.  Vacuum and dust the work area as needed. 

1.8   PROTECTION

1.8.1   Traffic Control Signs

a.  Where pedestrian and driver safety is endangered in the area of removal work, use traffic barricades with flashing lights.  Anchor barricades in a manner to prevent displacement by wind, jet or prop blast. Notify the Contracting Officer prior to beginning such work.

1.8.2   Protection of Personnel

Before, during and after the demolition work continuously evaluate the condition of the structure being demolished and take immediate action to protect all personnel working in and around the project site.  No area, section, or component of floors, roofs, walls, columns, pilasters, or other structural element will be allowed to be left standing without sufficient bracing, shoring, or lateral support to prevent collapse or failure while workmen remove debris or perform other work in the immediate area.

1.9   RELOCATIONS

Perform the removal and reinstallation of relocated items as indicated with workmen skilled in the trades involved.  Repair or replace items to be relocated which are damaged by the Contractor  with new undamaged items as approved by the Contracting Officer.

1.10   EXISTING CONDITIONS
Before beginning any demolition work, survey the site and examine the drawings and specifications to determine the extent of the work.  Record existing conditions in the presence of the Contracting Officer showing the condition of structures and other facilities adjacent to areas of alteration or removal.  Photographs sized 4 inch will be acceptable as a record of existing conditions.  Include in the record the elevation of the top of foundation walls, finish floor elevations, possible conflicting electrical conduits, plumbing lines, alarms systems, the location and extent of existing cracks and other damage and description of surface conditions that exist prior to before starting work.  It is the Contractor's responsibility to verify and document all required outages which will be required during the course of work, and to note these outages on the record document.  Submit survey results.

PART 2   PRODUCTS

2.1   FILL MATERIAL

a.  Comply with excavating, backfilling, and compacting procedures for soils used as backfill material to fill basements, voids, depressions or excavations resulting from demolition of structures.  Fill material shall be waste products from demolition until all waste appropriate for this purpose is consumed.
PART 3   EXECUTION
3.1   EXISTING FACILITIES TO BE REMOVED

Inspect and evaluate existing structures onsite for reuse.  Existing construction scheduled to be removed for reuse shall be disassembled.  Dismantled and removed materials are to be separated, set aside, and prepared as specified, and stored or delivered to a collection point for reuse, remanufacture, recycling, or other disposal, as specified.  Materials shall be designated for reuse onsite whenever possible.

3.1.1   Structures

a.  Remove existing structures indicated to be removed to grade.  Interior walls, other than retaining walls and partitions, shall be removed to top of concrete slab on ground.  Break up basement slabs to permit drainage. 

b.  Demolish structures in a systematic manner from the top of the structure to the ground.  Complete demolition work above each tier or floor before the supporting members on the lower level are disturbed.  Demolish concrete and masonry walls in small sections.  Remove structural framing members and lower to ground by means of derricks, platforms hoists, or other suitable methods as approved by the Contracting Officer.

c.  Locate demolition equipment throughout the structure and remove materials so as to not impose excessive loads to supporting walls, floors, or framing.

3.1.2   Utilities and Related Equipment

3.1.2.1   General Requirements

Do not interrupt existing utilities serving occupied or used facilities, except when authorized in writing by the Contracting Officer.  Do not interrupt existing utilities serving facilities occupied and used by the Government except when approved in writing and then only after temporary utility services have been approved and provided.  Do not begin demolition work until all utility disconnections have been made.  Shut off and cap utilities for future use, as indicated.

3.1.2.2   Disconnecting Existing Utilities

Remove existing utilities, as indicated and terminate in a manner conforming to the nationally recognized code covering the specific utility and approved by the Contracting Officer.  When utility lines are encountered but are not indicated on the drawings, notify the Contracting Officer prior to further work in that area.  Remove meters and related equipment and deliver to a location in accordance with instructions of the Contracting Officer.

3.1.3   Paving and Slabs

Remove concrete and asphaltic concrete paving and slabs including aggregate base as indicated to a depth of 6 inches below existing adjacent grade.  Pavement and slabs not to be used in this project shall be removed from the Installation at Contractor's expense.

3.1.4   Masonry

Sawcut and remove masonry so as to prevent damage to surfaces to remain and to facilitate the installation of new work.  Where new masonry adjoins existing, the new work shall abut or tie into the existing construction as specified for the new work.  Provide square, straight edges and corners where existing masonry adjoins new work and other locations.

3.1.5   Concrete

Saw concrete along straight lines to a depth of a minimum 2 inch.  Make each cut in walls perpendicular to the face and in alignment with the cut in the opposite face.  Break out the remainder of the concrete provided that the broken area is concealed in the finished work, and the remaining concrete is sound.  At locations where the broken face cannot be concealed, grind smooth or saw cut entirely through the concrete. 

3.1.6   Structural Steel

Dismantle structural steel at field connections and in a manner that will prevent bending or damage.  Salvage for recycle structural steel, steel joists, girders, angles, plates, columns and shapes.  Transport steel joists and girders as whole units and not dismantled.  Transport structural steel shapes to a designated area as directed by the Contracting Officer, stacked according to size, type of member and length, and stored off the ground, protected from the weather.

3.1.7   Miscellaneous Metal

Salvage shop-fabricated items such as access doors and frames, steel gratings, metal ladders, wire mesh partitions, metal railings, metal windows and similar items as whole units.  Salvage light-gage and cold-formed metal framing, such as steel studs, steel trusses, metal gutters, roofing and siding, metal toilet partitions, toilet accessories and similar items.  Recycle scrap metal as part of demolition operations.  Provide separate containers to collect scrap metal and transport to a scrap metal collection or recycling facility, in accordance with the Waste Management Plan.

3.1.8   Carpentry

Salvage for recycle lumber, millwork items, and finished boards, and sort by type and size.  Remove windows, doors, frames, and cabinets, and similar items as whole units, complete with trim and accessories.  Brace the open end of door frames to prevent damage.

3.1.9   Carpet

Remove existing carpet for reclamation in accordance with manufacturer recommendations and as follows.  Remove used carpet in large pieces, roll tightly, and pack neatly in a container.  Remove adhesive according to recommendations of the Carpet and Rug Institute (CRI).  Adhesive removal solvents shall comply with CRI 104/CRI 105.  Recycle removed carpet cushion.

3.1.10   Acoustic Ceiling Tile

Remove, neatly stack, and recycle acoustic ceiling tiles.  Recycling may be available with manufacturer.  Otherwise, priority shall be given to a local recycling organization.  Recycling is not required if the tiles contain or may have been exposed to asbestos material.

3.1.11   Patching

Where removals leave holes and damaged surfaces exposed in the finished work, patch and repair these holes and damaged surfaces to match adjacent finished surfaces, using on-site materials when available.  Where new work is to be applied to existing surfaces, perform removals and patching in a manner to produce surfaces suitable for receiving new work.  Finished surfaces of patched area shall be flush with the adjacent existing surface and shall match the existing adjacent surface as closely as possible as to texture and finish.  Patching shall be as specified and indicated, and shall include:

a.  Concrete and Masonry: Completely fill holes and depressions, left as a result of removals in existing masonry walls to remain, with an approved masonry patching material, applied in accordance with the manufacturer's printed instructions.

b.  Where existing partitions have been removed leaving damaged or missing resilient tile flooring, patch to match the existing floor tile.

c.  Patch acoustic lay-in ceiling where partitions have been removed. The transition between the different ceiling heights shall be effected by continuing the higher ceiling level over to the first runner on the lower ceiling and closing the vertical opening with a painted sheet metal strip.

3.1.12   Air Conditioning Equipment

Remove air conditioning, refrigeration, and other equipment containing refrigerants without releasing chlorofluorocarbon refrigerants to the atmosphere in accordance with the Clean Air Act Amendment of 1990. Recover all refrigerants prior to removing air conditioning, refrigeration, and other equipment containing refrigerants and dispose of in accordance with the paragraph entitled "Disposal of Ozone Depleting Substance (ODS)." Turn in salvaged Class I ODS refrigerants as specified in paragraph, "Salvaged Materials and Equipment."

3.1.13   Cylinders and Canisters

Remove all fire suppression system cylinders and canisters and dispose of in accordance with the paragraph entitled "Disposal of Ozone Depleting Substance (ODS)."

3.1.14   Locksets on Swinging Doors

Remove all locksets from all swinging doors indicated to be removed and disposed of.  Deliver the locksets and related items to a designated location for receipt by the Contracting Officer after removal.

3.1.15   Mechanical Equipment and Fixtures

Disconnect mechanical hardware at the nearest connection to existing services to remain, unless otherwise noted.  Disconnect mechanical equipment and fixtures at fittings.  Remove service valves attached to the unit.  Salvage each item of equipment and fixtures as a whole unit; listed, indexed, tagged, and stored.  Salvage each unit with its normal operating auxiliary equipment.  Transport salvaged equipment and fixtures, including motors and machines, to a designated storage area as directed by the Contracting Officer.  Do not remove equipment until approved.  Do not offer low-efficiency equipment for reuse.

3.1.15.1   Preparation for Storage

Remove water, dirt, dust, and foreign matter from units; tanks, piping and fixtures shall be drained; interiors, if previously used to store flammable, explosive, or other dangerous liquids, shall be steam cleaned.  Seal openings with caps, plates, or plugs.  Secure motors attached by flexible connections to the unit.  Change lubricating systems with the proper oil or grease.

3.1.15.2   Piping

Disconnect piping at unions, flanges and valves, and fittings as required to reduce the pipe into straight lengths for practical storage.  Store salvaged piping according to size and type.  If the piping that remains can become pressurized due to upstream valve failure, end caps, blind flanges, or other types of plugs or fittings with a pressure gage and bleed valve shall be attached to the open end of the pipe to ensure positive leak control.  Carefully dismantle piping that previously contained gas, gasoline, oil, or other dangerous fluids, with precautions taken to prevent injury to persons and property.  Store piping outdoors until all fumes and residues are removed.  Box prefabricated supports, hangers, plates, valves, and specialty items according to size and type.  Wrap sprinkler heads individually in plastic bags before boxing.  Classify piping not designated for salvage, or not reusable, as scrap metal.

3.1.15.3   Ducts

Classify removed duct work as scrap metal.

3.1.15.4   Fixtures, Motors and Machines

Remove and salvage fixtures, motors and machines associated with plumbing, heating, air conditioning, refrigeration, and other mechanical system installations.  Salvage, box and store auxiliary units and accessories with the main motor and machines.  Tag salvaged items for identification, storage, and protection from damage.  Classify broken, damaged, or otherwise unserviceable units and not caused to be broken, damaged, or otherwise unserviceable as debris to be disposed of by the Contractor. 

3.1.16   Electrical Equipment and Fixtures

Salvage motors, motor controllers, and operating and control equipment that are attached to the driven equipment.  Salvage wiring systems and components.  Box loose items and tag for identification.  Disconnect primary, secondary, control, communication, and signal circuits at the point of attachment to their distribution system.

3.1.16.1   Fixtures

Remove and salvage electrical fixtures.  Salvage unprotected glassware from the fixture and salvage separately.  Salvage incandescent, mercury-vapor, and fluorescent lamps and fluorescent ballasts manufactured prior to 1978, boxed and tagged for identification, and protected from breakage.

3.1.16.2   Electrical Devices

Remove and salvage switches, switchgear, transformers, conductors including wire and nonmetallic sheathed and flexible armored cable, regulators, meters, instruments, plates, circuit breakers, panelboards, outlet boxes, and similar items.  Box and tag these items for identification according to type and size.

3.1.16.3   Wiring Ducts or Troughs

Remove and salvage wiring ducts or troughs.  Dismantle plug-in ducts and wiring troughs into unit lengths.  Remove plug-in or disconnecting devices from the busway and store separately.

3.1.16.4   Conduit and Miscellaneous Items

Salvage conduit except where embedded in concrete or masonry.  Consider corroded, bent, or damaged conduit as scrap metal.  Sort straight and undamaged lengths of conduit according to size and type.  Classify supports, knobs, tubes, cleats, and straps as debris to be removed and disposed.

3.1.17   Elevators and Hoists

Remove elevators, hoists, and similar conveying equipment and salvage as whole units, to the most practical extent.  Remove and prepare items for salvage without damage to any of the various parts.  Salvage and store rails for structural steel with the equipment as an integral part of the unit.

3.1.18   Items With Unique/Regulated Disposal Requirements

Remove and dispose of items with unique or regulated disposal requirements in the manner dictated by law or in the most environmentally responsible manner.

3.2   CONCURRENT EARTH-MOVING OPERATIONS

Do not begin excavation, filling, and other earth-moving operations that are sequential to demolition work in areas occupied by structures to be demolished until all demolition in the area has been completed and debris removed.  Fill holes, open basements and other hazardous openings.

3.3   DISPOSITION OF MATERIAL

3.3.1   Title to Materials

Except for salvaged items specified in related Sections, and for materials or equipment scheduled for salvage, all materials and equipment removed and not reused or salvaged, shall become the property of the Contractor and shall be removed from Government property.  Title to materials resulting from demolition and deconstruction, and materials and equipment to be removed, is vested in the Contractor upon approval by the Contracting Officer of the Contractor's demolition, deconstruction, and removal procedures, and authorization by the Contracting Officer to begin demolition and deconstruction.  The Government will not be responsible for the condition or loss of, or damage to, such property after contract award.  Showing for sale or selling materials and equipment on site is prohibited.

3.3.2   Reuse of Materials and Equipment

Remove and store materials and equipment to be reused or relocated to prevent damage, and reinstall as the work progresses.  Coordinate the re-use of materials and equipment with the re-use requirements in accordance with Section 01 74 19 CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL.  Capture re-use of materials in the diversion calculations for the project.

3.3.3   Salvaged Materials and Equipment

Remove materials and equipment that are specified to be removed by the Contractor and that are to remain the property of the Government, and deliver to a storage site.

a.  Salvage items and material to the maximum extent possible.

b.  Store all materials salvaged for the Contractor as approved by the Contracting Officer and remove from Government property before completion of the contract.  Coordinate the salvaged materials with tracking requirements.  Capture salvaged materials in the diversion calculations for the project.

c.  Remove salvaged items to remain the property of the Government in a manner to prevent damage, and packed or crated to protect the items from damage while in storage or during shipment.  Items damaged during removal or storage must be repaired or replaced to match existing items.  Properly identify the contents of containers.

d.  Remove and capture all Class I ODS refrigerants in accordance with the Clean Air Act Amendment of 1990, and turn in to the Navy as directed by the Commanding Officer.

3.3.4   Disposal of Ozone Depleting Substance (ODS)

Class I and Class II ODS are defined in Section, 602(a) and (b), of The Clean Air Act.  Prevent discharge of Class I and Class II ODS to the atmosphere.  Place recovered ODS in cylinders meeting AHRI Guideline K suitable for the type ODS (filled to no more than 80 percent capacity) and provide appropriate labeling.  Recovered ODS shall be removed from Government property and disposed of in accordance with 40 CFR 82.  Products, equipment and appliances containing ODS in a sealed, self-contained system (e.g. residential refrigerators and window air conditioners) shall be disposed of in accordance with 40 CFR 82.  Submit Receipts or bills of lading, as specified.  Submit a shipping receipt or bill of lading for all containers of ozone depleting substance (ODS) shipped to the Defense Depot, Richmond, Virginia.

3.3.4.1   Special Instructions

No more than one type of ODS is permitted in each container.  A warning/hazardous label shall be applied to the containers in accordance with Department of Transportation regulations.  All cylinders including but not limited to fire extinguishers, spheres, or canisters containing an ODS shall have a tag with the following information:

a.  Activity name and unit identification code

b.  Activity point of contact and phone number

c.  Type of ODS and pounds of ODS contained

d.  Date of shipment

e.  National stock number (for information, call (804) 279-4525).

3.3.4.2   Fire Suppression Containers

Deactivate fire suppression system cylinders and canisters with electrical charges or initiators prior to shipment.  Also, safety caps must be used to cover exposed actuation mechanisms and discharge ports on these special cylinders.

3.3.5   Transportation Guidance

Ship all ODS containers in accordance with MIL-STD-129, DLA 4145.25, 49 CFR 173.301, and DOD 4000.25-1-M.

3.3.6   Unsalvageable and Non-Recyclable Material

Dispose of unsalvageable and non-recyclable noncombustible material off the site.

3.4   CLEANUP

Remove debris and rubbish from basement and similar excavations.  Remove and transport the debris in a manner that prevents spillage on streets or adjacent areas.  Apply local regulations regarding hauling and disposal.

3.5   DISPOSAL OF REMOVED MATERIALS

3.5.1   Regulation of Removed Materials

Dispose of debris, rubbish, scrap, and other nonsalvageable materials resulting from removal operations with all applicable federal, state and local regulations as contractually specified.  Storage of removed materials on the project site is prohibited.

3.5.2   Burning on Government Property

Burning of materials removed from demolished and deconstructed structures will not be permitted on Government property.

3.5.3   Removal to Spoil Areas on Government Property

Transport noncombustible materials removed from demolition and deconstruction structures to designated spoil areas on Government property.

3.5.4   Removal from Government Property

Transport waste materials removed from demolished and deconstructed structures, except waste soil, from Government property for legal disposal.  Dispose of waste soil as directed.

3.6   REUSE OF SALVAGED ITEMS

Recondition salvaged materials and equipment designated for reuse before installation.  Replace items damaged during removal and salvage operations or restore them as necessary to usable condition.

-- End of Section --

SECTION 03 30 53

MISCELLANEOUS CAST-IN-PLACE CONCRETE

PART 1   GENERAL
1.1   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 CONCRETE INSTITUTE (ACI)

ACI 117
(2010; Errata 2011) Specifications for Tolerances for Concrete Construction and Materials and Commentary

ACI 301
(2016) Specifications for Structural Concrete

ACI 304R
(2000; R 2009) Guide for Measuring, Mixing, Transporting, and Placing Concrete

ACI 305R
(2010) Guide to Hot Weather Concreting

ACI 306R
(2016) Guide to Cold Weather Concreting

ACI 318
(2014; Errata 1-2 2014; Errata 3-5 2015; Errata 6 2016; Errata 7-9 2017) Building Code Requirements for Structural Concrete (ACI 318-14) and Commentary (ACI 318R-14)

ACI SP-66
(2004) ACI Detailing Manual

ASTM INTERNATIONAL (ASTM)

ASTM A615/A615M
(2016) Standard Specification for Deformed and Plain Carbon-Steel Bars for Concrete Reinforcement

ASTM A1064/A1064M
(2017) Standard Specification for Carbon-Steel Wire and Welded Wire Reinforcement, Plain and Deformed, for Concrete

ASTM C31/C31M
(2019) Standard Practice for Making and Curing Concrete Test Specimens in the Field

ASTM C33/C33M
(2018) Standard Specification for Concrete Aggregates

ASTM C39/C39M
(2018) Standard Test Method for Compressive Strength of Cylindrical Concrete Specimens

ASTM C94/C94M
(2018) Standard Specification for Ready-Mixed Concrete

ASTM C143/C143M
(2015) Standard Test Method for Slump of Hydraulic-Cement Concrete

ASTM C150/C150M
(2018) Standard Specification for Portland Cement

ASTM C172/C172M
(2017) Standard Practice for Sampling Freshly Mixed Concrete

ASTM C231/C231M
(2017a) Standard Test Method for Air Content of Freshly Mixed Concrete by the Pressure Method

ASTM C260/C260M
(2010a; R 2016) Standard Specification for Air-Entraining Admixtures for Concrete

ASTM C309
(2011) Standard Specification for Liquid Membrane-Forming Compounds for Curing Concrete

ASTM C494/C494M
(2017) Standard Specification for Chemical Admixtures for Concrete

ASTM C618
(2019) Standard Specification for Coal Fly Ash and Raw or Calcined Natural Pozzolan for Use in Concrete

ASTM C1260
(2014) Standard Test Method for Potential Alkali Reactivity of Aggregates (Mortar-Bar Method)

ASTM C1567
(2013) Standard Test Method for Potential Alkali-Silica Reactivity of Combinations of Cementitious Materials and Aggregate (Accelerated Mortar-Bar Method)

ASTM C1602/C1602M
(2018) Standard Specification for Mixing Water Used in Production of Hydraulic Cement Concrete

ASTM D75/D75M
(2014) Standard Practice for Sampling Aggregates

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; submittals not having a "G" designation are for information only.  When used, a designation following the "G" designation identifies the office that will review the submittal for the Government.  Submit the following in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings
Installation Drawings; G
SD-03 Product Data
Air-Entraining Admixture
Accelerating Admixture
Water-Reducing or Retarding Admixture
Curing Materials
Mix Design Data; G
Ready-Mix Concrete
Curing Compound
SD-06 Test Reports
Aggregates
Concrete Mixture Proportions; G
SD-07 Certificates
Delivery Tickets
1.3   QUALITY ASSURANCE

Indicate specific locations of Concrete Placement and Steel Reinforcement on installation drawings and include, but not be limited to, square feet of concrete placements, thicknesses and widths, plan dimensions, and arrangement of cast-in-place concrete section.

PART 2   PRODUCTS
2.1   SYSTEM DESCRIPTION

The Government retains the option to sample and test aggregates and concrete to determine compliance with the specifications.  Provide facilities and labor as may be necessary to assist the Government in procurement of representative test samples.  Obtain samples of aggregates at the point of batching in accordance with ASTM D75/D75M.  Sample concrete in accordance with ASTM C172/C172M.  Determine slump and air content in accordance with ASTM C143/C143M and ASTM C231/C231M, respectively, when cylinders are molded.  Prepare, cure, and transport compression test specimens in accordance with ASTM C31/C31M.  Test compression test specimens in accordance with ASTM C39/C39M.  Take samples for strength tests not less than once each shift in which concrete is produced.  Provide a minimum of five specimens from each sample; two to be tested at 28 days (90 days if pozzolan is used) for acceptance, two will be tested at 7 days for information and one held in reserve.

2.1.1   Strength

Acceptance test results are the average strengths of two specimens tested at 28 days.  The strength of the concrete is considered satisfactory so long as the average of three consecutive acceptance test results equal or exceed the specified compressive strength, f'c, but not more than 20 percent, and no individual acceptance test result falls below f'c by more than 500 psi.

2.1.2   Construction Tolerances

Apply a Class "C" finish to all surfaces except those specified to receive a Class "D" finish.  Apply a Class "D" finish to all post-construction surfaces which will be permanently concealed.  Surface requirements for the classes of finish required are as specified in ACI 117.

2.1.3   Concrete Mixture Proportions
Concrete mixture proportions are the responsibility of the Contractor.  Mixture proportions must include the dry weights of cementitious material(s); the nominal maximum size of the coarse aggregate; the specific gravities, absorptions, and saturated surface-dry weights of fine and coarse aggregates; the quantities, types, and names of admixtures; and quantity of water per yard of concrete.  Provide materials included in the mixture proportions of the same type and from the same source as will be used on the project.  The specified compressive strength f'c is 4,500 psi at 28 days.  The maximum nominal size coarse aggregate is 1 inch, in accordance with ACI 304R.  The air content must be between 4.5 and 7.5 percent with a slump between 2 and 5 inches.  The maximum water-cementitious material ratio is 0.45.  Submit the applicable test reports and mixture proportions that will produce concrete of the quality required, ten days prior to placement of concrete.

2.2   MATERIALS

Submit manufacturer's literature from suppliers which demonstrates compliance with applicable specifications for the specified materials.

2.2.1   Cementitious Materials
Submit Manufacturer's certificates of compliance, accompanied by mill test reports, attesting that the concrete materials meet the requirements of the specifications in accordance with the Special Clause "CERTIFICATES OF COMPLIANCE".  Also, certificates for all material conforming to EPA's Comprehensive Procurement Guidelines (CPG), in accordance with 40 CFR 247.  Provide cementitious materials that conform to the appropriate specifications listed:

2.2.1.1   Portland Cement

ASTM C150/C150M, Type I, with tri-calcium aluminates (C3A) content less than 10 percent and a maximum cement-alkali content of 0.80 percent Na2Oe (sodium oxide) equivalent.

2.2.1.2   Pozzolan

Provide pozzolan that conforms to ASTM C618, Class F, including requirements of Tables 1A and 2A.

2.2.2   Aggregates
For fine and coarse aggregates meet the quality and grading requirements of ASTM C33/C33M and test and evaluate for alkali-aggregate reactivity in accordance with ASTM C1260.  Perform evaluation of fine and coarse aggregates separately and in combination, matching the proposed mix design proportioning.  All results of the separate and combination testing must have a measured expansion less than 0.08 percent at 28 days after casting.  If the test data indicates an expansion of 0.08 percent or greater, reject the aggregate(s) or perform additional testing using ASTM C1260 and ASTM C1567.  Perform the additional testing using ASTM C1260 and ASTM C1567 using the low alkali portland cement in combination with ground granulated blast furnace (GGBF) slag, or Class F fly ash.  Use GGBF slag in the range of 40 to 50 percent of the total cementitious material by mass.  Use Class F fly ash in the range of 25 to 40 percent of the total cementitious material by mass.  Submit certificates of compliance and test reports for aggregates showing the material(s) meets the quality and grading requirements of the specifications under which it is furnished.

2.2.3   Admixtures

Provide admixtures, when required or approved, in compliance with the appropriate specification listed.  Retest chemical admixtures that have been in storage at the project site, for longer than 6 months or that have been subjected to freezing, at the expense of the Contractor at the request of the Contracting Officer and will be rejected if test results are not satisfactory. For each admixture used, submit admixture product data. 
2.2.3.1   Air-Entraining Admixture
Provide air-entraining admixture that meets the requirements of ASTM C260/C260M.

2.2.3.2   Water-Reducing or Retarding Admixture
Provide water-reducing or retarding admixture meeting the requirements of ASTM C494/C494M, Type A, B, or D.

2.2.4   Water
Mixing and curing water in compliance with the requirements of ASTM C1602/C1602M; potable, and free of injurious amounts of oil, acid, salt, or alkali.  Submit test report showing water complies with ASTM C1602/C1602M.

2.2.5   Reinforcing Steel

Provide reinforcing bars conforming to the requirements of ASTM A615/A615M, Grade 60, deformed.  Provide welded steel wire reinforcement conforming to the requirements of ASTM A1064/A1064M.  Detail reinforcement not indicated in accordance with ACI 301 and ACI SP-66.  Provide mechanical reinforcing bar connectors in accordance with ACI 301 and provide 125 percent minimum yield strength of the reinforcement bar.

2.2.6   Curing Materials
Provide curing materials in accordance with ACI 301, Section 5. Submit curing materials product data. 
2.3   READY-MIX CONCRETE
Provide ready-mix concrete with mix design data conforming to ACI 301 Part 2.  Submit delivery tickets in accordance with ASTM C94/C94M for each ready-mix concrete delivery, include the following additional information: .

a.  Type and brand cement

b.  Cement content in 94-pound bags per cubic yard of concrete

c.  Maximum size of aggregate

d.  Amount and brand name of admixture

e.  Total water content expressed by water cementitious material ratio

2.4   ACCESSORIES

2.4.1   Curing Compound
Provide curing compound conforming to ASTM C309.  Submit manufactures instructions for placing curing compound. 
PART 3   EXECUTION
3.1   PREPARATION

Prepare construction joints to expose coarse aggregate.  The surface must be clean, damp, and free of laitance.  Construct ramps and walkways, as necessary, to allow safe and expeditious access for concrete and workmen.  Remove snow, ice, standing or flowing water, loose particles, debris, and foreign matter.  Satisfactorily compact earth foundations.  Make spare vibrators available.  Placement cannot begin until the entire preparation has been accepted by the Government.

3.1.1   Embedded Items

Secure reinforcement in place after joints, anchors, and other embedded items have been positioned.  Arrange internal ties so that when the forms are removed the metal part of the tie is not less than 2 inches from concrete surfaces permanently exposed to view or exposed to water on the finished structures.  Prepare embedded items so they are be free of oil and other foreign matters such as loose coatings or rust, paint, and scale.  The embedding of wood in concrete is permitted only when specifically authorized or directed.  Provide all equipment needed to place, consolidate, protect, and cure the concrete at the placement site and in good operating condition.

3.1.2   Formwork Installation

Forms must be properly aligned, adequately supported, and mortar-tight.  Provide smooth form surfaces, free from irregularities, dents, sags, or holes when used for permanently exposed faces.  Chamfer all exposed joints and edges , unless otherwise indicated.

3.1.3   Production of Concrete

3.1.3.1   Ready-Mixed Concrete

Provide ready-mixed concrete conforming to ASTM C94/C94M except as otherwise specified.

3.2   CONVEYING AND PLACING CONCRETE
Convey and place concrete in accordance with ACI 301, Section 5.

3.2.1   Cold-Weather Requirements

Place concrete in cold weather in accordance with ACI 306R
3.2.2   Hot-Weather Requirements

Place concrete in hot weather in accordance with ACI 305R
3.3   FINISHING

3.3.1   Temperature Requirement

Do not finish or repair concrete when either the concrete or the ambient temperature is below 50 degrees F.

3.3.2   Finishing Formed Surfaces

Remove all fins and loose materials, and surface defects including filling of tie holes.  Repair all honeycomb areas and other defects.  Remove all unsound concrete from areas to be repaired.  Ream or chip surface defects greater than 1/2 inch in diameter and holes left by removal of tie rods in all surfaces not to receive additional concrete and fill with dry-pack mortar.  Brush-coat the prepared area with an approved epoxy resin or latex bonding compound or with a neat cement grout after dampening and filling with mortar or concrete.  Use a blend of portland cement and white cement in mortar or concrete for repairs to all surfaces permanently exposed to view shall be so that the final color when cured is the same as adjacent concrete.

3.3.3   Finishing Unformed Surfaces

Finish unformed surfaces in accordance with ACI 301, Section 5.  Provide broom finish.

3.4   CURING AND PROTECTION

Cure and protect in accordance with ACI 301, Section 5.

3.5   FORM WORK

Provide form work in accordance with ACI 301, Section 2 and Section 5.

3.5.1   Removal of Forms

Remove forms in accordance with ACI 301, Section 2.

3.6   STEEL REINFORCING

Reinforcement must be free from loose, flaky rust and scale, and free from oil, grease, or other coating which might destroy or reduce the reinforcement's bond with the concrete.

3.6.1   Fabrication

Shop fabricate steel reinforcement in accordance with ACI 318 and ACI SP-66.  Provide shop details and bending in accordance with ACI 318 and ACI SP-66.

3.6.2   Splicing

Perform splices in accordance with ACI 318 and ACI SP-66.

3.6.3   Supports

Secure reinforcement in place by the use of metal or concrete supports, spacers, or ties.

3.7   EMBEDDED ITEMS

Before placing concrete, take care to determine that all embedded items are firmly and securely fastened in place.  Provide embedded items free of oil and other foreign matter, such as loose coatings of rust, paint and scale.  Embedding of wood in concrete is permitted only when specifically authorized or directed.

-- End of Section --

SECTION 05 12 00

STRUCTURAL STEEL

PART 1   GENERAL
1.1   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 INSTITUTE OF STEEL CONSTRUCTION (AISC)

AISC 303
(2016) Code of Standard Practice for Steel Buildings and Bridges

AISC 325
(2017) Steel Construction Manual

AISC 326
(2009) Detailing for Steel Construction

AISC 360
(2016) Specification for Structural Steel Buildings

AMERICAN WELDING SOCIETY (AWS)

AWS A2.4
(2012) Standard Symbols for Welding, Brazing and Nondestructive Examination

AWS D1.1/D1.1M
(2015; Errata 1 2015; Errata 2 2016) Structural Welding Code - Steel

ASME INTERNATIONAL (ASME)

ASME B46.1
(2009) Surface Texture, Surface Roughness, Waviness and Lay

ASTM INTERNATIONAL (ASTM)

ASTM A6/A6M
(2017a) Standard Specification for General Requirements for Rolled Structural Steel Bars, Plates, Shapes, and Sheet Piling

ASTM A36/A36M
(2014) Standard Specification for Carbon Structural Steel

ASTM A123/A123M
(2017) Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products

ASTM A307
(2014; E 2017) Standard Specification for Carbon Steel Bolts, Studs, and Threaded Rod 60 000 PSI Tensile Strength

ASTM A500/A500M
(2018) Standard Specification for Cold-Formed Welded and Seamless Carbon Steel Structural Tubing in Rounds and Shapes

ASTM A563
(2015) Standard Specification for Carbon and Alloy Steel Nuts

ASTM A780/A780M
(2009; R 2015) Standard Practice for Repair of Damaged and Uncoated Areas of Hot-Dip Galvanized Coatings

ASTM A992/A992M
(2011; R 2015) Standard Specification for Structural Steel Shapes

ASTM B695
(2004; R 2016) Standard Specification for Coatings of Zinc Mechanically Deposited on Iron and Steel

ASTM F844
(2007a; R 2013) Washers, Steel, Plain (Flat), Unhardened for General Use

ASTM F1136/F1136M
(2011) Standard Specification for Zinc/Aluminum Corrosion Protective Coatings for Fasteners

ASTM F2329/F2329M
(2015) Standard Specification for Zinc Coating, Hot-Dip, Requirements for Application to Carbon and Alloy Steel Bolts, Screws, Washers, Nuts, and Special Threaded Fasteners

ASTM F2833
(2011; R 2017) Standard Specification for Corrosion Protective Fastener Coatings with Zinc Rich Base Coat and Aluminum Organic/Inorganic Type

U.S. DEPARTMENT OF DEFENSE (DOD)

UFC 3-301-01
(2013; with Change 4, 2018) Structural Engineering

UFC 3-310-04
(2013; with Change 1, 2016) Seismic Design of Buildings

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; submittals not having a "G" designation are for information only.  When used, a designation following the "G" designation identifies the office that will review the submittal for the Government.  Submit the following in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings
Fabrication Drawings Including Details of Connections; G
SD-07 Certificates
Steel
Bolts, Nuts, and Washers
1.3   QUALITY ASSURANCE

1.3.1   Fabrication Drawing Requirements

Submit fabrication drawings for approval prior to fabrication.  Prepare in accordance with AISC 303, AISC 326 and AISC 325.  Fabrication drawings must not be reproductions of contract drawings.  Include complete information for the fabrication and erection of the structure's components, including the location, type, and size of bolts, welds, member sizes and lengths, connection details, blocks, copes, and cuts.  Use AWS A2.4 standard welding symbols.  Clearly highlight any deviations from the details shown on the contract drawings highlighted on the fabrication drawings.  Explain the reasons for any deviations from the contract drawings.

PART 2   PRODUCTS
2.1   SYSTEM DESCRIPTION

Provide the structural steel system, including galvanizing, complete and ready for use.  Provide structural steel systems including design, materials, installation, workmanship, fabrication, assembly, erection, inspection, quality control, and testing in accordance with AISC 303, AISC 360, UFC 3-301-01 and UFC 3-310-04 except as modified in this contract.

2.2   STEEL
2.2.1   Structural Steel

Wide flange and WT shapes, ASTM A992/A992M.  Angles, Channels and Plates, ASTM A36/A36M.  

2.2.2   Structural Steel Tubing

ASTM A500/A500M, Grade B.

2.3   BOLTS, NUTS, AND WASHERS
Submit the certified manufacturer's mill reports which clearly show the applicable ASTM mechanical and chemical requirements together with the actual test results for the supplied fasteners.

2.3.1   Common Grade Bolts

2.3.1.1   Bolts

ASTM A307, Grade A, hot dipped zinc coating.  The bolt heads and the nuts of the supplied fasteners must be marked with the manufacturer's identification mark, the strength grade and type specified by ASTM specifications.

2.3.1.2   Nuts

ASTM A563, Grade A, heavy hex style.

2.3.1.3   Washers

ASTM F844.

2.4   STRUCTURAL STEEL ACCESSORIES

2.4.1   Welding Electrodes and Rods
AWS D1.1/D1.1M.

2.5   GALVANIZING
ASTM F2329/F2329M, ASTM F1136/F1136M, ASTM F2833 or ASTM B695 for threaded parts or ASTM A123/A123M for structural steel members, as applicable, unless specified otherwise galvanize after fabrication where practicable.

2.6   FABRICATION

Fabrication must be in accordance with the applicable provisions of AISC 325.  Fabrication and assembly must be done in the shop to the greatest extent possible. Punch, subpunch and ream, or drill bolt holes perpendicular to the surface of the member.

Compression joints depending on contact bearing must have a surface roughness not in excess of 500 micro inch as determined by ASME B46.1, and ends must be square within the tolerances for milled ends specified in ASTM A6/A6M.

Shop splices of members between field splices will be permitted only where indicated on the Contract Drawings.  Splices not indicated require the approval of the Contracting Officer.

2.6.1   Markings

Prior to erection, identify members by a painted erection mark.  Connecting parts assembled in the shop for reaming holes in field connections must be match marked with scratch and notch marks.  Do not locate erection markings on areas to be welded.  Do not locate match markings in areas that will decrease member strength or cause stress concentrations.  Affix embossed tags to hot-dipped galvanized members.

2.7   DRAINAGE HOLES

Drill adequate drainage holes to eliminate water traps.  Hole diameter must be 1/2 inch and location indicated on the detail drawings.  Hole size and locations must not affect the structural integrity.

PART 3   EXECUTION
3.1   ERECTION

3.1.1   STORAGE

Store the material out of contact with the ground in such manner and location as to minimize deterioration.

3.2   CONNECTIONS

Except as modified in this section, design connections indicated in accordance with AISC 360.  Build connections into existing work.  Do not tighten anchor bolts set in concrete with impact torque wrenches.  Holes must not be cut or enlarged by burning.  Bolts, nuts, and washers must be clean of dirt and rust, and lubricated immediately prior to installation.

3.2.1   Common Grade Bolts

Tighten ASTM A307 bolts to a "snug tight" fit.  "Snug tight" is the tightness that exists when plies in a joint are in firm contact.  If firm contact of joint plies cannot be obtained with a few impacts of an impact wrench, or the full effort of a man using a spud wrench, contact the Contracting Officer for further instructions.

3.3   GAS CUTTING

Use of gas-cutting torch in the field for correcting fabrication errors is not permitted on any major member in the structural framing.  Use of a gas cutting torch will be permitted on minor members not under stress only after approval has been obtained from the Contracting Officer.

3.4   WELDING

Welding must be in accordance with AWS D1.1/D1.1M.  Provide AWS D1.1/D1.1M qualified welders, welding operators, and tackers.

Develop and submit the Welding Procedure Specifications (WPS) for all welding, including welding done using prequalified procedures.  Submit for approval all WPS, whether prequalified or qualified by testing.

3.4.1   Removal of Temporary Welds, Run-Off Plates, and Backing Strips

Removal is not required.

3.5   GALVANIZING REPAIR

Repair damage to galvanized coatings using ASTM A780/A780M zinc rich paint for galvanizing damaged by handling, transporting, cutting, welding, or bolting.  Do not heat surfaces to which repair paint has been applied.

-- End of Section --

SECTION 05 50 13

MISCELLANEOUS METAL FABRICATIONS

PART 1   GENERAL
1.1   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 INSTITUTE OF STEEL CONSTRUCTION (AISC)

AISC 303
(2016) Code of Standard Practice for Steel Buildings and Bridges

NATIONAL ASSOCIATION OF ARCHITECTURAL METAL MANUFACTURERS (NAAMM)

NAAMM MBG 531
(2017) Metal Bar Grating Manual

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; submittals not having a "G" designation are for information only.  When used, a designation following the "G" designation identifies the office that will review the submittal for the Government.  Submit the following in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings
Floor Gratings, Installation Drawings; G
SD-03 Product Data
Floor Gratings; G
1.3   DELIVERY, STORAGE, AND PROTECTION

Protect from corrosion, deformation, and other types of damage.  Store items in an enclosed area free from contact with soil and weather. Remove and replace damaged items with new items.

1.4   MISCELLANEOUS REQUIREMENTS

1.4.1   Fabrication Drawings

Submit fabrication drawings showing layout(s), connections to structural system, and anchoring details as specified in AISC 303.

1.4.2   Installation Drawings

Submit templates, erection, and installation drawings indicating thickness, type, grade, class of metal, and dimensions.  Show construction details, reinforcement, anchorage, and installation in relation to the building construction.

PART 2   PRODUCTS
2.1   MATERIALS

Provide exposed fastenings of compatible materials (avoid contact of dissimilar metals).  Coordinate color and finish with the material to which fastenings are applied.

2.1.1   Gratings

a.  Provide metal bar type grating in accordance with NAAMM MBG 531.

2.2   FLOOR GRATINGS AND ROOF WALKWAYS
Design steel grating in accordance with NAAMM MBG 531 for bar type gratings.  Galvanize steel floor gratings.

a.  Design floor gratings to support a stress live load of 200 pounds per square foot for the spans indicated, with maximum deflection of L/240.

b.  Anchor gratings to structural members with bolts, toggle bolts, or expansion shields and bolts.

PART 3   EXECUTION
3.1   GENERAL INSTALLATION REQUIREMENTS

Install items at locations indicated in accordance with manufacturer's instructions.  Verify all field dimensions prior to fabrication.  Include materials and parts necessary to complete each assembly, whether indicated or not.  Miss-alignment and miss-sizing of holes for fasteners is cause for rejection.  Conceal fastenings where practicable.

3.2   WORKMANSHIP

Provide miscellaneous metalwork that is true and accurate in shape, size, and profile.  Make angles and lines continuous and straight.  Make curves consistent, smooth and unfaceted.  Provide continuous welding along the entire area of contact except where tack welding is permitted.  Do not tack weld exposed connections.  Unless otherwise indicated and approved, provide a smooth finish on exposed surfaces.  Provide countersuck rivets where exposed.  Provide coped and mitered corner joints aligned flush and without gaps.

3.3   ANCHORAGE, FASTENINGS, AND CONNECTIONS

Provide anchorage as necessary, whether indicated or not, for fastening miscellaneous metal items securely in place.  

-- End of Section --

SECTION 07 27 36

SPRAY FOAM AIR BARRIERS

PART 1   GENERAL
1.1   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.

AIR BARRIER ASSOCIATION OF AMERICA (ABAA)

ABAA Accreditation
Accreditation

ABAA QAP
Quality Assurance Program

AMERICAN SOCIETY OF SAFETY PROFESSIONALS (ASSP)

ASSP Z9.2
(2018) Fundamentals Governing the Design and Operation of Local Exhaust Ventilation Systems

ASSP Z88.2
(2015) American National Standard Practices for Respiratory Protection

ASTM INTERNATIONAL (ASTM)

ASTM C518
(2017) Standard Test Method for Steady-State Thermal Transmission Properties by Means of the Heat Flow Meter Apparatus

ASTM C1029
(2015) Standard Specification for Spray-Applied Rigid Cellular Polyurethane Thermal Insulation

ASTM C1303/C1303M
(2015) Standard Test Method for Predicting Long-Term Thermal Resistance of Closed-Cell Foam Insulation

ASTM C1338
(2014) Standard Test Method for Determining Fungi Resistance of Insulation Materials and Facings

ASTM D1621
(2016) Standard Test Method for Compressive Properties of Rigid Cellular Plastics

ASTM D1622
(2014) Apparent Density of Rigid Cellular Plastics

ASTM D1623
(2017) Standard Test Method for Tensile and Tensile Adhesion Properties of Rigid Cellular Plastics

ASTM D2126
(2009) Response of Rigid Cellular Plastics to Thermal and Humid Aging

ASTM D2842
(2012) Water Absorption of Rigid Cellular Plastics

ASTM D4541
(2017) Standard Test Method for Pull-Off Strength of Coatings Using Portable Adhesion Testers

ASTM D6226
(2010) Standard Test Method for Open Cell Content of Rigid Cellular Plastics

ASTM E84
(2018a) Standard Test Method for Surface Burning Characteristics of Building Materials

ASTM E96/E96M
(2016) Standard Test Methods for Water Vapor Transmission of Materials

ASTM E283
(2004; R 2012) Determining the Rate of Air Leakage Through Exterior Windows, Curtain Walls, and Doors Under Specified Pressure Differences Across the Specimen

ASTM E736
(2000; R 2011) Cohesion/Adhesion of Sprayed Fire-Resistive Materials Applied to Structural Members

ASTM E2178
(2013) Standard Test Method for Air Permeance of Building Materials

ASTM E2357
(2017) Standard Test Method for Determining Air Leakage of Air Barrier Assemblies

ICC EVALUATION SERVICE, INC. (ICC-ES)

ICC-ES AC377
(2016) Acceptance Criteria for Spray-Applied Foam Plastic Insulation

INTERNATIONAL CODE COUNCIL (ICC)

ICC IBC
(2018) International Building Code

ICC IECC
(2015) International Energy Conservation Code

INTERNATIONAL SAFETY EQUIPMENT ASSOCIATION (ISEA)

ANSI/ISEA Z87.1
(2015) Occupational and Educational Personal Eye and Face Protection Devices

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 10
(2018; TIA 18-1) Standard for Portable Fire Extinguishers

NFPA 31
(2016) Standard for the Installation of Oil-Burning Equipment

NFPA 54
(2018) National Fuel Gas Code

NFPA 211
(2019) Standard for Chimneys, Fireplaces, Vents, and Solid Fuel-Burning Appliances

NFPA 275
(2017) Standard Method of Fire Tests for the Evaluation of Thermal Barriers

NFPA 285
(2012) Standard Fire Test Method for Evaluation of Fire Propagation Characteristics of Exterior Non-Load-Bearing Wall Assemblies Containing Combustible Components

SPRAY POLYURETHANE FOAM ALLIANCE (SPFA)

SPFA TechDocs
(2015) SPFA Technical Documents Library, four categories:  General, Insulation, Roofing, Specialty

U.S. DEPARTMENT OF DEFENSE (DOD)

UFC 3-600-01
(2016; with Change 2, 2018) Fire Protection Engineering for Facilities

1.2   DEFINITIONS

1.2.1   Long Term Thermal Resistance (LTTR)

The thermal resistance value of a closed cell foam insulation product measured using accelerated aging ASTM C1303/C1303M equivalent to the time-weighted average thermal resistance value over 15 years.  Loss in thermal resistance is attributable to changes in cell gas composition caused by diffusion of air into and blowing agent out of the foam cells.

1.2.2   SPFA TechDocs

Reformatted documents, named SPFA TechDocs (http://www.sprayfoam.org/technical/spfa-technical-documents), places each document in one of four categories for easy reference and identification: Roofing, Insulation, Specialty and General.

Spray Polyurethane Foam:  Thermal and air/vapor barrier system consisting of sprayed polyurethane foam (SPF).

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; submittals not having a "G" designation are for Contractor Quality Control approval.  Submit the following in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals
Qualification of Manufacturer; G
Qualification of Installer; G
Quality Control Plan; G
Safety Plan; G
Fire Prevention Plan; G
Respirator Plan; G
SD-02 Shop Drawings
Spray Foam Air Barrier System

Foam Air Barrier System; G
SD-03 Product Data
Closed Cell SPF; G
Primers, Adhesives, and Mastics; G
Safety Data Sheets; G
Thermal Barrier Materials; G
Ignition Barrier Coatings; G
Accessories; G
SD-06 Test Reports
Field Peel Adhesion Test; G
Flame Spread And Smoke Developed Index Ratings Of SPF Products; G
Site Inspections Reports; G
SD-07 Certificates
Closed cell SPF; G
Qualification of Manufacturer; G
Qualification of Installer; G
SD-08 Manufacturer's Instructions
SPF Handling, Storage, and Spray Procedures; G
Substrate Preparation; G
Thermal Barrier; G
Ignition Barrier; G
Primers, Adhesives, and Mastics; G
SD-09 Manufacturer's Field Reports
Core Samples; G

Daily Work Record; G

1.4   MISCELLANEOUS REQUIREMENTS

For the spray foam air barrier system provide the following:

1.4.1   Shop Drawings

Submit spray foam air barrier shop drawings showing locations, detailing, and extent of spray foam air barrier assemblies.  Provide details of all typical conditions, intersections with other envelope assemblies and materials, membrane counter-flashings.  Provide details for fire-rated assemblies and indicate materials for ignition barriers.  Show details for bridging of gaps in construction, treatment of inside and outside corners, expansion joints, methods of attachment of materials covering the SPF without compromising the barrier.  Indicate how miscellaneous penetrations such as conduit, pipes, electric boxes, brick ties, and similar items will be sealed.

1.4.2   Product Data

Submit manufacturer's technical data indicating compliance with performance and environmental requirements, manufacturer's printed instructions for evaluating, preparing, and treating substrates, temperature and other limitations of installation conditions, safety requirements for installation, and Safety Data Sheets.  Indicate flame and smoke spread ratings for all products.  Submit ignition barrier literature including material description, physical properties, and fire-ratings.

1.4.3   Test Reports

Submit test reports indicating that field peel adhesion tests on all materials have been performed and the changes made, if required, in order to achieve successful and lasting adhesion.  Submit test reports for flame spread and smoke developed index ratings of SPF products tested in accordance with ASTM E84.    Submit test reports for fire-ratings of ignition barrier materials tested in accordance with ASTM E84.

1.5   DELIVERY, STORAGE, AND HANDLING

1.5.1   Delivery

Deliver and store materials in sufficient quantity to allow for uninterrupted flow of work.  Inspect materials delivered to the site for damage; unload and store out of weather.  Deliver materials to the jobsite in their original unopened packages, clearly marked with the manufacturer's name, brand designation, description of contents, and shelf life of containerized materials.  Store and handle to protect from damage.  Submit SPF Handling, Storage, and Spray Procedures in accordance with submittal procedures.

1.5.2   Storage

Store materials in clean, dry areas, away from excessive heat, sparks, and open flame.  Maintain temperatures in the storage area below the materials' flash point(s) and within limits recommended by the manufacturer's printed instructions.  Provide ventilation in accordance with ASSP Z9.2 to prevent build-up of flammable gases.  Store MDI (A-side) drums in locations that limit the risk of contact with water, acids, caustics (such as lye), alcohols, and strong oxidizing and reducing agents.

1.5.3   Handling

Handle materials and containers safely and in accordance with manufacturer's recommendations.  Store liquids in airtight containers and keep containers closed except when removing materials.  Do not use equipment or containers containing remains of dissimilar materials.  Do not expose foam component containers to direct sunlight.  Do not use materials from containers with content temperatures in excess of 80 degrees F.

Containers exposed to long periods of cold may also exhibit separation and poor performance.  Do not use materials exposed to temperature ranges outside of manufacturer's instructions for exposure limits.

Mark and remove from job site materials which have been exposed to moisture, that exceed shelf life limits, or that have been exposed to temperature extremes.

1.5.3.1   Venting and Handling of Material Containers

Partially unscrew material container and drum caps to gradually vent the containers prior to opening.  Do not inhale vapors.  Decontaminate empty component containers by filling with water and allowing to stand for 48 hours with bung caps removed.  Do not, under any circumstances seal, stop, or close containers which have been emptied of foam components.

1.6   FIELD PEEL ADHESION TEST

Perform a field peel adhesion test on the construction mockup.  Test the SPF for adhesion in accordance with ASTM D4541 using a Type II pull tester except use a disk that is 4 inches in diameter and cut through the membrane to separate the material attached to the dish from the surrounding material.  Perform test after curing period in accordance with manufacturer's written recommendations.  Record mode of failure and area which failed in accordance with ASTM D4541.  Compare adhesion values with the manufacturer's established minimum values for the particular combination of material and substrate.  Indicate on the inspection report whether the manufacturer's requirement has been met.  Where the manufacturer has not declared a minimum adhesion value for their product and substrate combination, the inspector must record actual values.

1.7   SAFETY PROVISIONS

1.7.1   Fire Prevention

Provide a written fire prevention plan for the SPF application.  Address specific fire hazards such as spontaneous combustion from exothermic heat build-up of SPF components during curing.  Provide a continuous fire watch during mixing and spraying of SPF and for a minimum of two hours after completion of work at the end of each day.  Maintain fire watch for additional time as required to ensure no potential ignition conditions exist.

1.7.1.1   Fire Extinguishers

Furnish two fire extinguishers of minimum 15 pounds capacity each, in accordance with NFPA 10, in the immediate vicinity of the work. CAUTION:  Do not discharge high pressure carbon dioxide extinguishers where explosive vapors exist since the discharge can cause a spark which will ignite the vapors.

1.7.2   Respirator Plan
Provide a written respirator plan in accordance with OSHA regulations that protects installers during application and addresses separation of the area to prevent other workers from entering the work area during spraying.

1.7.3   Isolation

Isolate the work area as recommended by spray foam manufacturer's written requirements.  Prevent workers without respiratory, skin, and eye Personal Protective Equipment (PPE) or training from entering the work area or otherwise being exposed to off-gassing of the insulation in excess of permissible exposure limits.

1.7.4   Respirators and Eye Protection

Respiratory protective devices (respirators) must meet the requirements of ASSP Z88.2.  Eye and face protective equipment must meet the requirements of ANSI/ISEA Z87.1.  Additionally, sprayers and workers in the immediate vicinity of the spray must wear NIOSH-approved, full-face, supplied air respirators (SAR) operated in positive pressure or continuous flow mode.  Workers not in the immediate vicinity of the sprayer must wear air purifying respirators (APR) with an organic gas / P100 particulate cartridge.  Instruct personnel in the use of devices.  Maintain such equipment and inspect regularly.  All workers are required to have undergone pulmonary function testing and fit testing and must provide certification that they have done so.  Change APR cartridges in accordance with manufacturer's written recommendations.

1.7.5   Clothing and Gloves

Sprayers and workers must wear protective clothing and gloves in accordance with OSHA requirements during materials application.  Disposable coveralls must be worn and must cover all exposed skin.  Sprayers and workers must wear fabric gloves coated with nitrile, neoprene, butyl or PVC.

1.7.6   Additional Requirements

Require personnel to review the Health, Safety and Environmental Aspects of Spray Polyurethane Foam and Coverings published by the Spray Polyurethane Foam Alliance (SPFA).  Verify compliance prior to allowing personnel on site for installation work.  http://www.sprayfoam.org.

1.8   QUALITY ASSURANCE

1.8.1   Qualification of Manufacturer
Submit documentation verifying that the manufacturer of the SPF is currently accredited by the Air Barrier Association of America (ABAA Accreditation https://www.airbarrier.org/) and by the Spray Polyurethane Foam Alliance (SPFA).

1.8.2   Qualification of Installer
Submit documentation verifying that installers of the spray foam air barrier are currently certified by ABAA/BPQI (Building Performance Quality Institute) or by the Spray Polyurethane Foam Alliance (SPFA) Professional Certification Program (PCP).  Installers must provide photo identification certification cards for inspection upon request.

1.8.3   General Quality Requirements

Provide all products and installation in accordance with SPFA TechDocs requirements (http://www.sprayfoam.org/technical/spfa-technical-documents) and documented best practices.

1.9   PRECONSTRUCTION MEETING

Conduct a preconstruction meeting after approval of submittals and a minimum of two weeks prior to commencing work specified in this Section.  Attendance is required by the Contracting Officer's designated personnel, Contractor, and representatives of related trades including covering materials, substrate materials, adjacent materials, and materials and components of the air/vapor/thermal barrier system.  Agenda must include, at a minimum, the following items:

a.  Drawings, specifications and submittals related to the SPF work;

b.  Sequence of construction;

c.  Coordination with substrate preparation work and responsibility of repairing defects in substrates.  Determine method of ensuring SPF work does not begin until substrates have been inspected and accepted;

d.  Compatibility of materials;

e.  Spray foam air barrier system installation; including methods to be used to provide a continuous barrier at thru-wall flashing, penetrations, and covering of embed items;

f.  Quality control plan including methods of applying the product so that a consistent thickness across the face of the substrate is achieved.

g.  Procedures for SPF manufacturer's technical representative's onsite inspection and acceptance of substrates, contact info for the representative, frequency of visits, and distribution of copies of inspection reports.  Determine where core samples will be taken and review procedures for daily documentation of SPF application.

h.  Property protection measures, including isolation of the work, and prevention of overspray and clean-up should overspray occur.

i.  Safety Plan: Safety requirements, including review of PPE, fire prevention, safety plan, respirator plan, ventilation and separation of the work area, fall protection, and posting of warning signs.  Provide a complete schedule and a detailed, written fire protection plan including temporary isolation of the product and the work area until permanent isolation or thermal barrier is in place.

1.10   ENVIRONMENTAL CONDITIONS

1.10.1   Temperature and Weather

Install SPF within the range of ambient and substrate surface temperatures in accordance with manufacturer's written instructions.  Do not apply SPF to damp or wet substrates.  Do not apply SPF during inclement weather or when ice, frost, surface moisture, or visible dampness is present on surfaces to be covered, or when precipitation is imminent.  Do not apply SPF to exterior building surfaces when wind speeds exceed 25 miles per hour.  Use moisture measuring methods and equipment to verify that the moisture conditions of substrate surfaces are in accordance with SPF manufacturer requirements prior to application.  Substrate temperatures must be within limits recommended by the manufacturer's printed instructions.

1.10.2   Conditions for Primers

Follow manufacturer's printed application and curing instructions.  Do not apply primer when ambient temperature is below 40 degrees F or when ambient temperature is expected to fall below 35 degrees F for the duration of the drying or curing period.

1.10.3   Conditions for Ignition Barriers

Ensure that sprayed surfaces comply with manufacturer's written requirements for application coverage, thickness, and curing prior to application of ignition barrier coatings.

1.10.4   Temporary Ventilation

Provide temporary ventilation for work of this section in accordance with manufacturer's written instructions and with OSHA requirements for this type of application.

1.11   FOAM SPRAY EQUIPMENT

1.11.1   Applicator

Use an air purge foam spray gun.

1.11.2   Equipment Calibration

Fully calibrate the foam metering equipment to monitor each liquid component to within 2 percent of the SPF manufacturer's required metering ratio.  Calibrate spray equipment each day at the start of operations, after each restart if spraying operations have been terminated for more than one hour, whenever there is a change in fan pattern or pressure, whenever slow curing areas are noticed, whenever a change is made in hose length or working height, and after changeover between materials.  Calibration consists of demonstrating that the equipment is adjusted to deliver components in proper mix and proportion.  Conduct calibration tests on cardboard or plywood on a wall adjacent to the area to be sprayed.

1.11.3   Metering Equipment Requirements

Use foam metering equipment capable of developing and maintaining the SPF manufacturer's required liquid component pressures and temperatures.  Foam metering equipment must have gages for visual monitoring.  Equipment must provide temperature control of foam components to within the temperature ranges recommended by the foam manufacturer's printed instructions.

1.11.4   Moisture Protection

Protect surfaces of supply containers and tanks used to feed foam metering equipment from moisture.

1.11.5   Compressed Air

Supply compressed air that is in contact with SPF during mixing or atomization through moisture traps that are continuously bled.

1.11.6   Dispense Excess Materials

Do not deposit materials used for cleaning of equipment or materials dispensed for calibration purposes and establishment of spray gun pattern onto the ground.  Dispense such materials into scrap containers or onto plastic film, or cardboard, and dispose of in accordance with safety requirements and jobsite regulations.

PART 2   PRODUCTS
2.1   SPRAY FOAM AIR BARRIER

2.1.1   General

Provide a closed cell, sprayed in place, SPF that forms a continuous air/vapor/thermal barrier at the building enclosure.  Provide in accordance with ASTM C1029, with the requirements of UFC 3-600-01, ICC IBC Chapter 26, ICC-ES AC377, and NFPA 285.  In the event of a conflict, the most stringent requirement applies.  Provide all system components necessary for a complete, code compliant installation, whether indicated or not, including material support components, expansion and contraction joints, ignition barrier coatings, thermal barrier materials, and accessories.

2.1.2   Physical Properties

Provide a closed cell product with the following characteristics:

a.  Density (ASTM D1622):  2.0 lb per cf, nominal

b.  Thermal Resistance (ASTM C518)

(1) Initial R-value per inch thickness:  7 sf·degrees F h per Btu
(2) Aged R-value per inch thickness (180 days at 76 degrees F):  6.6 sf·degrees F·h per Btu
(3) Meet ASHRAE 90.1, 2013 R-value requirements for region. 
c.  Air Permeance (ASTM E2178):  Less than 0.004 CFM per sf at 1.57 psf.

d.  Air Leakage (ASTM E2357, ASTM E283):   less than 0.004 CFM per sf at 1.57 psf at one inch.

e.  Compressive Strength (ASTM D1621):  Minimum 28.3 psi
f.  Tensile Strength (ASTM D1623)

(1) Medium density:  15 psi
(2) Roofing:  40 psi
g.  Water Vapor Permeance (ASTM E96/E96M, water method): less than 1.2 US Perms at one inch thickness

h.  Vapor Retarder (ICC IBC, ICC IECC) Class III

i.  Surface Burning Characteristics (ASTM E84) 3 inch thickness:

(1) Flame Spread (FS) Index Rating less than 75.

(2) Smoke Developed (SD) Index Rating less than 150. 

j.  Closed Cell Content (ASTM D6226):  90 percent

k.  Dimensional Stability (Humid Aging) (ASTM D2126):  15 percent at 28 days at 158 degrees F with 97 percent relative humidity.

l.  Water Absorption (ASTM D2842):  Maximum 1.0 per volume

m.  Fungi Resistance (ASTM C1338):  Pass, with no growth

n.  Recycled Content:  Minimum 9 percent (pre- and post-consumer).  Provide data identifying percentage of recycled content for closed cell spray foam air barrier.

2.1.3   Expansion and Contraction

Provide an assembly that allows for relative movement due to temperature, moisture, and air pressure changes.  Provide expansion and contraction measures as required by the manufacturer's written recommendations.

2.1.4   Fire-ratings, Flame Spread and Smoke Developed Index Ratings

Where fire-rated materials are indicated, provide products with the appropriate markings of a qualified testing agency.  Submit fire-rating test reports.  Submit flame spread (FS) and smoke developed (SD) index data.  Where FS and SD values of foam products do not meet requirements, provide corresponding ignition barrier products or assemblies and verify complete encapsulation of the spray foam air barrier through product data or on shop drawings.  Submit for approval in accordance with Section 01 33 00 SUBMITTAL PROCEDURES.

2.1.5   Prohibited Materials

Products that contain hexabromocyclododecane (HBCD) flame retardants are prohibited.  Products that contain hydrochlorofluorocarbons (HCFCs), chlorofluorocarbons (CFCs), or other high ozone depleting blowing agents, are prohibited.  For a list of acceptable substitute foam blowing agents see https://www.epa.gov/snap/foam-blowing-agents.  Provide validation of indoor air quality for spray foam air barrier that no prohibited materials are used.

2.1.6   Ignition Barrier

Provide a ignition barrier in locations where SPF is exposed to the interior of the building, including attics and plenum spaces.  Provide ignition barriers in accordance with ICC IBC Chapter 26 "Plastics," with ICC-ES AC377, ASTM E736, and NFPA 275.  Choose one or more of the following methods of separation:

a.  Unoccupied attics, crawl spaces:  Where fire-rated enclosures are not required, and where entry is made only for service of utilities, separate the SPF from the attic or crawl space with a continuous ignition barrier in accordance with ICC IBC Chapter 26 requirements, and as approved by the Contracting Officer's Representative.  Provide one of the following:

(1)  1-1/2 inch thick mineral fiber insulation

(2)  1-1/2 inch thick cellulose insulation

2.2   PRIMERS, ADHESIVES, AND MASTICS
Provide primers, adhesives, mastics and other accessory materials as recommended by spray foam manufacturer's printed literature.

PART 3   EXECUTION
3.1   EXAMINATION 

Before installing the spray foam air barrier and with the installer present, examine substrates, areas, and conditions under which SPF will be applied, for compliance with requirements.  Ensure that surfaces are sound, dry, even, and free of oil, grease, dirt, excess mortar or other contaminants.  Ensure that concrete surfaces are cured and dry, smooth without large voids, spalled areas or sharp protrusions.  Correct defects that adversely affect the spray foam application or performance.  Verify that work by other trades is in place and complete prior to application of spray foam.

3.2   PREPARATION

3.2.1   Substrate Preparation
Clean, prepare, and treat substrate according to manufacturer's written instructions.  Provide clean, dust-free, and dry substrate for spray foam application.

a.  Prepare surfaces by brushing, scrubbing, scraping, or grinding to remove loose mortar, dust, oil, grease, oxidation, mill scale and other contaminants which will affect adhesion of the SPF.

b.  Wipe down metal surfaces to remove release agents or other non-compatible coatings, using clean sponges or rags soaked in a solvent compatible with the SPF.

3.2.2   Protection

Protect adjacent areas and surfaces from spray applied materials in accordance with the following:

a.  Mask and cover adjacent areas to protect from over spray.

b.  Ensure required foam stops and back up materials are in place to achieve a complete seal.

c.  Seal off ventilation equipment.  Install temporary ducting and fans to provide required exhaust of spray fumes.  Provide make-up air as required.

d.  Erect barriers, isolate area, and post warning signs to notify non-protected personnel of the requirement to avoid the spray area.

3.2.3   Blocking Around Heat Producing Devices

Install non-combustible blocking around heat producing devices to provide the following clearances:

a.  Vents and vent connectors used for venting products of combustion, flues, and chimneys other than masonry chimneys:  Minimum clearances in accordance with NFPA 211.

b.  Gas Fired Appliances:  Clearances in accordance with NFPA 54.

c.  Oil Fired Appliances:  Clearances in accordance with NFPA 31. Blocking is not required if chimneys or flues are certified by the manufacturer for use in contact with insulating materials.

3.2.4   Fire and Explosion Hazards

Prohibit open flames, sparks, welding, and smoking in the application area. Provide and maintain fire extinguishers of appropriate type, size and distance, as required by NFPA, in the application area.  Mix batches in small enough quantities to avoid spontaneous combustion from exothermic heat build-up of SPF components during curing.

3.2.5   Warning Signs

Post warning signs at ground level adjacent to the work area and a minimum of 150 feet from the application area stating the area is off limits to unauthorized persons and warning of potential hazards.  Place clearly visible and legible warning sign at entrance to primary road leading to the project facility warning of presence of flammable materials, irritating fumes, and potential of overspray damage.

3.2.6   Prime Substrate

Provide as recommended by the manufacturer for each substrate to be primed.  Use primers at full strength.  Do not dilute primers unless required and as recommended in writing by the manufacturer.  Do not use cleaning solvents for thinning primers or other materials.  Ensure that diluted primer(s) meet VOC requirements.

3.3   INSTALLATION

3.3.1   Sequencing and Coordination

Sequence the work so as to prevent access to the work area by other trades during foam application and curing.  Limit access of non-essential workers during application.  Notify the Contracting Officer 24 hours in advance of spraying operations.  Ensure expansion and control joints are provided as detailed on the manufacturer's shop drawings to accommodate the expansion of each layer of the air/vapor/thermal envelope.  Provide temporary fire protection of uncured foam, and isolate the work area, until foam application is isolated with a permanent thermal or ignition barrier.

3.3.2   Installation of Spray Foam Air Barrier

Install materials in accordance with paragraph SAFETY PROVISIONS, in accordance with manufacturer's recommendations, and in accordance with the following:

a.  Use spray equipment that complies with foam manufacturer's recommendations for the specific type of application, and as specified herein.  Record equipment settings on the Daily Work Record.  Each proportioned unit can supply only one spray gun.

b.  Apply only when surfaces and environmental conditions are within limits prescribed by the material manufacturer.

c.  Install within manufacturer's tolerances, but not more than minus 1/4 inch or plus 1/2 inch.

d.  Sequence work so as to completely seal all penetrations resulting from pipes, vents, wires, conduit, electrical fixtures, structural members, or other construction.  If penetrations through the spray foam air barrier are made after the initial SPF application, reapply in accordance with manufacturer's written instructions for such remedial work.

e.  Do not install SPF within 3 inches of heat emitting devices such as light fixtures and chimneys.

f.  Finished surface of SPF must be free of voids and embedded foreign objects.

g.  Remove masking materials and over spray from adjacent areas immediately after foam surface has hardened.  Ensure cleaning methods do not damage work performed by other sections.

h.  Trim, as required, any excess thickness that would interfere with the application of cladding and covering system by other trades.

i.  Clean and restore surfaces soiled or damaged by work of other trades.  Before cleaning and restoring damaged work, consult with other trades for appropriate and approved methods for cleaning and restoration to prevent further damage.

j.  Complete connections to other components and repair any gaps, holes or other damage using material approved by the manufacturer.

k.  Provide expansion joints in the SPF application aligned with expansion joints in the building enclosure, where substrate materials change, and in accordance with manufacturer's recommendations.

l.  Provide a continuous fire watch in accordance with paragraph SAFETY PROVISIONS.

3.4   FIELD QUALITY CONTROL

3.4.1   General Site Inspections and Testing

Provide site inspections and testing in accordance with ABAA protocol to verify conformance with the manufacturer's instructions, the ABAA QAP Quality Assurance Program (https://www.airbarrier.org/qap/) and this section.

a.  Conduct inspections and testing at 5, 50, and 95 percent of completion of this scope of work.  Forward written inspection reports to the Contracting Officer within 5 working days of the inspection and test being performed.

b.  If inspections reveal any defects, promptly remove and replace defective work at no additional expense to the Government.

3.4.2   Manufacturer Site Inspections

Manufacturer's technical representative must visit the site during the installation process to ensure the SPF and accessories are being applied in compliance with requirements.  At a minimum, manufacturer's technical representative must be present at work startup and perform field inspection of the first day's completed application and at substantial completion, prior to demobilization.  After each inspection, submit an inspection report signed by the manufacturer's technical representative, to the Contracting Officer within five working days.  The inspection report must note overall quality of work, deficiencies, and recommended corrective actions in detail.  Notify the Contracting Officer a minimum of two working days prior to site visits by manufacturer's technical representative.

3.4.3   Contractor's Site Inspections

Establish and maintain an inspection procedure to ensure compliance of the foam installation with contract requirements.  Conduct inspections and testing at 5, 50, and 95 percent completion of application.  Forward written inspection reports to the Contracting Officer within five working days of the inspection and test being performed.  Work not in compliance must be promptly removed and replaced or corrected, in an approved manner, at no additional cost to the Government.  Quality control must include, but is not limited to, the following:

a.  Observation of environmental conditions; number and skill level of insulation workers.

b.  Verification of certification, listing, or label.

c.  Verification of proper storage and handling of materials before, during, and after installation.

d.  Inspection of SPF, support structure, primer, expansion joints, ignition barrier, and accessories.

3.4.4   Field Peel Adhesion Test

Conduct in accordance with test protocol indicated in Part 1 paragraph FIELD PEEL ADHENSION TEST.

3.5   CORRECTION OF DEFICIENCIES

Upon completion of inspection, testing, or sample taking, repair damaged construction, restore substrates and finishes, and protect repaired construction.  Deficiencies found during inspection must be corrected within 5 working days following notification.

3.6   CLEANUP OF SPILLS

Conduct cleanup of uncured product spillage in accordance with paragraph SAFETY PROVISIONS and the manufacturer's written safe handling instructions.  In the event of a conflict, the most stringent requirement governs.

3.7   PROTECTION AND CLEANING

3.7.1   Protection of Installed Work

Protect SPF installation from damage during application and remainder of construction period in accordance with manufacturer's written instructions.  Repair damaged areas to new condition.

3.7.2   Cleaning of Adjacent Surfaces

Clean overspray from adjacent construction using cleaning agents and procedures as recommended in writing by the manufacturer of each type of affected construction and as acceptable to same.

-- End of Section --

SECTION 23 00 00

AIR SUPPLY, DISTRIBUTION, VENTILATION, AND EXHAUST SYSTEMS

PART 1   GENERAL
1.1   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 62.1
(2010) Ventilation for Acceptable Indoor Air Quality

ASHRAE 70
(2006; R 2011) Method of Testing for Rating the Performance of Air Outlets and Inlets

ASTM INTERNATIONAL (ASTM)

ASTM A53/A53M
(2018) Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded and Seamless

ASTM A123/A123M
(2017) Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products

ASTM A167
(2011) Standard Specification for Stainless and Heat-Resisting Chromium-Nickel Steel Plate, Sheet, and Strip

ASTM B766
(1986; R 2015) Standard Specification for Electrodeposited Coatings of Cadmium

ASTM C553
(2013) Standard Specification for Mineral Fiber Blanket Thermal Insulation for Commercial and Industrial Applications

CALIFORNIA DEPARTMENT OF PUBLIC HEALTH (CDPH)

CDPH SECTION 01350
(2010; Version 1.1) Standard Method for the Testing and Evaluation of Volatile Organic Chemical Emissions from Indoor Sources using Environmental Chambers

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 90A
(2018) Standard for the Installation of Air Conditioning and Ventilating Systems

NFPA 701
(2019) Standard Methods of Fire Tests for Flame Propagation of Textiles and Films

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

SMACNA 1819
(2002) Fire, Smoke and Radiation Damper Installation Guide for HVAC Systems, 5th Edition

SMACNA 1966
(2005) HVAC Duct Construction Standards Metal and Flexible, 3rd Edition

SMACNA 1981
(2008) Seismic Restraint Manual Guidelines for Mechanical Systems, 3rd Edition

SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT (SCAQMD)

SCAQMD Rule 1168
(2017) Adhesive and Sealant Applications

UNDERWRITERS LABORATORIES (UL)

UL 6
(2007; Reprint Nov 2014) Electrical Rigid Metal Conduit-Steel

UL 555
(2006; Reprint Aug 2016) UL Standard for Safety Fire Dampers

UL Bld Mat Dir
(updated continuously online) Building Materials Directory

1.2   SYSTEM DESCRIPTION

Furnish ductwork, piping offsets, fittings, and accessories as required to provide a complete installation.  Coordinate the work of the different trades to avoid interference between piping, equipment, structural, and electrical work.  Provide complete, in place, all necessary offsets in piping and ductwork, and all fittings, and other components, required to install the work as indicated and specified.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; submittals not having a "G" designation are for Contractor Quality Control approval.  Submittals with an "S" are for inclusion in the Sustainability eNotebook, in conformance to Section 01 33 29 SUSTAINABILITY REPORTING.  Submit the following in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings
Detail Drawings; G
SD-03 Product Data
Duct Connectors
Duct Access Doors
Fire Dampers; G
Manual Balancing Dampers; G
Fan; G
Test Procedures
Indoor Air Quality for Duct Sealants; S
SD-06 Test Reports
Performance Tests; G
Damper Acceptance Test; G
SD-10 Operation and Maintenance Data
Fire Dampers; G
Manual Balancing Dampers; G
Fan; G
SD-11 Closeout Submittals
Indoor Air Quality During Construction; S
1.4   QUALITY ASSURANCE

Except as otherwise specified, approval of materials and equipment is based on manufacturer's published data.

a.  Where materials and equipment are specified to conform to the standards of the Underwriters Laboratories, the label of or listing with reexamination in UL Bld Mat Dir, and UL 6 is acceptable as sufficient evidence that the items conform to Underwriters Laboratories requirements.  In lieu of such label or listing, submit a written certificate from any nationally recognized testing agency, adequately equipped and competent to perform such services, stating that the items have been tested and that the units conform to the specified requirements.  Outline methods of testing used by the specified agencies.

b.  Where materials or equipment are specified to be constructed or tested, or both, in accordance with the standards of the ASTM International (ASTM), the ASME International (ASME), or other standards, a manufacturer's certificate of compliance of each item is acceptable as proof of compliance.

c.  Conformance to such agency requirements does not relieve the item from compliance with other requirements of these specifications.

1.4.1   Prevention of Corrosion

Protect metallic materials against corrosion.  Provide rust-inhibiting treatment and standard finish for the equipment enclosures.  Do not use aluminum in contact with earth, and where connected to dissimilar metal.  Protect aluminum by approved fittings, barrier material, or treatment.  Provide hot-dip galvanized ferrous parts such as anchors, bolts, braces, boxes, bodies, clamps, fittings, guards, nuts, pins, rods, shims, thimbles, washers, and miscellaneous parts not of corrosion-resistant steel or nonferrous materials in accordance with ASTM A123/A123M for exterior locations and cadmium-plated in conformance with ASTM B766 for interior locations.

1.4.2   Asbestos Prohibition

Do not use asbestos and asbestos-containing products.

1.4.3   Detail Drawings
Submit detail drawings showing equipment layout, including assembly and installation details and electrical connection diagrams; ductwork layout showing the location of all supports and hangers, typical hanger details, gauge reinforcement, reinforcement spacing rigidity classification, and static pressure and seal classifications.  Include any information required to demonstrate that the system has been coordinated and functions properly as a unit on the drawings and show equipment relationship to other parts of the work, including clearances required for operation and maintenance.  Submit drawings showing bolt-setting information.  Submit function designation of the equipment and any other requirements specified throughout this Section with the shop drawings.

1.4.4   Test Procedures
Submit proposed test procedures and test schedules for the ductwork leak test, and performance tests of systems, at least 2 weeks prior to the start of related testing.

1.5   DELIVERY, STORAGE, AND HANDLING

Protect stored equipment at the jobsite from the weather, humidity and temperature variations, dirt and dust, or other contaminants.  Additionally, cap or plug all pipes until installed.

PART 2   PRODUCTS
2.1   STANDARD PRODUCTS

Provide components and equipment that are "standard products" of a manufacturer regularly engaged in the manufacturing of products that are of a similar material, design and workmanship.  "Standard products" is defined as being in satisfactory commercial or industrial use for 2 years before bid opening, including applications of components and equipment under similar circumstances and of similar size, satisfactorily completed by a product that is sold on the commercial market through advertisements, manufacturers' catalogs, or brochures.  Products having less than a 2-year field service record are acceptable if a certified record of satisfactory field operation, for not less than 6000 hours exclusive of the manufacturer's factory tests, can be shown.  Provide equipment items that are supported by a service organization.

2.2   STANDARD PRODUCTS

Except for the fabricated duct, plenums and casings specified in paragraphs "Metal Ductwork" and "Plenums and Casings for Field-Fabricated Units", 

provide components and equipment that are standard products of manufacturers regularly engaged in the manufacturing of products that are of a similar material, design and workmanship.  This requirement applies to all equipment, including grilles, fire dampers, and balancing dampers.

a.  Standard products are defined as components and equipment that have been in satisfactory commercial or industrial use in similar applications of similar size for at least two years before bid opening.

b.  Prior to this two year period, these standard products must have been sold on the commercial market using advertisements in manufacturers' catalogs or brochures.   These manufacturers' catalogs, or brochures must have been copyrighted documents or have been identified with a manufacturer's document number.

c.  Provide equipment items that are supported by a service organization.

2.3   EQUIPMENT GUARDS AND ACCESS

Fully enclose or guard belts, pulleys, chains, gears, couplings, projecting setscrews, keys, and other rotating parts exposed to personnel contact according to OSHA requirements.  Properly guard or cover with insulation of a type specified, high temperature equipment and piping exposed to contact by personnel or where it creates a potential fire hazard.  

2.4   ELECTRICAL WORK

a.  Provide motors, controllers, integral disconnects, contactors, and controls with their respective pieces of equipment, except controllers indicated as part of motor control centers.  Provide electrical equipment, including motors and wiring, as specified in Section 26 20 00INTERIOR DISTRIBUTION SYSTEM.  Provide manual or automatic control and protective or signal devices required for the operation specified and control wiring required for controls and devices specified, but not shown.  For packaged equipment, include manufacturer provided controllers with the required monitors and timed restart.

2.5   SEISMIC ANCHORAGE

Anchor equipment in accordance with applicable seismic criteria for the area and as defined in SMACNA 1981
2.6   PAINTING

Paint equipment units in accordance with approved equipment manufacturer's standards unless specified otherwise.  Field retouch only if approved.  Otherwise, return equipment to the factory for refinishing.

2.7   INDOOR AIR QUALITY

Provide equipment and components that comply with the requirements of ASHRAE 62.1 unless more stringent requirements are specified herein.

2.8   DUCT SYSTEMS

2.8.1   Metal Ductwork

Provide metal ductwork construction, including all fittings and components, that complies with SMACNA 1966, as supplemented and modified by this specification .

a.  Construct ductwork meeting the requirements for the duct system static pressure specified in APPENDIX D of Section 23 05 93 TESTING, ADJUSTING AND BALANCING FOR HVAC.
b.  Provide radius type elbows with a centerline radius of 1.5 times the width or diameter of the duct where space permits.  Otherwise, elbows having a minimum radius equal to the width or diameter of the duct or square elbows with factory fabricated turning vanes are allowed.

c.  Provide ductwork that meets the requirements of Seal Class A.  
d.  Provide sealants that conform to fire hazard classification specified in Section 23 07 00 THERMAL INSULATION FOR MECHANICAL SYSTEMS and are suitable for the range of air distribution and ambient temperatures to which it is exposed.  Do not use pressure sensitive tape as a sealant.  Provide duct sealant products that meet either emissions requirements of CDPH SECTION 01350 (limit requirements for either office or classroom spaces regardless of space type) or VOC content requirements of SCAQMD Rule 1168 (HVAC duct sealants are classified as "Other" within the SCAQMD Rule 1168 sealants table).  Provide validation of indoor air quality for duct sealants.

e.  Make spiral lock seam duct, and flat oval with duct sealant and lock with not less than 3 equally spaced drive screws or other approved methods indicated in SMACNA 1966.  Apply the sealant to the exposed male part of the fitting collar so that the sealer is on the inside of the joint and fully protected by the metal of the duct fitting.  Apply one brush coat of the sealant over the outside of the joint to at least 2 inch band width covering all screw heads and joint gap.  Dents in the male portion of the slip fitting collar are not acceptable.  Fabricate outdoor air intake ducts and plenums with watertight soldered or brazed joints and seams.

2.8.1.1   General Service Duct Connectors

Provide a flexible duct connector approximately 6 inches in width where sheet metal connections are made to fans or where ducts of dissimilar metals are connected.  For round/oval ducts, secure the flexible material by stainless steel or zinc-coated, iron clinch-type draw bands.  For rectangular ducts, install the flexible material locked to metal collars using normal duct construction methods.  Provide a composite connector system that complies with NFPA 701 and is classified as "flame-retardent fabrics" in UL Bld Mat Dir.

2.8.1.2   Corrosion Resisting (Stainless) Steel Sheets

ASTM A167
2.8.2   Duct Access Doors
Provide hinged access doors conforming to SMACNA 1966 in ductwork and plenums where indicated and at all air flow measuring primaries, automatic dampers, fire dampers, coils, thermostats, and other apparatus requiring service and inspection in the duct system.  Provide access doors upstream and downstream of air flow measuring primaries and heating and cooling coils.  Provide doors that are a minimum 15 by 18 inches, unless otherwise shown.  Where duct size does not accommodate this size door, make the doors as large as practicable.  Equip doors 24 by 24 inches or larger with fasteners operable from inside and outside the duct.  Use insulated type doors in insulated ducts.

2.8.3   Fire Dampers
Use 1.5 hour rated fire dampers unless otherwise indicated.  Provide fire dampers that conform to the requirements of NFPA 90A and UL 555.  Perform the fire damper test as outlined in NFPA 90A.  Provide automatic operating fire dampers with a dynamic rating suitable for the maximum air velocity and pressure differential to which it is subjected.  Provide fire dampers approved for the specific application, and install according to their listing.  Equip fire dampers with a steel sleeve or adequately sized frame installed in such a manner that disruption of the attached ductwork, if any, does not impair the operation of the damper.  Equip sleeves or frames with perimeter mounting angles attached on both sides of the wall.  Provide curtain type with damper blades out of the air stream fire dampers.  Install dampers that do not reduce the duct or the air transfer opening cross-sectional area.  Install dampers so that the centerline of the damper depth or thickness is located in the centerline of the wall, partition or floor slab depth or thickness.  Unless otherwise indicated, comply with the installation details given in SMACNA 1819 and in manufacturer's instructions for fire dampers.  Perform acceptance testing of fire dampers according to paragraph Fire Damper Acceptance Test and NFPA 90A.

2.8.4   Manual Balancing Dampers
Furnish manual balancing dampers with accessible operating mechanisms.  Use chromium plated operators (with all exposed edges rounded) in finished portions of the building.  Provide manual volume control dampers that are operated by locking-type quadrant operators.  Install dampers that are 2 gauges heavier than the duct in which installed.  Unless otherwise indicated, provide opposed blade type multileaf dampers with maximum blade width of 12 inches.  Provide access doors or panels for all concealed damper operators and locking setscrews.  Provide stand-off mounting brackets, bases, or adapters not less than the thickness of the insulation when the locking-type quadrant operators for dampers are installed on ducts to be thermally insulated, to provide clearance between the duct surface and the operator.  Provide stand-off mounting items that are integral with the operator or standard accessory of the damper manufacturer.

2.8.5   Automatic Balancing Dampers

Damper assembly shall be constructed galvanized steel and be capable of operating with the 2 X the pressure differential expected in the system.  Damper axles shall be supported in the damper frame by stainless steel or bronze bearings.   Damper actuators must provide the torque necessary per damper manufacturer's instruction to modulate the damper smoothly over its full range of operation.

2.8.6   Grilles
Provide factory-fabricated units of aluminum with 1/2 x 1/2 x 1/2 eggcrate aluminum core.  Certify performance according to ASHRAE 70.  

2.9   AIR SYSTEMS EQUIPMENT

2.9.1   Fan
The fan shall be constructed of heavy gauge G90 galvanized steel for maximum corrosion resistance. Doors are removable for easy access to interior components for service. Fan shall include 2" washable filters removable through doors.

The base shall be constructed of galvanized steel for improved rigidity. Base shall be structurally reinforced to accommodate the blower assembly.

Wheel shall be balanced in two planes and done in accordance with AMCA standard 204-96, Balance Quality and Vibration Levels for Fans. The wheel blades shall be aerodynamically designed to minimize turbulence, increase efficiency and reduce noise. The wheel blades shall be securely attached to the wheel inlet ring. The wheel shall be firmly attached to the fan shaft with set screws and keys. The blower assembly shall be isolated from the fan structure with vibration isolators.

Direct drive blower assembly shall consist of a centrifugal backward inclined, non-overloading wheel secured directly to a heavy duty, ball bearing type motor via set screws. The motor and wheel assembly shall be mounted to a heavy gauge galvanized steel frame. The motor shall be controlled by a variable frequency drive, allowing for variable airflow without the need of belts and pulleys.

Motors shall be heavy duty ball bearing type and furnished at the specified voltage, phase and enclosure. Motor mounting plate shall be constructed of heavy gauge galvanized steel.

2.10   SUPPLEMENTAL COMPONENTS/SERVICES

2.10.1   Insulation

The requirements for shop and field applied insulation are specified in Section 23 07 00 THERMAL INSULATION FOR MECHANICAL SYSTEMS.

PART 3   EXECUTION
3.1   EXAMINATION

After becoming familiar with all details of the work, verify all dimensions in the field, and advise the Contracting Officer of any discrepancy before performing the work.

3.2   INSTALLATION

a.  Install materials and equipment in accordance with the requirements of the contract drawings and approved manufacturer's installation instructions.  Accomplish installation by workers skilled in this type of work.  Perform installation so that there is no degradation of the designed fire ratings of walls, partitions, ceilings, and floors.

b.  No installation is permitted to block or otherwise impede access to any existing machine or system.  Install all hinged doors to swing open a minimum of 120 degrees.  Provide an area in front of all access doors that clears a minimum of 3 feet.  In front of all access doors to electrical circuits, clear the area the minimum distance to energized circuits as specified in OSHA Standards, part 1910.333 (Electrical-Safety Related work practices) and an additional 3 feet.

c.  Except as otherwise indicated, install emergency switches and alarms in conspicuous locations.  Mount all indicators, to include gauges, meters, and alarms in order to be easily visible by people in the area.

3.2.1   Equipment and Installation

Provide frames and supports for fans, dampers, and other similar items requiring supports.  

3.2.2   Access Panels

Install access panels for concealed valves, vents, controls, dampers, and items requiring inspection or maintenance of sufficient size, and locate them so that the concealed items are easily serviced and maintained or completely removed and replaced.  Provide access panels as specified in Section 05 50 13 MISCELLANEOUS METAL FABRICATIONS.

3.2.3   Metal Ductwork

Install according to SMACNA 1966 unless otherwise indicated.  Install duct supports for sheet metal ductwork according to SMACNA 1966, unless otherwise specified.  Do not use friction beam clamps indicated in SMACNA 1966.  Anchor risers on high velocity ducts in the center of the vertical run to allow ends of riser to move due to thermal expansion.  Erect supports on the risers that allow free vertical movement of the duct.  Attach supports only to structural framing members and concrete slabs.  Do not anchor supports to metal decking unless a means is provided and approved for preventing the anchor from puncturing the metal decking.  Where supports are required between structural framing members, provide suitable intermediate metal framing.  Where C-clamps are used, provide retainer clips.

3.2.4   Dust Control

To prevent the accumulation of dust, debris and foreign material during construction, perform temporary dust control protection.  Protect the distribution system (supply and return) with temporary seal-offs at all inlets and outlets at the end of each day's work.  Keep temporary protection in place until system is ready for startup.

3.2.5   Insulation

Provide thickness and application of insulation materials for ductwork, piping, and equipment according to Section 23 07 00 THERMAL INSULATION FOR MECHANICAL SYSTEMS.  Externally insulate outdoor air intake ducts and plenums up to the point where the outdoor air reaches the conditioning unit.

3.2.6   Duct Test Holes

Provide holes with closures or threaded holes with plugs in ducts and plenums as indicated or where necessary for the use of pitot tube in balancing the air system.  Plug insulated duct at the duct surface, patched over with insulation and then marked to indicate location of test hole if needed for future use.

3.3   CUTTING AND PATCHING

Install work in such a manner and at such time that a minimum of cutting and patching of the building structure is required.  Make holes in exposed locations, in or through existing floors, by drilling and smooth by sanding.  Use of a jackhammer is permitted only where specifically approved. 

3.4   CLEANING

Thoroughly clean surfaces of piping and equipment that have become covered with dirt, plaster, or other material during handling and construction before such surfaces are prepared for final finish painting or are enclosed within the building structure.  Before final acceptance, clean mechanical equipment, including piping, ducting, and fixtures, and free from dirt, grease, and finger marks.  When the work area is in an occupied space protect all furniture and equipment from dirt and debris.  Incorporate housekeeping for field construction work which leaves all furniture and equipment in the affected area free of construction generated dust and debris; and, all floor surfaces vacuum-swept clean.

3.5   PENETRATIONS

Provide sleeves and prepared openings for duct mains, branches, and other penetrating items, and install during the construction of the surface to be penetrated.  Cut sleeves flush with each surface.  Place sleeves for round duct 15 inches and smaller.  Build framed, prepared openings for round duct larger than 15 inches and square, rectangular or oval ducts.  Sleeves and framed openings are also required where grilles, registers, and diffusers are installed at the openings.  Provide one inch clearance between penetrating and penetrated surfaces except at grilles.  Pack spaces between sleeve or opening and duct or duct insulation with mineral fiber conforming with ASTM C553, Type 1, Class B-2.

3.5.1   Sleeves

Fabricate sleeves, except as otherwise specified or indicated, from 20 gauge thick mill galvanized sheet metal.  Where sleeves are installed in bearing walls or partitions, provide black steel pipe conforming with ASTM A53/A53M, Schedule 20.

3.5.2   Framed Prepared Openings

Fabricate framed prepared openings from 20 gauge galvanized steel, unless otherwise indicated.

3.5.3   Insulation

Provide duct insulation in accordance with Section 23 07 00 THERMAL INSULATION FOR MECHANICAL SYSTEMS continuous through sleeves and prepared openings except firewall penetrations.  Terminate duct insulation at fire dampers and flexible connections.  For duct handling air at or below 60 degrees F, provide insulation continuous over the damper collar and retaining angle of fire dampers, which are exposed to unconditioned air.

3.5.4   Closure Collars

Provide closure collars of a minimum 4 inches wide, unless otherwise indicated, for exposed ducts and items on each side of penetrated surface, except where equipment is installed.  Install collar tight against the surface and fit snugly around the duct or insulation.  Grind sharp edges smooth to prevent damage to penetrating surface.  Fabricate collars for round ducts 15 inches in diameter or less from 20 gauge galvanized steel.  Fabricate collars for square and rectangular ducts, or round ducts with minimum dimension over 15 inches from 18 gauge galvanized steel.  Fabricate collars for square and rectangular ducts with a maximum side of 15 inches or less from 20 gauge galvanized steel.  Install collars with fasteners a maximum of 6 inches on center.  Attach to collars a minimum of 4 fasteners where the opening is 12 inches in diameter or less, and a minimum of 8 fasteners where the opening is 20 inches in diameter or less.

3.5.5   Firestopping

Where ducts pass through fire-rated walls, fire partitions, and fire rated chase walls, seal the penetration with fire stopping materials as specified in Section 07 84 00 FIRESTOPPING.

3.6   DUCTWORK LEAK TESTS

The requirements for ductwork leak tests are specified in Section 23 05 93 TESTING, ADJUSTING AND BALANCING FOR HVAC.

3.7   DAMPER ACCEPTANCE TEST
Submit the proposed schedule, at least 2 weeks prior to the start of test.  Operate all fire dampers under normal operating conditions to determine that they function properly.  Test each fire damper equipped with fusible link by having the fusible link cut in place.  Test dynamic fire dampers with the air handling and distribution system running.  Reset all fire dampers with the fusible links replaced after acceptance testing.  To ensure optimum operation and performance, install the damper so it is square and free from racking.

3.8   TESTING, ADJUSTING, AND BALANCING

The requirements for testing, adjusting, and balancing are specified in Section 23 05 93 TESTING, ADJUSTING AND BALANCING FOR HVAC.  Begin testing, adjusting, and balancing only when the air supply and distribution, including controls, has been completed, with the exception of performance tests.

3.9   PERFORMANCE TESTS
After testing, adjusting, and balancing is complete as specified, test each system as a whole to see that all items perform as integral parts of the system and temperatures and conditions are evenly controlled throughout the building.  Make corrections and adjustments as necessary to produce the conditions indicated or specified.  Conduct capacity tests and general operating tests by an experienced engineer.  Provide tests that cover a period of not less than 7 days for each system and demonstrate that the entire system is functioning according to the specifications.  Make coincidental chart recordings at points indicated on the drawings for the duration of the time period and record the temperature at space thermostats or space sensors, the humidity at space humidistats or space sensors and the ambient temperature and humidity in a shaded and weather protected area.

Submit test reports for the performance tests in booklet form, upon completion of testing.  Document phases of tests performed including initial test summary, repairs/adjustments made, and final test results in the reports.

3.10   CLEANING AND ADJUSTING

Thoroughly clean inside of new and existing ducts, plenums, and casing of debris and blow free of small particles of rubbish and dust and then vacuum clean.  Wipe new and existing equipment clean, with no traces of oil, dust, dirt, or paint spots.  Provide temporary filters prior to startup of all fans that are operated during construction, and provide new filters after all construction dirt has been removed from the building, and the ducts, plenums, casings, and other items specified have been vacuum cleaned.  Perform and document that proper "Indoor Air Quality During Construction" procedures have been followed; provide documentation showing that after construction ends, and prior to occupancy, new filters were provided and installed.  Maintain system in this clean condition until final acceptance.  Properly lubricate bearings with oil or grease as recommended by the manufacturer.  Tighten belts to proper tension.  Adjust controls and other miscellaneous equipment requiring adjustment to setting indicated or directed.  Adjust fans to the speed indicated by the manufacturer to meet specified conditions.  Maintain all equipment installed under the contract until close out documentation is received, the project is completed and the building has been documented as beneficially occupied.

3.11   OPERATION AND MAINTENANCE

3.11.1   Operation and Maintenance Manuals
Submit six manuals at least 2 weeks prior to field training.  Submit data complying with the requirements specified in Section 01 78 23 OPERATION AND MAINTENANCE DATA.

3.11.2   Operation And Maintenance Training
Conduct a training course for the members of the operating staff as designated by the Contracting Officer.   Make the training period consist of a total of 4 hours of normal working time and start it after all work specified herein is functionally completed and the Performance Tests have been approved.  Conduct field instruction that covers all of the items contained in the Operation and Maintenance Manuals as well as demonstrations of routine maintenance operations.  Submit the proposed On-site Training schedule concurrently with the Operation and Maintenance Manuals and at least 14 days prior to conducting the training course.

-- End of Section --

SECTION 23 05 93

TESTING, ADJUSTING, AND BALANCING FOR HVAC

PART 1   GENERAL
1.1   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.

AIR MOVEMENT AND CONTROL ASSOCIATION INTERNATIONAL, INC. (AMCA)

AMCA 203
(1990; R 2011) Field Performance Measurements of Fan Systems

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

ASHRAE 62.1
(2010) Ventilation for Acceptable Indoor Air Quality

ASSOCIATED AIR BALANCE COUNCIL (AABC)

AABC MN-1
(2002; 6th ed) National Standards for Total System Balance

AABC MN-4
(1996) Test and Balance Procedures

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION (NASA)

RCBEA GUIDE
(2004) NASA Reliability Centered Building and Equipment Acceptance Guide

NATIONAL ENVIRONMENTAL BALANCING BUREAU (NEBB)

NEBB MASV
(2006) Procedural Standards for Measurements and Assessment of Sound and Vibration

NEBB PROCEDURAL STANDARDS
(2015) Procedural Standards for TAB (Testing, Adjusting and Balancing) Environmental Systems

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

SMACNA 1780
(2002) HVAC Systems - Testing, Adjusting and Balancing, 3rd Edition

SMACNA 1858
(2004) HVAC Sound And Vibration Manual - First Edition

SMACNA 1972 CD
(2012) HVAC Air Duct Leakage Test Manual - 2nd Edition

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

40 CFR 82
Protection of Stratospheric Ozone

1.2   DEFINITIONS

a.  AABC:  Associated Air Balance Council

b.  COTR:  Contracting Officer's Technical Representative

c.  DALT:  Duct air leakage test

d.  DALT'd:  Duct air leakage tested

e.  HVAC:  Heating, ventilating, and air conditioning; or heating, ventilating, and cooling

f.  NEBB:  National Environmental Balancing Bureau

g.  Out-of-tolerance data:  Pertains only to field acceptance testing of Final DALT or TAB report.  When applied to DALT work, this phase means "a leakage rate measured during DALT field acceptance testing which exceeds the leakage rate allowed by SMACNA Leak Test Manual for an indicated duct construction and sealant class.""a leakage rate measured during DALT field acceptance testing which exceeds the leakage rate allowed by Appendix D REQUIREMENTS FOR DUCT AIR LEAK TESTING."  When applied to TAB work this phase means "a measurement taken during TAB field acceptance testing which does not fall within the range of plus 5 to minus 5 percent of the original measurement reported on the TAB Report for a specific parameter."

h.  Season of maximum heating load:  The time of year when the outdoor temperature at the project site remains within plus or minus 30 degrees Fahrenheit of the project site's winter outdoor design temperature, throughout the period of TAB data recording.

i.  Season of maximum cooling load:  The time of year when the outdoor temperature at the project site remains within plus or minus 5 degrees Fahrenheit of the project site's summer outdoor design temperature, throughout the period of TAB data recording.

j.  Season 1, Season 2:  Depending upon when the project HVAC is completed and ready for TAB, Season 1 is defined, thereby defining Season 2.  Season 1 could be the season of maximum heating load, or the season of maximum cooling load.

k.  Sound measurements terminology:  Defined in AABC MN-1, NEBB MASV, or SMACNA 1858 (TABB).

l.  TAB:  Testing, adjusting, and balancing (of HVAC systems)

m.  TAB'd:  HVAC Testing/Adjusting/Balancing procedures performed

n.  TAB Agency:  TAB Firm

o.  TAB team field leader:  TAB team field leader

p.  TAB team supervisor:  TAB team engineer

q.  TAB team technicians:  TAB team assistants

o.  TAB team field leader:  TAB team field leader
p.  TAB team supervisor:  TAB team engineer
q.  TAB team technicians:  TAB team assistants
r.  TABB:  Testing Adjusting and Balancing Bureau

1.2.1   Similar Terms

In some instances, terminology differs between the Contract and the TAB Standard primarily because the intent of this Section is to use the industry standards specified, along with additional requirements listed herein to produce optimal results.

The following table of similar terms is provided for clarification only.  Contract requirements take precedent over the corresponding AABC, NEBB, or TABB requirements where differences exist.

	SIMILAR TERMS

	Contract Term
	AABC Term
	NEBB Term
	TABB Term

	TAB Standard
	National Standards for Testing and Balancing Heating, Ventilating, and Air Conditioning Systems
	Procedural Standards for Testing, Adjusting and Balancing of Environmental Systems
	International Standards for Environmental Systems Balance

	TAB Specialist
	TAB Engineer
	TAB Supervisor
	TAB Supervisor

	Systems Readiness Check
	Construction Phase Inspection
	Field Readiness Check & Preliminary Field Procedures
	Field Readiness Check & Prelim. Field Procedures


1.3   WORK DESCRIPTION 

The work includes duct air leakage testing (DALT) of new and test, adjusting and balancing (TAB) of new and existing heating, ventilating, and cooling (HVAC) air distribution systems including equipment and performance data, ducts, which are located within, on, under, between, and adjacent to buildings, including records of existing conditions.

Provide tab for ACU-1, 2, 3, 4, 5, 6, 12 and the associated supply and return air devices.  Adjust fan dip switches in acu's to compensate for additional return duct static pressure.  Provide tab for DOAS-1.   Provide tab for (4) toilet room exhaust fans and the associated exhaust air devices. Provide tab for the kitchen hood supply and exhaust fans. 

Perform TAB in accordance with the requirements of the TAB procedural standard recommended by the TAB trade association that approved the TAB Firm's qualifications.  Comply with requirements of AABC MN-1, NEBB PROCEDURAL STANDARDS, or SMACNA 1780 (TABB) as supplemented and modified by this specification section.  All recommendations and suggested practices contained in the TAB procedural standards are considered mandatory.

Conduct DALT and TAB of the indicated existing systems and equipment and submit the specified DALT and TAB reports for approval.  Conduct DALT testing in compliance with the requirements specified in SMACNA 1972 CD, except as supplemented and modified by this section.  Conduct DALT and TAB work in accordance with the requirements of this section.

1.3.1   Air Distribution Systems

Test, adjust, and balance systems (TAB) in compliance with this section.  Obtain Contracting Officer's written approval before applying insulation to exterior of air distribution systems as specified under Section 23 07 00 THERMAL INSULATION FOR MECHANICAL SYSTEMS.

1.3.2   TAB SCHEMATIC DRAWINGS AND REPORT FORMS
Show the following information on TAB Schematic Drawings:

1.  A unique number or mark for each piece of equipment or terminal.

2.  Air quantities at air terminals.

3.  Air quantities and temperatures in air handling unit schedules.

4.  Ductwork Construction and Leakage Testing Table that defines the DALT test requirements, including each applicable HVAC duct system ID or mark, duct pressure class, duct seal class, and duct leakage test pressure.  This table is included in the file for Graphics for Unified Facilities Guide Specifications:

http://www.wbdg.org/ffc/dod/unified-facilities-guide-specifications-ufgs/forms-graphics-tables
The Testing, Adjusting, and Balancing (TAB) Specialist must review the Contract Plans and Specifications and advise the Contracting Officer of any deficiencies that would prevent the effective and accurate TAB of the system, including records of existing conditions, and systems readiness check.  The TAB Specialist must provide a Design Review Report individually listing each deficiency and the corresponding proposed corrective action necessary for proper system operation.  The Testing, Adjusting, and Balancing (TAB) Specialist must review the Contract Plans and Specifications and advise the Contracting Officer of any deficiencies that would prevent the effective and accurate TAB of the system, including records of existing conditions, and systems readiness check.  The TAB Specialist must provide a Design Review Report individually listing each deficiency and the corresponding proposed corrective action necessary for proper system operation.
Submit three copies of the TAB Schematic Drawings and Report Forms to the Contracting Officer, no later than 21 days prior to the start of TAB field measurements.

1.3.3   Related Requirements

Section 23 00 00 AIR SUPPLY, DISTRIBUTION, VENTILATION, AND EXHAUST SYSTEMS applies to work specified in this section.

Specific requirements relating to Reliability Centered Maintenance (RCM) principals and Predictive Testing and Inspection (PTI), by the construction contractor to detect latent manufacturing and installation defects must be followed as part of the Contractor's Quality Control program.  Refer to the paragraph SUSTAINABILITY for detailed requirements.
Requirements for price breakdown of HVAC TAB work are specified in Section 01 20 00.00 20 PRICE AND PAYMENT PROCEDURES.

Requirements for construction scheduling related to HVAC TAB work are specified in Section 01 32 17.00 20 COST LOADED NETWORK ANALYSIS SCHEDULES (NAS).

1.4   SUBMITTALS

Government approval is required for submittals with a "G" designation; submittals not having a "G" designation are for Contractor Quality Control approval.  Submittals with an "S" are for inclusion in the Sustainability eNotebook, in conformance to Section 01 33 29 SUSTAINABILITY REPORTING.  Submit the following in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals
Records of Existing Conditions; G
Independent TAB Agency and Personnel Qualifications; G
TAB Design Review Report; G
TAB Firm; G
Designation of TAB Team Assistants; G
Designation of TAB Team Engineer; G or TAB Specialist; G
Designation of TAB Team Field Leader; G
SD-02 Shop Drawings
TAB Schematic Drawings and Report Forms; G
SD-03 Product Data
Equipment and Performance Data; G
TAB Related HVAC Submittals; G
  A list of the TAB Related HVAC Submittals, no later than 7 days after the approval of the TAB team engineer.

TAB Procedures; G
  Proposed procedures for TAB, submitted with the TAB Schematic Drawings and Report Forms.

Calibration; G
Systems Readiness Check; G
TAB Execution; G
TAB Verification; G
SD-06 Test Reports
Completed Pre-Final DALT Report; G
Certified Final DALT Report; G
Prerequisite HVAC Work Checkout List For Proportional Balancing; G
Certified Final TAB Report for Proportional Balancing; G
Prerequisite HVAC Work Checkout; G
Certified Final TAB Report; G
TAB Design Review Report; G
TAB Report; G
SD-07 Certificates
Independent TAB Agency and Personnel Qualifications; G
DALT and TAB Submittal and Work Schedule; G
TAB Pre-Field Engineering Report; G
Instrument Calibration Certificates; G
DALT and TAB Procedures Summary; G
Completed Pre-Final DALT Work Checklist; G
Advance Notice of Pre-Final DALT Field Work; G
Advance Notice of TAB Field Work for Proportional Balancing; G
Advance Notice of TAB Field Work; G
TAB Firm; G
Design Review Report; G
Pre-field DALT Preliminary Notification; G
Advanced Notice for TAB Field Work; G
Prerequisite HVAC Work Check Out List; G
1.5   QUALITY ASSURANCE

1.5.1   Independent TAB Agency and Personnel Qualifications
To secure approval for the proposed agency, submit information certifying that the TAB agency is a first tier subcontractor who is not affiliated with any other company participating in work on this contract, including design, furnishing equipment, or construction.  Further, submit the following, for the agency, to Contracting Officer for approval: 

a.  Independent AABC or NEBB or TABB TAB agency:

    TAB agency:  AABC registration number and expiration date of current certification; or NEBB certification number and expiration date of current certification; or TABB certification number and expiration date of current certification.

    TAB team supervisor:  Name and copy of AABC or NEBB or TABB TAB supervisor certificate and expiration date of current certification.

    TAB team field leader:  Name and documented evidence that the team field leader has satisfactorily performed full-time supervision of TAB work in the field for not less than 3 years immediately preceding this contract's bid opening date.

    TAB team field technicians:  Names and documented evidence that each field technician has satisfactorily assisted a TAB team field leader in performance of TAB work in the field for not less than one year immediately preceding this contract's bid opening date.

    Current certificates:  Registrations and certifications are current, and valid for the duration of this contract.  Renew Certifications which expire prior to completion of the TAB work, in a timely manner so that there is no lapse in registration or certification.  TAB agency or TAB team personnel without a current registration or current certification are not to perform TAB work on this contract.

b.  TAB Team Members:  TAB team approved to accomplish work on this contract are full-time employees of the TAB agency.  No other personnel is allowed to do TAB work on this contract.

c.  Replacement of TAB team members:  Replacement of members may occur if each new member complies with the applicable personnel qualifications and each is approved by the Contracting Officer.

1.5.1.1   TAB Standard
Perform TAB in accordance with the requirements of the standard under which the TAB Firm's qualifications are approved, i.e., AABC MN-1, NEBB PROCEDURAL STANDARDS, or SMACNA 1780 unless otherwise specified herein.  All recommendations and suggested practices contained in the TAB Standard are considered mandatory.  Use the provisions of the TAB Standard, including checklists, report forms, etc., as nearly as practical, to satisfy the Contract requirements.  Use the TAB Standard for all aspects of TAB, including qualifications for the TAB Firm and Specialist and calibration of TAB instruments.  Where the instrument manufacturer calibration recommendations are more stringent than those listed in the TAB Standard, adhere to the manufacturer's recommendations.

All quality assurance provisions of the TAB Standard such as performance guarantees are part of this contract.  For systems or system components not covered in the TAB Standard, TAB procedures must be developed by the TAB Specialist.  Where new procedures, requirements, etc., applicable to the Contract requirements have been published or adopted by the body responsible for the TAB Standard used (AABC, NEBB, or TABB), the requirements and recommendations contained in these procedures and requirements are considered mandatory, including the latest requirements of ASHRAE 62.1.

1.5.1.2   Qualifications

a.  TAB Firm

    The TAB Firm must be either a member of AABC or certified by the NEBB or the TABB and certified in all categories and functions where measurements or performance are specified on the plans and specifications, including TAB of environmental systems.

    Certification must be maintained for the entire duration of duties specified herein.  If, for any reason, the firm loses subject certification during this period, the Contractor must immediately notify the Contracting Officer and submit another TAB Firm for approval.  Any firm that has been the subject of disciplinary action by either the AABC, the NEBB, or the TABB within the five years preceding Contract Award is not be eligible to perform any duties related to the HVAC systems, including TAB.  All work specified in this Section and in other related Sections to be performed by the TAB Firm will be considered invalid if the TAB Firm loses its certification prior to Contract completion and must be performed by an approved successor.

    These TAB services are to assist the prime Contractor in performing the quality oversight for which it is responsible.  The TAB Firm must be a prime subcontractor of the Contractor and be financially and corporately independent of the mechanical subcontractor, reporting directly to and paid by the Contractor.

b.  TAB Specialist

    The TAB Specialist must be either a member of AABC,an experienced technician of the Firm certified by the NEBB, or a Supervisor certified by the TABB.  The certification must be maintained for the entire duration of duties specified herein.  If, for any reason, the Specialist loses subject certification during this period, immediately notify the Contracting Officer and submit another TAB Specialist for approval.  Any individual that has been the subject of disciplinary action by either the AABC, the NEBB, or the TABB within the five years preceding Contract Award is not eligible to perform any duties related to the HVAC systems, including TAB.  All work specified in this Section and in other related Sections performed by the TAB Specialist will be considered invalid if the TAB Specialist loses its certification prior to Contract completion and must be performed by the approved successor.

c.  TAB Specialist Responsiblities

    TAB Specialist responsibilities include all TAB work specified herein and in related sections under his direct guidance.  The TAB specialist is required to be onsite on a daily basis to direct TAB efforts.  The TAB Specialist must participate in the commissioning process.

1.5.1.3   TAB Related HVAC Submittals
The TAB Specialist must prepare a list of the submittals from the Contract Submittal Register that relate to the successful accomplishment of all HVAC TAB.  Accompany the submittals identified on this list with a letter of approval signed and dated by the TAB Specialist when submitted to the Government.  Ensure that the location and details of ports, terminals, connections, etc., necessary to perform TAB are identified on the submittals.

1.5.2   Responsibilities
The Contractor is responsible for ensuring compliance with the requirements of this section.  The following delineation of specific work responsibilities is specified to facilitate TAB execution of the various work efforts by personnel from separate organizations.  This breakdown of specific duties is specified to facilitate adherence to the schedule listed in the paragraph TAB SUBMITTAL AND WORK SCHEDULE.

1.5.2.1   Contractor
a.  TAB personnel:  Ensure that the DALT work and the TAB work is accomplished by a group meeting the requirements specified in the paragraph TAB PERSONNEL QUALIFICATION REQUIREMENTS.

b.  Pre-DALT/TAB meeting:  Attend the meeting with the TAB Supervisor, and ensure that a representative is present for the sheetmetal contractor, mechanical contractor, electrical contractor, and automatic temperature controls contractor.

c.  HVAC documentation:  Furnish one complete set of the following HVAC-related documentation to the TAB agency:

(1) Contract drawings and specifications

(2) Approved submittal data for equipment

(3) Construction work schedule

(4) Up-to-date revisions and change orders for the previously listed items

d.  Submittal and work schedules:  Ensure that the schedule for submittals and work required by this section and specified in the paragraph TAB SUBMITTAL AND WORK SCHEDULE is met.

e.  Coordination of supporting personnel:

    Provide the technical personnel, such as factory representatives or HVAC controls installer required by the TAB field team to support the DALT and the TAB field measurement work.

    Provide equipment mechanics to operate HVAC equipment and ductwork mechanics to provide the field designated test ports to enable TAB field team to accomplish the DALT and the TAB field measurement work.  Ensure these support personnel are present at the times required by the TAB team, and cause no delay in the DALT and the TAB field work.

    Conversely, ensure that the HVAC controls installer has required support from the TAB team field leader to complete the controls check out.

f.  Deficiencies:  Ensure that the TAB Agency supervisor submits all Design/Construction deficiency notifications directly to the Contracting officer within 3 days after the deficiency is encountered.  Further, ensure that all such notification submittals are complete with explanation, including documentation, detailing deficiencies.

g.  Prerequisite HVAC work:  Complete check out and debugging of HVAC equipment, ducts, and controls prior to the TAB engineer arriving at the project site to begin the TAB work.  Debugging includes searching for and eliminating malfunctioning elements in the HVAC system installations, and verifying all adjustable devices are functioning as designed.  Include as prerequisite work items, the deficiencies pointed out by the TAB team supervisor in the design review report.

h.  Prior to the TAB field team's arrival, ensure completion of the applicable inspections and work items listed in the TAB team supervisor's pre-field engineering report.  Do not allow the TAB team to commence TAB field work until all of the following are completed.

(1) HVAC system installations are fully complete.

(2) HVAC prerequisite checkout work lists specified in the paragraph PRE-FIELD TAB ENGINEERING REPORT are completed, submitted, and approved.  Ensure that the TAB Agency gets a copy of the approved prerequisite HVAC work checklist.

(3) DALT field checks for all systems are completed.

(4) HVAC system filters are clean for TAB field work.

i.  Advance notice:  Furnish to the Contracting Officer with advance written notice for the commencement of the DALT field work and for the commencement of the TAB field work.

j.  Insulation work:  For required DALT work, ensure that insulation is not installed on ducts to be DALT'd until DALT work on the subject ducts is complete.  Later, ensure that openings in duct and machinery insulation coverings for TAB test ports are marked, closed and sealed.

1.5.2.2   TAB Agency

Provide the services of a TAB team which complies with the requirements of the paragraph INDEPENDENT TAB AGENCY PERSONNEL QUALIFICATIONS.  The work to be performed by the TAB agency is limited to testing, adjusting, and balancing of HVAC air and water systems to satisfy the requirements of this specification section.

1.5.2.3   TAB Team Supervisor

a.  Overall management:  Supervise and manage the overall TAB team work effort, including preliminary and technical DALT and TAB procedures and TAB team field work.

b.  Pre-DALT/TAB meeting:  Attend meeting with Contractor.

c.  Design review report:  Review project specifications and accompanying drawings to verify that the air systems and water systems are designed in such a way that the TAB engineer can accomplish the work in compliance with the requirements of this section.  Verify the presence and location of permanently installed test ports and other devices needed, including gauge cocks, thermometer wells, flow control devices, circuit setters, balancing valves, and manual volume dampers.

d.  Support required:  Specify the technical support personnel required from the Contractor other than the TAB agency; such as factory representatives for temperature controls or for complex equipment.  Inform the Contractor in writing of the support personnel needed and when they are needed.  Furnish the notice as soon as the need is anticipated, either with the design review report, or the pre-field engineering report, the during the DALT or TAB field work.

e.  Pre-field DALT preliminary notification:  Monitor the completion of the duct installation of each system and provide the necessary written notification to the Contracting Officer.

f.  Pre-field engineering report:  Utilizing the following HVAC-related documentation; contract drawings and specifications, approved submittal data for equipment, up-to-date revisions and change orders; prepare this report.

g.  Prerequisite HVAC work checklist:  Ensure the Contractor gets a copy of this checklist at the same time as the pre-field engineering report is submitted.

h.  Technical assistance for DALT work.

(1) Technical assistance:  Provide immediate technical assistance to TAB field team.

(2) DALT field visit:  Near the end of the DALT field work effort, visit the contract site to inspect the HVAC installation and the progress of the DALT field work.  Conduct a site visit to the extent necessary to verify correct procedures are being implemented and to confirm the accuracy of the Pre-final DALT Report data which has been reported.  Also, perform sufficient evaluation to allow the TAB supervisor to issue certification of the final report.  Conduct the site visit full-time for a minimum of one 4 hour workday duration.

i.  Final DALT report:  Certify the DALT report.  This certification includes the following work: 

(1) Review:  Review the Pre-final DALT report data.  From these field reports, prepare the Certified Final DALT report.

(2) TAB Verification:  Verify adherence, by the TAB field team, to the procedures specified in this section.

j.  Technical Assistance for TAB Work:  Provide immediate technical assistance to the TAB field team for the TAB work.

(1) TAB field visit:  Near the end of the TAB field work effort, visit the contract site to inspect the HVAC installation and the progress of the TAB field work.  Conduct site visit full-time for a minimum of one4 hour workday duration.  Review the TAB final report data and certify the TAB final report.

k.  Certified TAB report:  Certify the TAB report.  This certification includes the following work:

(1) Review:  Review the TAB field data report.  From this field report, prepare the certified TAB report.

(2) Verification:  Verify adherence, by the TAB field team, to the TAB plan prescribed by the pre-field engineering report and verify adherence to the procedures specified in this section.

l.  Design/Construction deficiencies:  Within 3 working days after the TAB Agency has encountered any design or construction deficiencies, the TAB Supervisor must submit written notification directly to the Contracting Officer, with a separate copy to the Contractor, of all such deficiencies.  Provide in this submittal a complete explanation, including supporting documentation, detailing deficiencies.  Where deficiencies are encountered that are believed to adversely impact successful completion of TAB, the TAB Agency must issue notice and request direction in the notification submittal.

m.  TAB Field Check:  The TAB team supervisor must attend and supervise TAB field check.

1.5.2.4   TAB Team Field Leader

a.  Field manager:  Manage, in the field, the accomplishment of the work specified in Part 3, EXECUTION.

b.  Full time:  Be present at the contract site when DALT field work or TAB field work is being performed by the TAB team; ensure day-to-day TAB team work accomplishments are in compliance with this section.

c.  Prerequisite HVAC work:  Do not bring the TAB team to the contract site until a copy of the prerequisite HVAC Checklist, with all work items certified by the Contractor to be working as designed, reaches the office of the TAB Agency.

1.5.3   Project/Site Conditions

1.5.3.1   DALT and TAB Services to Obtain Existing Conditions

Conduct DALT and TAB of the indicated existing systems and equipment and submit the specified DALT and TAB reports for approval.  Conduct this DALT and TAB work in accordance with the requirements of this section.

1.5.4   Sequencing and Scheduling

1.5.4.1   DALT and TAB Submittal and Work Schedule
Comply with additional requirements specified in Appendix C: DALT AND TAB SUBMITTAL AND WORK SCHEDULE included at the end of this section.

Submit this schedule, and TAB Schematic Drawings, adapted for this particular contract, to the Contracting Officer (CO) for review and approval.  Include with the submittal the planned calendar dates for each submittal or work item.  Resubmit an updated version for CO approval every 90 calendar days.  Compliance with the following schedule is the Contractor's responsibility.

    Qualify TAB Personnel:  Within 45 calendar days after date of contract award, submit TAB agency and personnel qualifications.

    Pre-DALT/TAB Meeting:  Within 30 calendar days after the date of approval of the TAB agency and personnel, meet with the COTR.

    Design Review Report:  Within 60 calendar days after the date of the TAB agency personnel qualifications approval, submit design review report.

    Pre-Field DALT Preliminary Notification:  On completion of the duct installation for each system, notify the Contracting Officer in writing within 5 days after completion.

    Ductwork Selected for DALT:  Within 7 calendar days of Pre-Field DALT Preliminary Notification, the COTR will select which of the project ductwork must be DALT'd.

    DALT Field Work:  Within 48 hours of COTR's selection, complete DALT field work on selected.

    Submit Pre-final DALT Report:  Within one working day after completion of DALT field work, submit Pre-final DALT Report. Separate Pre-final DALT reports may be submitted to allow phased testing from system to system.

    DALT Work Field Check:  Upon approval of the Pre-final DALT Report, schedule the COTR's DALT field check work with the Contracting Officer.

    Submit Final DALT Report:  Within 15 calendar days after completion of successful DALT Work Field Check, submit TAB report.

    Pre-Field TAB Engineering Report:  Within 15 calendar days after approval of the TAB agency Personnel Qualifications, submit the Pre-Field TAB Engineering Report.

    Prerequisite HVAC Work Check Out List and Advanced Notice For TAB Field Work:  At a minimum of 115 calendar days prior to CCD, submit prerequisite HVAC work check out list certified as complete, and submit advance notice of commencement of TAB field work.

a.  TAB Design Review Report
    Submit typed report describing omissions and deficiencies in the HVAC system's design that would preclude the TAB team from accomplishing the duct leakage testing work and the TAB work requirements of this section.  Provide a complete explanation including supporting documentation detailing the design deficiency.  State that no deficiencies are evident if that is the case.

b.  Pre-Field DALT Preliminary Notification

    Notification:  On completion of the installation of each duct system indicated to be DALT'd, notify the Contracting Officer in writing within 7 calendar days after completion.

1.5.4.2   TAB Pre-Field Engineering Report
Submit report containing the following information:

a.  Step-by-step TAB procedure:

(1) Strategy:  Describe the method of approach to the TAB field work from start to finish.  Include in this description a complete methodology for accomplishing each seasonal TAB field work session.

(2) Air System Diagrams: Use the contract drawings and duct fabrication drawings if available to provide air system diagrams in the report showing the location of all terminal outlet supply, return, exhaust and transfer registers, grilles and diffusers. Use a key numbering system on the diagrams which identifies each outlet contained in the outlet airflow report sheets.  Show intended locations of all traverses and static pressure readings. 

(3) Procedural steps:  Delineate fully the intended procedural steps to be taken by the TAB field team to accomplish the required TAB work of each air distribution system and each water distribution system.  Include intended procedural steps for TAB work for subsystems and system components.

b.  Pre-field data:  Submit AABC or NEBB or SMACNA 1780 data report forms with the following pre-field information filled in:

(1) Design data obtained from system drawings, specifications, and approved submittals.

(2) Notations detailing additional data to be obtained from the contract site by the TAB field team.

(3) Designate the actual data to be measured in the TAB field work.

(4) Provide a list of the types of instruments, and the measuring range of each, which are anticipated to be used for measuring in the TAB field work.  By means of a keying scheme, specify on each TAB data report form submitted, which instruments will be used for measuring each item of TAB data.  If the selection of which instrument to use, is to be made in the field, specify from which instruments the choice will be made.  Place the instrument key number in the blank space where the measured data would be entered.

c.  Prerequisite HVAC work checkout list:  Provide a list of inspections and work items which are to be completed by the Contractor.  This list must be acted upon and completed by the Contractor and then submitted and approved by the Contracting Officer prior to the TAB team coming to the contract site. 

    At a minimum, a list of the applicable inspections and work items listed in the NEBB PROCEDURAL STANDARDS, Section III, "Preliminary TAB Procedures" under paragraphs titled, "Air Distribution System Inspection" and "Hydronic Distribution System Inspection" must be provided for each separate system to be TAB'd.

1.5.5   Subcontractor Special Requirements

Perform all work in this section in accordance with the paragraph SUBCONTRACTOR SPECIAL REQUIREMENTS in Section 01 30 00 ADMINISTRATIVE REQUIREMENTS, stating that all contract requirements of this section must be accomplished directly by a first tier subcontractor.  No work may be performed by a second tier subcontractor.

1.5.6   Instrument Calibration Certificates
It is the responsibility of the TAB firm to provide instrumentation that meets the minimum requirements of the standard under which the TAB Firm's qualifications are approved for use on a project.  Instrumentation must be in proper operating condition and must be applied in accordance with the instrumentation's manufacturer recommendations.

All instrumentation must bear a valid NIST traceable calibration certificate during field work and during government acceptance testing.  All instrumentation must be calibrated within no later than one year of the date of TAB work or government acceptance testing field work.

1.5.7   TAB Standard

Perform TAB in accordance with the requirements of the standard under which the TAB Firm's qualifications are approved, i.e., AABC MN-1, NEBB PROCEDURAL STANDARDS, or SMACNA 1780 unless otherwise specified herein.  All recommendations and suggested practices contained in the TAB Standard are considered mandatory.  Use the provisions of the TAB Standard, including checklists, report forms, etc., as nearly as practical, to satisfy the Contract requirements.  Use the TAB Standard for all aspects of TAB, including qualifications for the TAB Firm and Specialist and calibration of TAB instruments.  Where the instrument manufacturer calibration recommendations are more stringent than those listed in the TAB Standard, adhere to the manufacturer's recommendations.

All quality assurance provisions of the TAB Standard such as performance guarantees are part of this contract.  For systems or system components not covered in the TAB Standard, TAB procedures must be developed by the TAB Specialist.  Where new procedures, requirements, etc., applicable to the Contract requirements have been published or adopted by the body responsible for the TAB Standard used (AABC, NEBB, or TABB), the requirements and recommendations contained in these procedures and requirements are considered mandatory, including the latest requirements of ASHRAE 62.1.

1.5.8   Sustainability
Contractor must submit the following as part of the Quality Control Plan for acceptance testing:

a.  List all test equipment to be used, including its manufacturer,model number, calibration date, and serial number.

b.  Certificates of test personnel qualifications and certifications.  Provide certification of compliance with 40 CFR 82.

c.  Proof of equivalency if the contractor desires to substitute a test requirement.

Perform the following PTI as an integral part of the TAB process per the most recent edition of the NASA RCBEA GUIDE:

HVAC Ducts:

a.  Operational Test

b.  Ductwork Leak Testing (DALT); Pre-Final DALT report, Final DALT report

1.5.9   Qualifications
1.5.9.1   TAB Firm
The TAB Firm must be either a member of AABC or certified by the NEBB or the TABB and certified in all categories and functions where measurements or performance are specified on the plans and specifications, including TAB of environmental systems.

Certification must be maintained for the entire duration of duties specified herein.  If, for any reason, the firm loses subject certification during this period, the Contractor must immediately notify the Contracting Officer and submit another TAB Firm for approval.  Any firm that has been the subject of disciplinary action by either the AABC, the NEBB, or the TABB within the five years preceding Contract Award is not be eligible to perform any duties related to the HVAC systems, including TAB.  All work specified in this Section and in other related Sections to be performed by the TAB Firm will be considered invalid if the TAB Firm loses its certification prior to Contract completion and must be performed by an approved successor.

These TAB services are to assist the prime Contractor in performing the quality oversight for which it is responsible.  The TAB Firm must be a prime subcontractor of the Contractor and be financially and corporately independent of the mechanical subcontractor, reporting directly to and paid by the Contractor.

1.5.9.2   TAB Specialist
The TAB Specialist must be either a member of AABC, an experienced technician of the Firm certified by the NEBB, or a Supervisor certified by the TABB.  The certification must be maintained for the entire duration of duties specified herein.  If, for any reason, the Specialist loses subject certification during this period, immediately notify the Contracting Officer and submit another TAB Specialist for approval.  Any individual that has been the subject of disciplinary action by either the AABC, the NEBB, or the TABB within the five years preceding Contract Award is not eligible to perform any duties related to the HVAC systems, including TAB.  All work specified in this Section and in other related Sections performed by the TAB Specialist will be considered invalid if the TAB Specialist loses its certification prior to Contract completion and must be performed by the approved successor.

1.5.9.3   TAB Specialist Responsibilities

TAB Specialist responsibilities include all TAB work specified herein and in related sections under his direct guidance.  The TAB specialist is required to be onsite on a daily basis to direct TAB efforts.  The TAB Specialist must participate in the commissioning process.

1.5.9.4   TAB Related HVAC Submittals
The TAB Specialist must prepare a list of the submittals from the Contract Submittal Register that relate to the successful accomplishment of all HVAC TAB.  Accompany the submittals identified on this list with a letter of approval signed and dated by the TAB Specialist when submitted to the Government.  Ensure that the location and details of ports, terminals, connections, etc., necessary to perform TAB are identified on the submittals.

1.5.10   Responsibilities
The Contractor is responsible for ensuring compliance with the requirements of this section.  The following delineation of specific work responsibilities is specified to facilitate TAB execution of the various work efforts by personnel from separate organizations.  This breakdown of specific duties is specified to facilitate adherence to the schedule listed in the paragraph TAB SUBMITTAL AND WORK SCHEDULE.

1.5.10.1   Contractor
a.  TAB personnel:  Ensure that the DALT work and the TAB work is accomplished by a group meeting the requirements specified in the paragraph TAB PERSONNEL QUALIFICATION REQUIREMENTS.

b.  Pre-DALT/TAB meeting:  Attend the meeting with the TAB Supervisor, and ensure that a representative is present for the sheetmetal contractor, mechanical contractor, electrical contractor, and automatic temperature controls contractor.

c.  HVAC documentation:  Furnish one complete set of the following HVAC-related documentation to the TAB agency:

(1) Contract drawings and specifications

(2) Approved submittal data for equipment

(3) Construction work schedule

(4) Up-to-date revisions and change orders for the previously listed items

d.  Submittal and work schedules:  Ensure that the schedule for submittals and work required by this section and specified in the paragraph TAB SUBMITTAL AND WORK SCHEDULE is met.

e.  Coordination of supporting personnel:

    Provide the technical personnel, such as factory representatives or HVAC controls installer required by the TAB field team to support the DALT and the TAB field measurement work.

    Provide equipment mechanics to operate HVAC equipment and ductwork mechanics to provide the field designated test ports to enable TAB field team to accomplish the DALT and the TAB field measurement work.  Ensure these support personnel are present at the times required by the TAB team, and cause no delay in the DALT and the TAB field work.

    Conversely, ensure that the HVAC controls installer has required support from the TAB team field leader to complete the controls check out.

f.  Deficiencies:  Ensure that the TAB Agency supervisor submits all Design/Construction deficiency notifications directly to the Contracting officer within 3 days after the deficiency is encountered.  Further,  ensure that all such notification submittals are complete with explanation, including documentation, detailing deficiencies.

g.  Prerequisite HVAC work:  Complete check out and debugging of HVAC equipment, ducts, and controls prior to the TAB engineer arriving at the project site to begin the TAB work.  Debugging includes searching for and eliminating malfunctioning elements in the HVAC system installations, and verifying all adjustable devices are functioning as designed.  Include as prerequisite work items, the deficiencies pointed out by the TAB team supervisor in the design review report.

h.  Prior to the TAB field team's arrival, ensure completion of the applicable inspections and work items listed in the TAB team supervisor's pre-field engineering report.  Do not allow the TAB team to commence TAB field work until all of the following are completed.

(1) HVAC system installations are fully complete.

(2) HVAC prerequisite checkout work lists specified in the paragraph PRE-FIELD TAB ENGINEERING REPORT are completed, submitted, and approved.  Ensure that the TAB Agency gets a copy of the approved prerequisite HVAC work checklist.

(3) DALT field checks for all systems are completed.

(4) HVAC system filters are clean for TAB field work.

i.  Advance notice:  Furnish to the Contracting Officer with advance written notice for the commencement of the DALT field work and for the commencement of the TAB field work.

j.  Insulation work:  For required DALT work , ensure that insulation is not installed on ducts to be DALT'd until DALT work on the subject ducts is complete.  Later, ensure that openings in duct and machinery insulation coverings for TAB test ports are marked, closed and sealed.

1.5.10.2   TAB Agency

Provide the services of a TAB team which complies with the requirements of the paragraph INDEPENDENT TAB AGENCY PERSONNEL QUALIFICATIONS.  The work to be performed by the TAB agency is limited to testing, adjusting, and balancing of HVAC air and water systems to satisfy the requirements of this specification section.

1.5.10.3   TAB Team Supervisor

a.  Overall management:  Supervise and manage the overall TAB team work effort, including preliminary and technical DALT and TAB procedures and TAB team field work.

b.  Pre-DALT/TAB meeting:  Attend meeting with Contractor.

c.  Design review report:  Review project specifications and accompanying drawings to verify that the air systems and water systems are designed in such a way that the TAB engineer can accomplish the work in compliance with the requirements of this section.  Verify the presence and location of permanently installed test ports and other devices needed, including gauge cocks, thermometer wells, flow control devices, circuit setters, balancing valves, and manual volume dampers.

d.  Support required:  Specify the technical support personnel required from the Contractor other than the TAB agency; such as factory representatives for temperature controls or for complex equipment.  Inform the Contractor in writing of the support personnel needed and when they are needed.  Furnish the notice as soon as the need is anticipated, either with the design review report, or the pre-field engineering report, the  during the DALT or TAB field work.

e.  Pre-field DALT preliminary notification:  Monitor the completion of the duct installation of each system and provide the necessary written notification to the Contracting Officer.

f.  Pre-field engineering report:  Utilizing the following HVAC-related documentation; contract drawings and specifications, approved submittal data for equipment, up-to-date revisions and change orders; prepare this report.

g.  Prerequisite HVAC work checklist:  Ensure the Contractor gets a copy of this checklist at the same time as the pre-field engineering report is submitted.

h.  Technical assistance for DALT work.

(1) Technical assistance:  Provide immediate technical assistance to TAB field team.

(2) DALT field visit:  Near the end of the DALT field work effort, visit the contract site to inspect the HVAC installation and the progress of the DALT field work.  Conduct a site visit to the extent necessary to verify correct procedures are being implemented and to confirm the accuracy of the Pre-final DALT Report data which has been reported.  Also, perform sufficient evaluation to allow the TAB supervisor to issue certification of the final report.  Conduct the site visit full-time for a minimum of one4 hour workday duration.

i.  Final DALT report:  Certify the DALT report.  This certification includes the following work: 

(1) Review:  Review the Pre-final DALT report data.  From these field reports, prepare the Certified Final DALT report.

(2) TAB Verification:  Verify adherence, by the TAB field team, to the procedures specified in this section.

j.  Technical Assistance for TAB Work:  Provide immediate technical assistance to the TAB field team for the TAB work.

(1) TAB field visit:  Near the end of the TAB field work effort, visit the contract site to inspect the HVAC installation and the progress of the TAB field work.  Conduct site visit full-time for a minimum of one4 hour workday duration.  Review the TAB final report data and certify the TAB final report.

k.  Certified TAB report:  Certify the TAB report.  This certification includes the following work:

(1) Review:  Review the TAB field data report.  From this field report, prepare the certified TAB report.

(2) Verification:  Verify adherence, by the TAB field team, to the TAB plan prescribed by the pre-field engineering report and verify adherence to the procedures specified in this section.

l.  Design/Construction deficiencies:  Within 3 working days after the TAB Agency has encountered any design or construction deficiencies, the TAB Supervisor must submit written notification directly to the Contracting Officer, with a separate copy to the Contractor, of all such deficiencies.  Provide in this submittal a complete explanation, including supporting documentation, detailing deficiencies.  Where deficiencies are encountered that are believed to adversely impact successful completion of TAB, the TAB Agency must issue notice and request direction in the notification submittal.

m.  TAB Field Check:  The TAB team supervisor must attend and supervise TAB field check.

1.5.10.4   TAB Team Field Leader

a.  Field manager:  Manage, in the field, the accomplishment of the work specified in Part 3, EXECUTION.

b.  Full time:  Be present at the contract site when DALT field work or TAB field work is being performed by the TAB team; ensure day-to-day TAB team work accomplishments are in compliance with this section.

c.  Prerequisite HVAC work:  Do not bring the TAB team to the contract site until a copy of the prerequisite HVAC Checklist, with all work items certified by the Contractor to be working as designed, reaches the office of the TAB Agency.

1.5.11   Test Reports

1.5.11.1   Data from DALT Field Work

Report the data for the Pre-final DALT Report and Certified Final DALT Report in compliance the following requirements:

a.  Report format:  Submit report data on Air Duct Leakage Test Summary Report Forms as shown on Page 6-2 of SMACNA 1972 CD.  In addition, submit in the report, a marked duct shop drawing which identifies each section of duct tested with assigned node numbers for each section.  Include node numbers in the completed report forms to identify each duct section.  The TAB supervisor must review and certify the report.

b.  The TAB supervisor must include a copy of all calculations prepared in determining the duct surface area of each duct test section.  In addition, provide the ductwork air leak testing (DALT) reports with a copy(s) of the calibration curve for each of the DALT test orifices used for testing.

c.  Instruments:  List the types of instruments actually used to measure the data.  Include in the listing each instrument's unique identification number, calibration date, and calibration expiration date.  Instruments must have been calibrated within one year of the date of use in the field.  Instrument calibration must be traceable to the measuring standards of the National Institute of Standards and Technology. 

d.  Certification:  Include the typed name of the TAB supervisor and the dated signature of the TAB supervisor.

1.5.11.2   Certified TAB Reports

Submit:  TAB Report in the following manner:

a.  Report format:  Submit the completed pre-field data forms approved in the pre-field TAB Engineering Report completed by TAB field team, reviewed and certified by the TAB supervisor.  Bind the report with a waterproof front and back cover.  Include a table of contents identifying by page number the location of each report.  Report forms and report data must be typewritten.  Handwritten report forms or report data are not acceptable.

b.  Temperatures:  On each TAB report form reporting TAB work accomplished on HVAC thermal energy transfer equipment, include the indoor and outdoor dry bulb temperature range and indoor and outdoor wet bulb temperature range within which the TAB data was recorded.  Include in the TAB report continuous time versus temperature recording data of wet and dry bulb temperatures for the rooms, or zones, as designated in the following list:

(1) Measure and compile data on a continuous basis for the period in which TAB work affecting those rooms is being done.

(2) Measure and record data only after the HVAC systems installations are complete, the systems fully balanced and the HVAC systems controls operating in fully automatic mode.

(3) Data may be compiled using direct digital controls trend logging where available.  Otherwise, temporarily install calibrated time versus temperature/humidity recorders for this purpose.  The HVAC systems and controls must be fully operational a minimum of 24 hours in advance of commencing data compilation.  Include the specified data in the TAB Report.

c.  System Diagrams:  Provide updated diagrams with final installed locations of all terminals and devices, any numbering changes, and actual test locations.  Use a key numbering system on the diagram which identifies each outlet contained in the outlet airflow report sheets.

d.  Static Pressure Profiles:  Report static pressure profiles for air duct systems including:  DOAS-1.  Report static pressure data for all supply, and outside air ducts for the systems listed.  Include the following in the static pressure report data, in addition to AABC/NEBB/TABB required data:

(1) Report supply fan inlet and discharge static pressures.

(2) Report static pressure drop across DX coils, electric resistance heating coils and heat reclaim devices installed in unit cabinetry or the system ductwork.

(3) Report static pressure drop across outside air, automatic control dampers, both proportional and two-position, installed in unit cabinetry.

(4) Report static pressure drop across air filters, acoustic silencers, moisture eliminators, air flow straighteners, air flow measuring stations or other pressure drop producing specialty items installed in unit cabinetry, or in the system ductwork.  Examples of these specialty items are smoke detector.

    Do not report static pressure drop across duct fittings provided for the sole purpose of conveying air, such as elbows, transitions, offsets, plenums, manual dampers, and branch takes-offs.

(5) Report static pressure readings of supply air, and outside air in duct at the point where these ducts connect to each air moving unit and also at the following locations:

Main Duct: Take readings at four locations along the full length of the main duct, 25 percent, 50 percent, 75 percent, and 100 percent of the total duct length.

e.  Duct Traverses:  Report duct traverses for main supply and outside air ducts.  This includes all ducts, including those which lack 7 1/2 duct diameters upstream and 2 1/2 duct diameters downstream of straight duct unobstructed by duct fittings/offsets/elbows.  The TAB Agency must evaluate and report findings on the duct traverses taken.  Evaluate the suitability of the duct traverse measurement based on satisfying the qualifications for a pilot traverse plane as defined by AMCA 203, "Field Measurements", Section 8, paragraph 8.3, "Location of Traverse Plane."

f.  Instruments:  List the types of instruments actually used to measure the tab data.  Include in the listing each instrument's unique identification number, calibration date, and calibration expiration date.

    Instrumentation, used for taking wet bulb temperature readings must provide accuracy of plus or minus 5 percent at the measured face velocities.  Submit instrument manufacturer's literature to document instrument accuracy performance is in compliance with that specified.

g.  Certification:  Include the typed name of the TAB supervisor and the dated signature of the TAB supervisor.

h.  Performance Curves: The TAB Supervisor must include, in the TAB Reports, factory pump curves and fan curves for pumps and fans TAB'd on the job.

i.  Calibration Curves:  The TAB Supervisor must include, in the TAB Reports, a factory calibration curve for installed flow control balancing valves, flow venturi's and flow orifices TAB'd on the job.

1.6   PROJECT/SITE CONDITIONS

1.6.1   TAB Services to Obtain Existing Conditions

Conduct TAB of the indicated existing systems and equipment and submit the specified TAB reports for approval.  Conduct this TAB work in accordance with the requirements of this section.

1.7   SEQUENCING AND SCHEDULING

1.7.1   DALT and TAB Submittal and Work Schedule
Comply with additional requirements specified in Appendix C: DALT AND TAB SUBMITTAL AND WORK SCHEDULE included at the end of this section.

Submit this schedule, and TAB Schematic Drawings, adapted for this particular contract, to the Contracting Officer (CO) for review and approval.  Include with the submittal the planned calendar dates for each submittal or work item.  Resubmit an updated version for CO approval every 90 calendar days.  Compliance with the following schedule is the Contractor's responsibility.

    Qualify TAB Personnel:  Within 45 calendar days after date of contract award, submit TAB agency and personnel qualifications.

    Pre-DALT/TAB Meeting:  Within 30 calendar days after the date of approval of the TAB agency and personnel, meet with the COTR.

    Design Review Report:  Within 60 calendar days after the date of the TAB agency personnel qualifications approval, submit design review report.

    Pre-Field DALT Preliminary Notification:  On completion of the duct installation for each system, notify the Contracting Officer in writing within 5 days after completion.

    Ductwork Selected for DALT:  Within 7 calendar days of Pre-Field DALT Preliminary Notification, the COTR will select which of the project ductwork must be DALT'd.

    DALT Field Work:  Within 48 hours of COTR's selection, complete DALT field work on selected.

    Submit Pre-final DALT Report:  Within one working day after completion of DALT field work, submit Pre-final DALT Report. Separate Pre-final DALT reports may be submitted to allow phased testing from system to system.

    DALT Work Field Check:  Upon approval of the Pre-final DALT Report, schedule the COTR's DALT field check work with the Contracting Officer.

    Submit Final DALT Report:  Within 15 calendar days after completion of successful DALT Work Field Check, submit TAB report.

    Pre-Field TAB Engineering Report:  Within 26 calendar days after approval of the TAB agency Personnel Qualifications, submit the Pre-Field TAB Engineering Report.

    Prerequisite HVAC Work Check Out List and Advanced Notice For TAB Field Work:  At a minimum of 115 calendar days prior to CCD, submit prerequisite HVAC work check out list certified as complete, and submit advance notice of commencement of TAB field work.

1.7.1.1   TAB Design Review Report
Submit typed report describing omissions and deficiencies in the HVAC system's design that would preclude the TAB team from accomplishing the duct leakage testing work and the TAB work requirements of this section.  Provide a complete explanation including supporting documentation detailing the design deficiency.  State that no deficiencies are evident if that is the case.

1.7.1.2   Pre-Field DALT Preliminary Notification
Notification:  On completion of the installation of each duct system indicated to be DALT'd, notify the Contracting Officer in writing within 7 calendar days after completion.

1.7.1.3   TAB Pre-Field Engineering Report
Submit report containing the following information:

a.  Step-by-step TAB procedure:

(1) Strategy:  Describe the method of approach to the TAB field work from start to finish.  Include in this description a complete methodology for accomplishing each seasonal TAB field work session.

(2) Air System Diagrams: Use the contract drawings and duct fabrication drawings if available to provide air system diagrams in the report showing the location of all terminal outlet supply, return, exhaust and transfer registers, grilles and diffusers. Use a key numbering system on the diagrams which identifies each outlet contained in the outlet airflow report sheets.  Show intended locations of all traverses and static pressure readings. 

(3) Procedural steps:  Delineate fully the intended procedural steps to be taken by the TAB field team to accomplish the required TAB work of each air distribution system and each water distribution system.  Include intended procedural steps for TAB work for subsystems and system components.

b.  Pre-field data:  Submit AABC or NEBB or SMACNA 1780 data report forms with the following pre-field information filled in:

(1) Design data obtained from system drawings, specifications, and approved submittals.

(2) Notations detailing additional data to be obtained from the contract site by the TAB field team.

(3) Designate the actual data to be measured in the TAB field work.

(4) Provide a list of the types of instruments, and the measuring range of each, which are anticipated to be used for measuring in the TAB field work.  By means of a keying scheme, specify on each TAB data report form submitted, which instruments will be used for measuring each item of TAB data.  If the selection of which instrument to use, is to be made in the field, specify from which instruments the choice will be made.  Place the instrument key number in the blank space where the measured data would be entered.

c.  Prerequisite HVAC work checkout list:  Provide a list of inspections and work items which are to be completed by the Contractor.  This list must be acted upon and completed by the Contractor and then submitted and approved by the Contracting Officer prior to the TAB team coming to the contract site. 

    At a minimum, a list of the applicable inspections and work items listed in the NEBB PROCEDURAL STANDARDS, Section III, "Preliminary TAB Procedures" under paragraphs titled, "Air Distribution System Inspection" and "Hydronic Distribution System Inspection" must be provided for each separate system to be TAB'd.

1.8   WARRANTY

Furnish workmanship and performance warranty for the DALT and TAB system work performed for a period not less than 1 year from the date of Government acceptance of the work; issued directly to the Government.  Include provisions that if within the warranty period the system shows evidence of major performance deterioration, or is significantly out of tolerance, resulting from defective TAB or DALT workmanship, the corrective repair or replacement of the defective materials and correction of the defective workmanship is the responsibility of the TAB firm.  Perform corrective action that becomes necessary because of defective materials and workmanship while system TAB and DALT is under warranty 7 days after notification, unless additional time is approved by the Contracting Officer.  Failure to perform repairs within the specified period of time constitutes grounds for having the corrective action and repairs performed by others and the cost billed to the TAB firm.  The Contractor must also provide a 1 year contractor installation warranty.

PART 2   PRODUCTS
Not Used

PART 3   EXECUTION
3.1   WORK DESCRIPTIONS OF PARTICIPANTS

Comply with requirements of this section as specified in Appendix A WORK DESCRIPTIONS OF PARTICIPANTS.

3.2   PRE-DALT/TAB MEETING

Meet with the Contracting Officer's technical representative (COTR) to develop a mutual understanding relative to the details of the DALT work and TAB work requirements.  Ensure that the TAB supervisor is present at this meeting.  Requirements to be discussed include required submittals, work schedule, and field quality control.

3.3   DALT PROCEDURES

3.3.1   Instruments, Consumables and Personnel  

Provide instruments, consumables and personnel required to accomplish the DALT field work.  Follow the same basic procedure specified below for TAB Field Work, including maintenance and calibration of instruments, accuracy of measurements, preliminary procedures, field work, workmanship and treatment of deficiencies.  Calibrate and maintain instruments in accordance with manufacturer's written procedures.

3.3.2   Advance Notice of Pre-Final DALT Field Work Advance Notice of Pre-Final DALT Field Work
On completion of the installation of each duct system indicated to be DALT'd, notify the Contracting Officer in writing prior to the COTR's duct selection field visit.

3.3.3   Ductwork To Be DALT'd

From each duct system indicated as subject to DALT, the COTR will randomly select sections of each completed duct system for testing by the Contractor's TAB Firm.  The sections selected will not exceed 20 percent of the total measured linear footage of duct systems indicated as subject to DALT.  Sections of duct systems subject to DALT will include 20 percent of main ducts, branch main ducts, branch ducts and plenums for supply, return, exhaust, and plenum ductwork.

It is acceptable for an entire duct system to be DALT'd instead of disassembling that system in order to DALT only the 20 percent portion specified above.

3.3.4   DALT Testing

Perform DALT on the HVAC duct sections of each system as selected by the COTR.  Use the duct class, seal class, leakage class and the leak test pressure data indicated on the drawings, to comply with the procedures specified in SMACNA 1972 CD.

In spite of specifications of SMACNA 1972 CD to the contrary, DALT ductwork of construction class of 3-inch water gauge static pressure and below if indicated to be DALT'd.  Complete DALT work on the COTR selected ductwork within 48 hours after the particular ductwork was selected for DALT.  Separately conduct DALT work for large duct systems to enable the DALT work to be completed in 48 hours.

3.3.5   Completed Pre-Final DALT Report
After completion of the DALT work, prepare a Pre-final DALT Report meeting the additional requirements specified in Appendix B  REPORTS - DALT and TAB.  Data required by those data report forms shall be furnished by the TAB team.  Prepare the report neatly and legibly; the Pre-final DALT report shall provide the basis for the Final DALT Report.

TAB supervisor shall review, approve and sign the Pre-Final DALT Report and submit this report within one day of completion of DALT field work.  Verbally notify the COTR that the field check of the Pre-Final DALT Report data can commence. After completion of the DALT work, prepare a Pre-final DALT Report using the reporting forms specified.  TAB team to furnish data required by those data report forms.  Prepare the report neatly and legibly; the Pre-final DALT report is the basis for the Final DALT Report.  TAB supervisor must review and certify the Pre-final DALT Report and submit this report within one day of completion of DALT field work.  Verbally notify the COTR that the field check of the Pre-final DALT Report data can commence.
3.3.6   Quality Assurance - COTR DALT Field Acceptance Testing

In the presence of the COTR and TAB team field leader, verify for accuracy Pre-final DALT Report data selected by the COTR.  For each duct system, this acceptance testing shall be conducted on  a maximum of 50 percent of the duct sections DALT'd.

Further, if any data on the Pre-final DALT report form for a given duct section is out-of-tolerance, then field acceptance testing shall be conducted on data for one additional duct section, preferably in the same duct system, in the presence of the COTR.

3.3.7   Additional COTR Field Acceptance Testing

If any of the duct sections checked for a given system are determined to have a leakage rate measured that exceeds the leakage rate allowed by SMACNA Leak Test Manual for an indicated duct construction class and sealant class, terminate data checking for that section.  The associated Pre-final DALT Report data for the given duct system will be disapproved.  Make the necessary corrections and prepare a revised Pre-final DALT Report.  Reschedule a field check of the revised report data with the COTR.

3.3.8   Certified Final DALT Report
On successful completion of all field checks of the Pre-final DALT Report data for all systems, the TAB Supervisor is to assemble, review, certify and submit the Final DALT Report to the Contracting Officer for approval.On successful completion of all field checks of the Pre-Final DALT Report data for all systems, the TAB Supervisor shall assemble, review, approve, sign and submit the Final DALT Report in compliance with Appendix B  REPORTS - DALT and TAB to the Contracting Officer for approval.
3.3.9   Prerequisite for TAB Field Work

Do not commence TAB field work prior to the completion and approval, for all systems, of the Final DALT Report.

3.4   TAB PROCEDURES

3.4.1   TAB Field Work

Test, adjust, and balance the HVAC systems  until measured flow rates (air and water flow) are within plus or minus 5 percent of the design flow rates as specified or indicated on the contract documents.

That is, comply with the the requirements of AABC MN-1  or SMACNA 1780 (TABB) and SMACNA 1858 (TABB),except as supplemented and modified by this section.

Provide instruments and consumables required to accomplish the TAB work.  Calibrate and maintain instruments in accordance with manufacturer's written procedures.

Test, adjust, and balance the HVAC systems  until measured flow rates (air flow) are within plus or minus 5 percent of the design flow rates as specified or indicated on the contract documents. Conduct TAB work, including measurement accuracy, and sound measurement work in conformance with the AABC MN-1 and AABC MN-4, or NEBB TABES and NEBB MASV, or SMACNA 1780 (used by TABB) and  SMACNA 1858 sound measurement procedures, except as supplemented and modified by this section.

3.4.2   Preliminary Procedures

Use the approved pre-field engineering report as instructions and procedures for accomplishing TAB field work.  TAB engineer is to locate, in the field, test ports required for testing.  It is the responsibility of the sheet metal contractor to provide and install test ports as required by the TAB engineer.

3.4.3   TAB Air Distribution Systems

3.4.3.1   Units With Coils

Report heating and cooling performance capacity tests for DX coils for the purpose of verifying that the coils meet the indicated design capacity.  Submit the following data and calculations with the coil test reports:

a.  For air handlers with capacities greater than 7.5 tons (90,000 Btu) cooling, such as factory manufactured units, central built-up units and rooftop units, conduct capacity tests in accordance with AABC MN-4, procedure 3.5, "Coil Capacity Testing."

    Do not determine entering and leaving wet and dry bulb temperatures by single point measurement, but by the average of multiple readings in compliance with paragraph 3.5-5, "Procedures", (in subparagraph d.) of AABC MN-4, Procedure 3.5, "Coil Capacity Testing."

    Submit part-load coil performance data from the coil manufacturer converting test conditions to design conditions; use the data  for the purpose of verifying that the coils meet the indicated design capacity in compliance with AABC MN-4, Procedure 3.5, "Coil Capacity Testing," paragraph 3.5.7, "Actual Capacity Vs. Design Capacity" (in subparagraph c.).

b.  For units with capacities of 7.5 tons (90,000 Btu) or less, such as fan coil units:

    Determine the apparent coil capacity by calculations using single point measurement of entering and leaving wet and dry bulb temperatures; submit the calculations with the coil reports.

3.4.3.2   Makeup Air Unit (DOAS Unit)

Makeup air unit systems including fans, coils, ducts, plenums, for supply air, and outside air.

3.4.3.3   Supply and Exhaust Fans

Supply and exhaust fan systems including fans, ducts, plenums, grilles, and hoods for exhaust air.

3.4.4   TAB Work

3.4.4.1   Performance Tests

In addition to the TAB proportionate balancing work on the air distribution systems, accomplish TAB work on the HVAC systems which directly transfer thermal energy.  TAB the operational performance of the heating systems and cooling systems.

3.4.4.2   Ambient Temperatures

On each tab report form used for recording data, record the outdoor and indoor ambient dry bulb temperature range and the outdoor and indoor ambient wet bulb temperature range within which the report form's data was recorded.  Record these temperatures at beginning and at the end of data taking.

3.4.4.3   Refrigeration Units

For refrigeration compressors/condensers/condensing units,report data as required by NEBB Form TAB 15-83, NEBB PROCEDURAL STANDARDS, including refrigeration operational data.

3.4.5   Workmanship
Conduct TAB work on the HVAC systems until measured flow rates are within plus or minus 5 percent of the design flow rates as specified or indicated on the contract documents.  This TAB work includes adjustment of balancing valves, balancing dampers, and sheaves.  Further, this TAB work includes changing out fan sheaves and pump impellers if required to obtain air and water flow rates specified or indicated.  If, with these adjustments and equipment changes, the specified or indicated design flow rates cannot be attained, contact the Contracting Officer for direction.

3.4.6   Deficiencies

Strive to meet the intent of this section to maximize the performance of the equipment as designed and installed.  However, if deficiencies in equipment design or installation prevent TAB work from being accomplished within the range of design values specified in the paragraph WORKMANSHIP, provide written notice as soon as possible to the Contractor and the Contracting Officer describing the deficiency and recommended correction.

Responsibility for correction of installation deficiencies is the Contractor's.  If a deficiency is in equipment design, call the TAB team supervisor for technical assistance.  Responsibility for reporting design deficiencies to Contractor is the TAB team supervisor's.

3.4.7   TAB Reports

Additional requirements for TAB Reports are specified in  Appendix B  REPORTS - DALT and TAB

After completion of the TAB field work, prepare the TAB field data for TAB supervisor's review and certification, using the reporting forms approved in the pre-field engineering report.  Data required by those approved data report forms is to be furnished by the TAB team.  Except as approved otherwise in writing by the Contracting Officer, the TAB work and thereby the TAB report is considered incomplete until the TAB work is accomplished to within the accuracy range specified in the paragraph WORKMANSHIP.

3.4.8   Quality Assurance - COTR TAB Field Acceptance Testing

3.4.8.1   TAB Field Acceptance Testing

During the field acceptance testing, verify, in the presence of the COTR, random selections of data (water, air quantities, air motion) recorded in the TAB Report.   Points and areas for field acceptance testing are to be selected by the COTR.  Measurement and test procedures are the same as approved for TAB work for the TAB Report.

Field acceptance testing includes verification of TAB Report data recorded for the following equipment groups:

    Group 1:  DOAS unit.

    Group 3:  25 percent of the supply diffusers, registers, grilles associated with constant volume air handling units.

    Group 4:  25 percent of the return grilles, return registers, exhaust grilles and exhaust registers.

    Group 5:  25 percent of the supply fans and exhaust fans.

Further, if any data on the TAB Report for Groups 2 through 5 is found not to fall within the range of plus 5 to minus 5 percent of the TAB Report data, additional group data verification is required in the presence of the COTR.  Verify TAB Report data for one additional piece of equipment in that group.  Continue this additional group data verification until out-of-tolerance data ceases to be found.

3.4.8.2   Additional COTR TAB Field Acceptance Testing

If any of the acceptance testing measurements for a given equipment group is found not to fall within the range of plus 5 to minus 5 percent of the TAB Report data, terminate data verification for all affected data for that group.  The affected data for the given group will be disapproved.  Make the necessary corrections and prepare a revised TAB Report.  Reschedule acceptance testing of the revised report data with the COTR.

Further, if any data on the TAB Report for a given field acceptance test group is out-of-tolerance, then field test data for one additional field test group as specified herein.  Continue this increase field test work until out-of-tolerance data ceases to to be found.  This additional field testing is up and above the original 25 percent of the of reported data entries to be field tested.

If there are no more similar field test groups from which to choose, additional field testing from another, but different, type of field testing group must be tested.

3.4.8.3   Prerequisite for Approval

Compliance with the field acceptance testing requirements of this section is a prerequisite for the final Contracting Officer approval of the TAB Report submitted.

3.5   MARKING OF SETTINGS

Upon the final TAB work approval, permanently mark the settings of HVAC adjustment devices including valves, gauges, splitters, and dampers so that adjustment can be restored if disturbed at any time.  Provide permanent markings clearly indicating the settings on the adjustment devices which result in the data reported on the submitted TAB report.

3.6   MARKING OF TEST PORTS

The TAB team is to permanently and legibly mark and identify the location points of the duct test ports.  If the ducts have exterior insulation, make these markings on the exterior side of the duct insulation.  Show the location of test ports on the as-built mechanical drawings with dimensions given where the test port is covered by exterior insulation.

3.7   APPENDICES

Appendix A  WORK DESCRIPTIONS OF PARTICIPANTS

Appendix B  REPORTS - DALT and TAB

Appendix C  DALT AND TAB SUBMITTAL AND WORK SCHEDULE

Appendix D  REQUIREMENTS FOR DUCT AIR LEAK TESTING

Appendix A

WORK DESCRIPTIONS OF PARTICIPANTS

The Contractor is responsible for ensuring compliance with all requirements of this specification section.  However, the following delineation of specific work items is provided to facilitate and co-ordinate execution of the various work efforts by personnel from separate organizations.

1.  Contractor

    a.  HVAC documentation:  Provide pertinent contract documentation to the TAB Firm, to include the following: the contract drawings and specifications; copies of the approved submittal data for all HVAC equipment, air distribution devices, and air/water measuring/balancing devices; the construction work schedule; and other applicable documents requested by the TAB Firm.  Provide the TAB Firm copies of contract revisions and modifications as they occur.

b.  Schedules: Ensure the requirements specified under the paragraph "DALT and TAB Schedule" are met.

c.  Pre-DALT and TAB meeting:  Arrange and conduct the Pre-DALT and TAB meeting.  Ensure that a representative is present for the sheet metal contractor, the mechanical contractor, the electrical contractor, and the automatic temperature controls contractor.

d.  Coordinate Support:  Provide and coordinate support personnel required by the TAB Firm in order to accomplish the DALT and TAB field work.  Support personnel may include factory representatives, HVAC controls installers, HVAC equipment mechanics, sheet metal workers, pipe fitters, and insulators.  Ensure support personnel are present at the work site at the times required.

e.  Correct Deficiencies:  Ensure the notifications of Construction Deficiencies are provided as specified herein.  Refer to the paragraph CONSTRUCTION DEFICIENCIES.  Correct each deficiency as soon as practical with the Contracting Officer, and submit revised schedules and other required documentation.

f.  Pre-TAB Work Checklists:  Complete check out and debugging of HVAC equipment, ducts, and controls prior to the TAB engineer arriving at the project site to begin the TAB work.  Debugging includes searching for and eliminating malfunctioning elements in the HVAC system installations, and verifying all adjustable devices are functioning as designed.  Include as pre-TAB work checklist items, the deficiencies pointed out by the TAB team supervisor in the design review report.

    Prior to the TAB field team's arrival, ensure completion of the applicable inspections and work items listed in the TAB team supervisor's DALT and TAB Work Procedures Summary.  Do not allow the TAB team to commence TAB field work until all of the following are completed.

g.  Give Notice of Testing:  Submit advance notice of proportional balancing TAB field work accompanied by completed prerequisite HVAC Work List

h.  Insulation work:  Ensure that no insulation is shall not be installed on ducts to be DALT'd until DALT work on the subject ducts is complete.

    Ensure the duct and piping systems are properly insulated and vapor sealed upon the successful completion and acceptance of the DALT and TAB work.

2.  TAB Team Supervisor

a.  Overall management:  Supervise and manage the overall TAB team work effort, including preliminary and technical DALT and TAB procedures and TAB team field work.

b.  Schedule:  Ensure the requirements specified under the paragraph "DALT and TAB Schedule" are met.

c.  Submittals:  Provide the submittals specified herein.

d.  Pre-DALT/TAB meeting:  Attend meeting with Contractor.  Ensure TAB personnel that will be involved in the TAB work under this contract attend the meeting.

e.  Design Review Report:  Submit typed report describing omissions and deficiencies in the HVAC system's design that would preclude the TAB team from accomplishing the duct leakage testing work and the TAB work requirements of this section.  Provide a complete explanation including supporting documentation detailing the design deficiency.  State that no deficiencies are evident if that is the case.

f.  Support required:  Specify the technical support personnel required from the Contractor other than the TAB agency; such as factory representatives for temperature controls or for complex equipment.  Inform the Contractor in writing of the support personnel needed and when they are needed.  Furnish the notice as soon as the need is anticipated, either with the design review report, or the DALT and TAB Procedures Summary, the during the DALT or TAB field work.

    Ensure the Contractor is properly notified and aware of all support personnel needed to perform the TAB work.  Maintain communication with the Contractor regarding support personnel throughout the duration of the TAB field work, including the TAB field acceptance testing checking.

    Ensure all inspections and verifications for the Pre-Final DALT and Pre-TAB Checklists are completely and successfully conducted before DALT and TAB field work is performed.

g.  Advance Notice:  Monitor the completion of the duct system installations and provide the Advance Notice for Pre-Final DALT field work as specified herein.

h.  Technical Assistance:  Provide technical assistance to the DALT and TAB field work.

i.  Deficiencies Notification:  Ensure the notifications of Construction Deficiencies are provided as specified herein.  Comply with requirements of the paragraph CONSTRUCTION DEFICIENCIES.  Resolve each deficiency as soon as practical and submit revised schedules and other required documentation.

j.  Procedures:  Develop the required TAB procedures for systems or system components not covered in the TAB Standard.

3.  TAB Team Field Leader

a.  Field manager:  Manage, in the field, the accomplishment of the work specified in Part 3, EXECUTION.

b.  Full time:  Be present at the contract site when DALT field work or TAB field work is being performed by the TAB team; ensure day-to-day TAB team work accomplishments are in compliance with this section.

c.  Prerequisite HVAC work:  Do not bring the TAB team to the contract site until a copy of the prerequisite HVAC work list, with all work items certified by the Contractor to be working as designed, reaches the office of the TAB Agency.

Appendix B

REPORTS - DALT and TAB

All submitted documentation must be typed, neat, and organized.  All reports must have a waterproof front and back cover, a title page, a certification page, sequentially numbered pages throughout, and a table of contents.  Tables, lists, and diagrams must be titled. Generate and submit for approval the following documentation:

1.   DALT and TAB Work Execution Schedule

Submit a detailed schedule indicating the anticipated calendar date for each submittal and each portion of work required under this section.  For each work entry, indicate the support personnel (such as controls provider, HVAC mechanic, etc.) that are needed to accomplish the work.  Arrange schedule entries chronologically.

2.   DALT and TAB Procedures Summary
Submit a detailed narrative describing all aspects of the DALT and TAB field work to be performed.  Clearly distinguish between DALT information and TAB information.  Include the following:

a.  A list of the intended procedural steps for the DALT and TAB field work from start to finish.  Indicate how each type of data measurement will be obtained.  Include what Contractor support personnel are required for each step, and the tasks they need to perform.

b.  A list of the project's submittals that are needed by the TAB Firm in order to meet this Contract's requirements.

c.  The schematic drawings to be used in the required reports, which may include building floor plans, mechanical room plans, duct system plans, and equipment elevations.  Indicate intended TAB measurement locations, including where test ports need to be provided by the Contractor.

d.  The data presentation forms to be used in the report, with the preliminary information and initial design values filled in.

e.  A list of DALT and TAB instruments to be used, edited for this project, to include the instrument name and description, manufacturer, model number, scale range, published accuracy, most recent calibration date, and what the instrument will be used for on this project.

f.  A thorough checklist of the work items and inspections that need to be accomplished before DALT field work can be performed.  The Contractor must complete, submit, and receive approval of the Completed Pre-Final DALT Work Checklist before DALT field work can be accomplished.

g.  A thorough checklist of the work items and inspections that need to be accomplished before the TAB field work can be performed.  The Contractor must complete, submit, and receive approval of the Completed Pre-TAB Work Checklist before the TAB field work can be accomplished.

h.  The checklists specified above shall be individually developed and tailored specifically for the work under this contract.  Refer to NEBB PROCEDURAL STANDARDS, Section III, "Preliminary TAB Procedures" under the paragraphs titled, "Air Distribution System Inspection" and "Hydronic Distribution System Inspection" for examples of items to include in the checklists.

3.  Design Review Report

Submit report containing the following information:

a.  Review the contract specifications and drawings to verify that the TAB work can be successfully accomplished in compliance with the requirements of this section.  Verify the presence and location of permanently installed test ports and other devices needed, including gauge cocks, thermometer wells, flow control devices, circuit setters, balancing valves, and manual volume dampers.

b.  Submit a typed report describing omissions and deficiencies in the HVAC system's design that would preclude the TAB team from accomplishing the DALT work and the TAB work requirements of this section.  Provide a complete explanation including supporting documentation detailing the design deficiency.  If no deficiencies are evident, state so in the report.

4.  Completed Pre-Final DALT Work Checklist
Report the data for the Pre-Final DALT Report meeting the following requirements:

a.  Submit a copy of the approved DALT and TAB Procedures Summary:  Provide notations describing how actual field procedures differed from the procedures listed.

b.  Report format:  Submit a comprehensive report for the DALT field work data using data presentation forms equivalent to the "Air Duct Leakage Test Summary Report Forms" located in the SMACNA 1972 CD.   In addition, submit in the report, a marked duct shop drawing which identifies each section of duct tested with assigned node numbers for each section.  Node numbers shall be included in the completed report forms to identify each duct section.  

c.  Calculations:  Include a copy of all calculations prepared in determining the duct surface area of each duct test section.  Include in the DALT reports copy(s) of the calibration curve for each of the DALT test orifices used for testing.

d.  Instruments:  List the types of instruments actually used to measure the data.  Include in the listing each instrument's unique identification number, calibration date, and calibration expiration date.  Instruments are to be calibrated within one year of the date of use in the field; instrument calibration is to be traceable to the measuring standards of the National Institute of Standards and Technology.

e.  TAB Supervisor Approval:  Include on the submitted report the typed name of the TAB supervisor and the dated signature of the TAB supervisor.

5.   Final DALT Report

On successful completion of all COTR field checks of the Pre-final DALT Report data for all systems, the TABS Supervisor shall assemble, review, sign and submit the Final DALT Report to the Contracting Officer for approval.

6.  TAB Reports:  Submit TAB Report for Proportional Balancing in the following manner:

a.  Procedure Summary:  Submit a copy of the approved DALT and TAB Procedures Summary.  When applicable, provide notations describing how actual field procedures differed from the procedures listed.

b.  Report format:  Submit the completed data forms approved in the pre-field TAB Engineering Report completed by TAB field team, reviewed, approved and signed by the TAB supervisor.  Bind the report with a waterproof front and back cover.  Include a table of contents identifying by page number the location of each report.  Report forms and report data shall be typewritten.  Handwritten report forms or report data are not acceptable.

c.  Temperatures:  On each TAB report form reporting TAB work accomplished on HVAC thermal energy transfer equipment, include the indoor and outdoor dry bulb temperature range and indoor and outdoor wet bulb temperature range within which the TAB data was recorded.  Include in the TAB report continuous time versus temperature recording data of wet and dry bulb temperatures for the rooms, or zones, as designated in the following list:

    West Attic space, South Attic Space, Galley, Training, Comms Cntr, one second floor Berthing Room and one first floor Berthing room.

(1) Data shall be measured and compiled on a continuous basis for the period in which TAB work affecting those rooms is being done.

(2) Data shall be measured/recorded only after the HVAC systems installations are complete, the systems fully balanced and the HVAC systems controls operating in fully automatic mode.  Provide a detailed explanation wherever a final measurement did not achieve the required value.

(3) Data may be compiled using direct digital controls trend logging where available.  Otherwise, the Contractor shall temporarily install calibrated time versus temperature/humidity recorders for this purpose.  The HVAC systems and controls shall have been fully operational a minimum of 24 hours in advance of commencing data compilation.  The specified data shall be included in the TAB Report.

d.  Air System Diagrams:  Provided updated diagrams with final installed locations of all terminals and devices, any numbering changes, and actual test locations. 

e.  Air Static Pressure Profiles:  Report static pressure profiles for air duct systems including:  DOAS-1.  Report static pressure data for all supply and outside air ducts for the systems listed.  The static pressure report data shall include, in addition to AABC or NEBB or TABB required data, the following:

(1) Report supply fan and exhaust fan inlet and discharge static pressures.

(2) Report static pressure drop across DX coils, electric resistance heating coils and heat reclaim devices installed in unit cabinetry or the system ductwork.

(3) Report static pressure drop across outside air supply air automatic control dampers, both proportional and two-position, installed in unit cabinetry.

(4) Report static pressure drop across air filters, acoustic silencers, moisture eliminators, air flow straighteners, air flow measuring stations or other pressure drop producing specialty items installed in unit cabinetry, or in the system ductwork.  Examples of these specialty items are smoke detectors.

    Do not report static pressure drop across duct fittings provided for the sole purpose of conveying air, such as elbows, transitions, offsets, plenums, manual dampers, and branch takes-offs.

(5) Report static pressure drop across outside air and relief/exhaust air louvers.

(6) Report static pressure readings of supply air, return air, exhaust/relief air, and outside air in duct at the point where these ducts connect to each air moving unit.

f.  Duct Transverses:  Report duct traverses for main supply, and outside air ducts.  This shall include all ducts, including those which lack 7 1/2 duct diameters upstream and 2 1/2 duct diameters downstream of straight duct unobstructed by duct fittings/offsets/elbows.  The TAB Agency shall evaluate and report findings on the duct traverses taken.  Evaluate the suitability of the duct traverse measurement based on satisfying the qualifications for a pitot traverse plane as defined by AMCA 203, "Field Measurements", Section 8, paragraph 8.3, "Location of Traverse Plane".

g.  Instruments:  List the types of instruments actually used to measure the tab data.  Include in the listing each instrument's unique identification number, calibration date, and calibration expiration date.

    Instrumentation, used for taking wet bulb temperature readings shall provide accuracy of plus or minus 5 percent at the measured face velocities.  Submit instrument manufacturer's literature to document instrument accuracy performance is in compliance with that specified.

h.  Performance Curves: The TAB Supervisor shall include, in the TAB Reports, factory pump curves and fan curves for pumps and fans TAB'd on the job.

i.  Calibration Curves:  The TAB Supervisor shall include, in the TAB Reports, a factory calibration curve for installed flow control balancing valves, flow venturis and flow orifices TAB'd on the job.

j.  Data From TAB Field Work:  After completion of the TAB field work, prepare the TAB field data for TAB supervisor's review and approval signature, using the reporting forms approved in the pre-field engineering report.  Data required by those approved data report forms shall be furnished by the TAB team.  Except as approved otherwise in writing by the Contracting Officer, the TAB work and thereby the TAB report shall be considered incomplete until the TAB work is accomplished to within the accuracy range specified in the paragraph WORKMANSHIP.

Appendix C

DALT AND TAB SUBMITTAL AND WORK SCHEDULE

Perform the following items of work in the order listed adhering to the dates schedule specified below.  Include the major items listed in this schedule in the project network analysis schedule required by Section 01 32 17.00 20 COST-LOADED NETWORK ANALYSIS SCHEDULES (NAS).

    Submit TAB Agency and TAB Personnel Qualifications:  Within 42 calendar days after date of contract award.

    Submit the DALT and TAB Work Execution Schedule:  within 14 days after receipt of the TAB agency and TAB personnel qualifications approval.  Revise and re-submit this schedule 28 days prior to commencement of DALT work and 28 days prior to the commencement of TAB work.

    Submit the DALT and TAB Work Procedures Summary:  within 14 days after receipt of the initial approved DALT and TAB Work Execution Schedule.

    Meet with the COTR at the Pre-DALT/TAB Meeting:  Within 28 calendar days after receipt of the approved initial DALT/TAB Execution Schedule.

    Submit Design Review Report:  Within 56 calendar days after the receipt of the approved initial DALT and TAB Work Execution Schedule.

    Conduct measurements and submit the Record of Existing Facility Conditions:  within 28 days after receipt of approved DALT and TAB Work Procedures Summary.

    Advance Notice of Pre-Final DALT Field Work:  After the completed installation of the HVAC duct system to be DALT'd, submit to the Contracting Officer an Advance Notice of Pre-Final DALT Field Work accompanied by the completed Pre-Final DALT Work Checklist for the subject duct system.

    Ductwork Selected for DALT:  Within 14 calendar days after receiving an acceptable completed Pre-Final DALT Work Checklist, the Contracting Officer's technical representative (COTR) will select the project ductwork sections to be DALT'd.

    DALT Field Work:  Within 48 hours of COTR's selection, complete DALT field work on selected project ductwork.

    Submit Pre-Final DALT Report:  Within two working days after completion of DALT field work, submit Pre-final DALT Report. Separate Pre-final DALT reports may be submitted to allow phased testing from system to system.

    Quality Assurance - COTR DALT Field Checks:  Upon approval of the Pre-final DALT Report, the COTR's DALT field check work shall be scheduled with the Contracting Officer.

    Submit Final DALT Report:  Within 14 calendar days after completion of successful DALT Work Field Check, submit TAB report.

    Advance Notice of TAB Field Work:  At a minimum of 14 calendar days prior to TAB Field Work, submit advance notice of TAB field work accompanied by completed Pre-TAB Work Checklist.

    TAB Field Work:  At a minimum of 84 calendar days prior to CCD, accomplish TAB field work.

    Submit TAB Report:  Within 14 calendar days after completion of TAB field work, submit initial TAB report.

    Quality Assurance - COTR TAB Field Check:  30 calendar days after initial TAB report is approved by the Contracting Officer, conduct field check.

    Complete TAB Work:  Prior to CCD, complete all TAB work and submit final.

    Receive the approved TAB report: Within 21 calendar days, receive the report from Contracting Officer approved TAB report.

	Appendix D

	REQUIREMENTS FOR DUCT AIR LEAK TESTING

	 
	 
	SYSTEMS

	 
	 
	DOAS-1
	 
	 
	 

	Duct System Static Pressure, in inches W.C.
	for Supply
	2
	 
	 
	 

	 
	for Outside Air
	1
	 
	 
	 

	System Oval/Round Duct and Rectangular Duct SMACNA Seal Class
	for Supply
	A
	 
	 
	 

	
	for Outside Air
	A
	 
	 
	 

	System Oval/Round, Rectangular  Duct SMACNA Leak Class
	for Supply
	3
	 
	 
	 

	
	for Outside Air
	2
	 
	 
	 


-- End of Section --

SECTION 23 07 00

THERMAL INSULATION FOR MECHANICAL SYSTEMS

PART 1   GENERAL
1.1   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.  At the discretion of the Government, the manufacturer of any material supplied will be required to furnish test reports pertaining to any of the tests necessary to assure compliance with the standard or standards referenced in this specification.

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

ASHRAE 90.1 - SI
(2013) Energy Standard for Buildings Except Low-Rise Residential Buildings

ASTM INTERNATIONAL (ASTM)

ASTM A167
(2011) Standard Specification for Stainless and Heat-Resisting Chromium-Nickel Steel Plate, Sheet, and Strip

ASTM A240/A240M
(2018) Standard Specification for Chromium and Chromium-Nickel Stainless Steel Plate, Sheet, and Strip for Pressure Vessels and for General Applications

ASTM A580/A580M
(2018) Standard Specification for Stainless Steel Wire

ASTM B209
(2014) Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate

ASTM C195
(2007; R 2013) Standard Specification for Mineral Fiber Thermal Insulating Cement

ASTM C450
(2008) Standard Practice for Fabrication of Thermal Insulating Fitting Covers for NPS Piping, and Vessel Lagging

ASTM C534/C534M
(2016) Standard Specification for Preformed Flexible Elastomeric Cellular Thermal Insulation in Sheet and Tubular Form

ASTM C795
(2008; R 2018) Standard Specification for Thermal Insulation for Use in Contact with Austenitic Stainless Steel

ASTM C920
(2018) Standard Specification for Elastomeric Joint Sealants

ASTM D5590
(2000; R 2010; E 2012) Standard Test Method for Determining the Resistance of Paint Films and Related Coatings to Fungal Defacement by Accelerated Four-Week Agar Plate Assay

ASTM E84
(2018a) Standard Test Method for Surface Burning Characteristics of Building Materials

ASTM E96/E96M
(2016) Standard Test Methods for Water Vapor Transmission of Materials

ASTM E2231
(2018) Standard Practice for Specimen Preparation and Mounting of Pipe and Duct Insulation Materials to Assess Surface Burning Characteristics

CALIFORNIA DEPARTMENT OF PUBLIC HEALTH (CDPH)

CDPH SECTION 01350
(2010; Version 1.1) Standard Method for the Testing and Evaluation of Volatile Organic Chemical Emissions from Indoor Sources using Environmental Chambers

FM GLOBAL (FM)

FM APP GUIDE
(updated on-line) Approval Guide http://www.approvalguide.com/

GREEN SEAL (GS)

GS-36
(2013) Adhesives for Commercial Use

MIDWEST INSULATION CONTRACTORS ASSOCIATION (MICA)

MICA Insulation Stds
(8th Ed) National Commercial & Industrial Insulation Standards

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 90A
(2018) Standard for the Installation of Air Conditioning and Ventilating Systems

NFPA 90B
(2018) Standard for the Installation of Warm Air Heating and Air Conditioning Systems

SCIENTIFIC CERTIFICATION SYSTEMS (SCS)

SCS
SCS Global Services (SCS) Indoor Advantage

SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT (SCAQMD)

SCAQMD Rule 1168
(2017) Adhesive and Sealant Applications

U.S. DEPARTMENT OF DEFENSE (DOD)

MIL-A-3316
(1987; Rev C; Am 2 1990) Adhesives, Fire-Resistant, Thermal Insulation

MIL-A-24179
(1969; Rev A; Am 2 1980; Notice 1 1987) Adhesive, Flexible Unicellular-Plastic Thermal Insulation

UNDERWRITERS LABORATORIES (UL)

UL 94
(2013; Reprint Sep 2017) UL Standard for Safety Tests for Flammability of Plastic Materials for Parts in Devices and Appliances

UL 723
(2018) UL Standard for Safety Test for Surface Burning Characteristics of Building Materials

UL 2818
(2013) GREENGUARD Certification Program For Chemical Emissions For Building Materials, Finishes And Furnishings

1.2   SYSTEM DESCRIPTION

1.2.1   General

Provide field-applied insulation and accessories on mechanical systems as specified herein; factory-applied insulation is specified under the piping, duct or equipment to be insulated.  

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; submittals not having a "G" designation are for Contractor Quality Control approval.  Submittals with an "S" are for inclusion in the Sustainability eNotebook, in conformance to Section 01 33 29 SUSTAINABILITY REPORTING.  Submit the following in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

Submit the three SD types, SD-02 Shop Drawings, SD-03 Product Data, and SD-08 Manufacturer's Instructions at the same time for each system.

SD-02 Shop Drawings
MICA Plates; G
Duct Insulation Systems and Associated Accessories

SD-03 Product Data
Duct Insulation Systems; G
SD-04 Samples
Thermal Insulation; G
Display Samples; G
SD-07 Certificates
Indoor air quality for adhesives; S
SD-08 Manufacturer's Instructions
Duct Insulation Systems; G
1.4   CERTIFICATIONS

1.4.1   Adhesives and Sealants

Provide products certified to meet indoor air quality requirements by UL 2818 (Greenguard) Gold, SCS Global Services Indoor Advantage Gold or provide certification or validation by other third-party programs that products meet the requirements of this Section. Provide current product certification documentation from certification body. When product does not have certification, provide validation that product meets the indoor air quality product requirements cited herein.

1.5   QUALITY ASSURANCE

1.5.1   Installer Qualification

Qualified installers shall have successfully completed three or more similar type jobs within the last 5 years.

1.6   DELIVERY, STORAGE, AND HANDLING

Materials shall be delivered in the manufacturer's unopened containers.  Materials delivered and placed in storage shall be provided with protection from weather, humidity, dirt, dust and other contaminants.  The Contracting Officer may reject insulation material and supplies that become dirty, dusty, wet, or contaminated by some other means.  Packages or standard containers of insulation, jacket material, cements, adhesives, and coatings delivered for use, and samples required for approval shall have manufacturer's stamp or label attached giving the name of the manufacturer and brand, and a description of the material, date codes, and approximate shelf life (if applicable).  Insulation packages and containers shall be asbestos free.

PART 2   PRODUCTS
2.1   STANDARD PRODUCTS

Provide materials which are the standard products of manufacturers regularly engaged in the manufacture of such products and that essentially duplicate items that have been in satisfactory use for at least 2 years prior to bid opening.  Submit a complete list of materials, including manufacturer's descriptive technical literature, performance data, catalog cuts, and installation instructions.  The product number, k-value, thickness and furnished accessories including adhesives, sealants and jackets for each mechanical system requiring insulation shall be included.  The product data must be copyrighted, have an identifying or publication number, and shall have been published prior to the issuance date of this solicitation.  Materials furnished under this section shall be submitted together in a booklet and in conjunction with the MICA plates booklet (SD-02).  Annotate the product data to indicate which MICA plate is applicable.

2.1.1   Insulation System

Provide insulation systems in accordance with the approved MICA National Insulation Standards plates as supplemented by this specification.  Provide field-applied insulation for heating, ventilating, and cooling (HVAC) air distribution systems that are located within, on, under, and adjacent to buildings.  Provide CFC and HCFC free insulation.

2.1.2   Surface Burning Characteristics

Unless otherwise specified, insulation must have a maximum flame spread

index of 25 and a maximum smoke developed index of 50 when tested in

accordance with ASTM E84.  Flame spread, and smoke developed indexes,

shall be determined by ASTM E84 or UL 723.  Test insulation in

the same density and installed thickness as the material to be used in the

actual construction.  Prepare and mount test specimens according to ASTM E2231.

2.2   MATERIALS

Provide insulation that meets or exceed the requirements of ASHRAE 90.1 - SI.  Insulation exterior shall be cleanable, grease resistant, non-flaking and non-peeling.  Materials shall be compatible and shall not contribute to corrosion, soften, or otherwise attack surfaces to which applied in either wet or dry state.  Materials to be used on stainless steel surfaces shall meet ASTM C795 requirements.  Materials shall be asbestos free.  Provide product recognized under UL 94 (if containing plastic) and listed in FM APP GUIDE.

2.2.1   Adhesives

Provide non-aerosol adhesive products used on the interior of the building (defined as inside of the weatherproofing system) that meet either emissions requirements of CDPH SECTION 01350 (limit requirements for either office or classroom spaces regardless of space type) or VOC content requirements of SCAQMD Rule 1168 (HVAC duct sealants must meet limit requirements of "Other" category within SCAQMD Rule 1168 sealants table).  Provide aerosol adhesives used on the interior of the building that meet either emissions requirements of CDPH SECTION 01350 (use the office or classroom requirements, regardless of space type) or VOC content requirements of GS-36.  Provide certification or validation of indoor air quality for adhesives.

2.2.1.1   Mineral Fiber Insulation Cement

Cement shall be in accordance with ASTM C195.

2.2.1.2   Lagging Adhesive

Lagging is the material used for thermal insulation, especially around a cylindrical object.  This may include the insulation as well as the cloth/material covering the insulation.  To resist mold/mildew, lagging adhesive shall meet ASTM D5590 with 0 growth rating.  Lagging adhesives shall be nonflammable and fire-resistant and shall have a maximum flame spread index of 25 and a maximum smoke developed index of 50 when tested in accordance with ASTM E84.  Adhesive shall be MIL-A-3316, Class 1, pigmented white and be suitable for bonding fibrous glass cloth to faced and unfaced fibrous glass insulation board; for bonding cotton brattice cloth to faced and unfaced fibrous glass insulation board; for sealing edges of and bonding glass tape to joints of fibrous glass board; for bonding lagging cloth to thermal insulation; or Class 2 for attaching fibrous glass insulation to metal surfaces.  Lagging adhesives shall be applied in strict accordance with the manufacturer's recommendations for pipe and duct insulation.

2.2.1.3   Contact Adhesive

Adhesives may be any of, but not limited to, the neoprene based, rubber based, or elastomeric type that have a maximum flame spread index of 25 and a maximum smoke developed index of 50 when tested in accordance with ASTM E84.  The adhesive shall not adversely affect, initially or in service, the insulation to which it is applied, nor shall it cause any corrosive effect on metal to which it is applied.  Any solvent dispersing medium or volatile component of the adhesive shall have no objectionable odor and shall not contain any benzene or carbon tetrachloride.  The dried adhesive shall not emit nauseous, irritating, or toxic volatile matters or aerosols when the adhesive is heated to any temperature up to 212 degrees F.  The dried adhesive shall be nonflammable and fire resistant.  Flexible Elastomeric Adhesive:  Comply with MIL-A-24179, Type II, Class I.  Provide product listed in FM APP GUIDE.

2.2.2   Caulking

ASTM C920, Type S, Grade NS, Class 25, Use A.

2.2.3   Corner Angles

Nominal 0.016 inch aluminum 1 by 1 inch with factory applied kraft backing.  Aluminum shall be ASTM B209, Alloy 3003, 3105, or 5005.

2.2.4   Finishing Cement

ASTM C450: Mineral fiber hydraulic-setting thermal insulating and finishing cement.  All cements that may come in contact with Austenitic stainless steel must comply with ASTM C795.

2.2.5   Fibrous Glass Cloth and Glass Tape

Fibrous glass cloth, with 20X20 maximum mesh size, and glass tape shall have maximum flame spread index of 25 and a maximum smoke developed index of 50 when tested in accordance with ASTM E84.  Tape shall be 4 inch wide rolls.  Class 3 tape shall be 4.5 ounces/square yard.  Elastomeric Foam Tape: Black vapor-retarder foam tape with acrylic adhesive containing an anti-microbial additive.

2.2.6   Staples

Outward clinching type ASTM A167, Type 304 or 316 stainless steel.

2.2.7   Jackets

2.2.7.1   Vapor Barrier/Weatherproofing Jacket

Vapor barrier/weatherproofing jacket shall be laminated self-adhesive, greater than 3 plies standard grade, silver, white, black and embossed or greater than 8 ply (minimum 2.9 mils adhesive); with 0.0000 permeability when tested in accordance with ASTM E96/E96M, using the water transmission rate test method; heavy duty, white or natural; and UV resistant.  Flexible Elastomeric exterior foam with factory applied, UV Jacket made with a cold weather acrylic adhesive.  Construction of laminate designed to provide UV resistance, high puncture, tear resistance and excellent Water Vapor Transmission (WVT) rate.

2.2.8   Wire

Soft annealed ASTM A580/A580M Type 302, 304 or 316 stainless steel, 16 or 18 gauge.

2.2.9   Insulation Bands

Insulation bands shall be 1/2 inch wide; 26 gauge stainless steel.

2.2.10   Sealants

Sealants shall be chosen from the butyl polymer type, the styrene-butadiene rubber type, or the butyl type of sealants.  Sealants shall have a maximum permeance of 0.02 perms based on Procedure B for ASTM E96/E96M, and a maximum flame spread index of 25 and a maximum smoke developed index of 50 when tested in accordance with ASTM E84.

2.3   DUCT INSULATION SYSTEMS

2.3.1   Duct Insulation Jackets

2.3.1.1   All-Purpose Jacket

Provide insulation with insulation manufacturer's standard reinforced fire-retardant jacket with integral vapor barrier as required by the service.  In exposed locations, provide jacket with a white surface suitable for field painting.

2.3.1.2   Metal Jackets

2.3.1.2.1   Stainless Steel Jackets

ASTM A167 or ASTM A240/A240M; Type 304, minimum thickness of 33 gauge ( 0.010 inch), smooth surface with factory-applied polyethylene and kraft paper moisture barrier on inside surface.  Provide stainless steel bands, minimum width of 1/2 inch.

2.3.1.3   Vapor Barrier/Weatherproofing Jacket

Vapor barrier/weatherproofing jacket shall be laminated self-adhesive (minimum 2 mils adhesive, 3 mils embossed) less than 0.0000 permeability, (greater than 3 ply, standard grade, silver, white, black and embossed or greater than 8 ply (minimum 2.9 mils adhesive), heavy duty white or natural).

2.3.2   Weatherproof Duct Insulation

Provide ASTM C534/C534M Grade 1, Type II, flexible elastomeric cellular insulation, and weatherproofing as specified in manufacturer's instruction.  Multi-ply, Polymeric Blend Laminate Jacketing:  Construction of laminate designed to provide UV resistance, high puncture, tear resistance and an excellent WVT rate.

PART 3   EXECUTION
3.1   APPLICATION - GENERAL

Insulation shall only be applied to unheated and uncooled piping and equipment.  Flexible elastomeric cellular insulation shall not be compressed at joists, studs, columns, ducts, hangers, etc.  The insulation shall not pull apart after a one hour period; any insulation found to pull apart after one hour, shall be replaced.

3.1.1   Display Samples
Submit and display, after approval of materials, actual sections of installed systems, properly insulated in accordance with the specification requirements.  Such actual sections must remain accessible to inspection throughout the job and will be reviewed from time to time for controlling the quality of the work throughout the construction site.  Each material used shall be identified, by indicating on an attached sheet the specification requirement for the material and the material by each manufacturer intended to meet the requirement.  The Contracting Officer will inspect display sample sections at the jobsite.  Approved display sample sections shall remain on display at the jobsite during the construction period.  Upon completion of construction, the display sample sections will be closed and sealed.

3.1.1.1   Duct Insulation Display Sections

Display sample sections for rigid and flexible duct insulation used on the job.  Use a temporary covering to enclose and protect display sections for duct insulation exposed to weather

3.1.2   Installation

Except as otherwise specified, material shall be installed in accordance with the manufacturer's written instructions.  Insulation materials shall not be applied until tests specified in other sections of this specification are completed.  Material such as rust, scale, dirt and moisture shall be removed from surfaces to receive insulation.  Insulation shall be kept clean and dry.  Insulation shall not be removed from its shipping containers until the day it is ready to use and shall be returned to like containers or equally protected from dirt and moisture at the end of each workday.  Insulation that becomes dirty shall be thoroughly cleaned prior to use.  If insulation becomes wet or if cleaning does not restore the surfaces to like new condition, the insulation will be rejected, and shall be immediately removed from the jobsite.  Joints shall be staggered on multi layer insulation.  Mineral fiber thermal insulating cement shall be mixed with demineralized water when used on stainless steel surfaces.  Insulation, jacketing and accessories shall be installed in accordance with MICA Insulation Stds plates except where modified herein or on the drawings.

3.1.3   Firestopping

Where pipes and ducts pass through fire walls, fire partitions, above grade floors, and fire rated chase walls, the penetration shall be sealed with fire stopping materials as specified in Section 07 84 00 FIRESTOPPING.  The protection of ducts at point of passage through firewalls must be in accordance with NFPA 90A and/or NFPA 90B. All other penetrations, such as piping, conduit, and wiring, through firewalls must be protected with a material or system of the same hourly rating that is listed by UL, FM, or a NRTL.

3.1.4   Installation of Flexible Elastomeric Cellular Insulation

Install flexible elastomeric cellular insulation with seams and joints sealed with rubberized contact adhesive.  Flexible elastomeric cellular insulation shall not be used on surfaces greater than 220 degrees F.  Stagger seams when applying multiple layers of insulation.  Protect insulation exposed to weather and not shown to have vapor barrier weatherproof jacketing with two coats of UV resistant finish or PVC or metal jacketing as recommended by the manufacturer after the adhesive is dry and cured.

3.1.4.1   Adhesive Application

Apply a brush coating of adhesive to both butt ends to be joined and to both slit surfaces to be sealed.  Allow the adhesive to set until dry to touch but tacky under slight pressure before joining the surfaces.  Insulation seals at seams and joints shall not be capable of being pulled apart one hour after application.  Insulation that can be pulled apart one hour after installation shall be replaced.

3.1.4.2   Adhesive Safety Precautions

Use natural cross-ventilation, local (mechanical) pickup, and/or general area (mechanical) ventilation to prevent an accumulation of solvent vapors, keeping in mind the ventilation pattern must remove any heavier-than-air solvent vapors from lower levels of the workspaces.  Gloves and spectacle-type safety glasses are recommended in accordance with safe installation practices.

3.1.5   Welding

No welding shall be done on piping, duct or equipment without written approval of the Contracting Officer.  The capacitor discharge welding process may be used for securing metal fasteners to duct.

3.1.6   Ducts That Require Insulation

Insulation is required on all new ducts, except for omitted items as specified.

3.2   DUCT INSULATION SYSTEMS INSTALLATION

Install duct insulation systems in accordance with the approved MICA Insulation Stds plates as supplemented by the manufacturer's published installation instructions.  Duct insulation minimum thickness and insulation level must be as listed in Table 3 and must meet or exceed the requirements of ASHRAE 90.1 - SI.

Corner angles shall be installed on external corners of insulation on ductwork in exposed finished spaces before covering with jacket.  Duct insulation shall be installed on all new ducts and existing return duct plenums connecting to existing ACU's.

3.2.1   Duct Insulation Minimum Thickness

Duct insulation minimum thickness in accordance with Table 4.

	Table 4 - Minimum Duct Insulation (inches)

	Supply and Outdoor Air Ducts
	 2.0

	Return Air Ducts
	 1


3.2.2   Insulation and Vapor Retarder/Vapor Barrier for Cold Air Duct

Insulation and vapor retarder/vapor barrier shall be provided for the following cold air ducts and associated equipment.

a.  Supply and outdoor air ducts.

b.  Return air ducts.

c.  Plenums.

d.  Filter boxes.

e.  Mixing boxes (field-insulated).

f.  Ducts exposed to weather.

Insulation for rectangular ducts shall be flexible type where concealed, minimum density 3/4 pcf, and rigid type where exposed, minimum density 3 pcf.  Insulation for both concealed or exposed round/oval ducts shall be flexible type, minimum density 3/4 pcf or a semi rigid board, minimum density 3 pcf, formed or fabricated to a tight fit, edges beveled and joints tightly butted and staggered.  Insulation for all exposed ducts shall be provided with either a white, paint-able, factory-applied Type I jacket or a field applied vapor retarder/vapor barrier jacket coating finish as specified, the total field applied dry film thickness shall be approximately 1/16 inch.  Insulation on all concealed duct shall be provided with a factory-applied Type I or II vapor retarder/vapor barrier jacket.  Duct insulation shall be continuous through sleeves and prepared openings except firewall penetrations.  Duct insulation terminating at fire dampers, shall be continuous over the damper collar and retaining angle of fire dampers, which are exposed to unconditioned air and which may be prone to condensate formation.  Duct insulation and vapor retarder/vapor barrier shall cover the collar, neck, and any un-insulated surfaces of diffusers, registers and grills.  Vapor retarder/vapor barrier materials shall be applied to form a complete unbroken vapor seal over the insulation.  Sheet Metal Duct shall be sealed in accordance with Section 23 00 00 AIR SUPPLY, DISTRIBUTION, VENTILATION, AND EXHAUST SYSTEM.

3.2.2.1   Installation on Concealed Duct

a.  For rectangular, oval or round ducts, flexible insulation shall be attached by applying adhesive around the entire perimeter of the duct in 6 inch wide strips on 12 inch centers.

b.  For rectangular and oval ducts,  24 inches and larger insulation shall be additionally secured to bottom of ducts by the use of mechanical fasteners.  Fasteners shall be spaced on 16 inch centers and not more than 16 inches from duct corners.

c.  For rectangular, oval and round ducts, mechanical fasteners shall be provided on sides of duct risers for all duct sizes.  Fasteners shall be spaced on 16 inch centers and not more than 16 inches from duct corners.

d.  Insulation shall be impaled on the mechanical fasteners (self stick pins) where used and shall be pressed thoroughly into the adhesive.  Care shall be taken to ensure vapor retarder/vapor barrier jacket joints overlap 2 inches.  The insulation shall not be compressed to a thickness less than that specified.  Insulation shall be carried over standing seams and trapeze-type duct hangers.

e.  Where mechanical fasteners are used, self-locking washers shall be installed and the pin trimmed and bent over.

f.  Jacket overlaps shall be secured with staples and tape as necessary to ensure a secure seal.  Staples, tape and seams shall be coated with a brush coat of vapor retarder coating or PVDC adhesive tape or greater than 3 ply laminate (minimum 2 mils adhesive, 3 mils embossed) - less than 0.0000 perm adhesive tape.

g.  Breaks in the jacket material shall be covered with patches of the same material as the vapor retarder jacket.  The patches shall extend not less than 2 inches beyond the break or penetration in all directions and shall be secured with tape and staples.  Staples and tape joints shall be sealed with a brush coat of vapor retarder coating or PVDC adhesive tape or greater than 3 ply laminate (minimum 2 mils adhesive, 3 mils embossed) - less than 0.0000 perm adhesive tape.

h.  At jacket penetrations such as hangers, thermometers, and damper operating rods, voids in the insulation shall be filled and the penetration sealed with a brush coat of vapor retarder coating or PVDC adhesive tape greater than 3 ply laminate (minimum 2 mils adhesive, 3 mils embossed) - less than 0.0000 perm adhesive tape.

i.  Insulation terminations and pin punctures shall be sealed and flashed with a reinforced vapor retarder coating finish or tape with a brush coat of vapor retarder coating.  The coating shall overlap the adjoining insulation and un-insulated surface 2 inches.  Pin puncture coatings shall extend 2 inches from the puncture in all directions.

j.  Where insulation standoff brackets occur, insulation shall be extended under the bracket and the jacket terminated at the bracket.

3.2.2.2   Installation on Exposed Duct Work

a.  For rectangular ducts, rigid insulation shall be secured to the duct by mechanical fasteners on all four sides of the duct, spaced not more than 12 inches apart and not more than 3 inches from the edges of the insulation joints.  A minimum of two rows of fasteners shall be provided for each side of duct 12 inches and larger.  One row shall be provided for each side of duct less than 12 inches.  Mechanical fasteners shall be as corrosion resistant as G60 coated galvanized steel, and shall indefinitely sustain a 50 lb tensile dead load test perpendicular to the duct wall.

b.  Form duct insulation with minimum jacket seams.  Fasten each piece of rigid insulation to the duct using mechanical fasteners.  When the height of projections is less than the insulation thickness, insulation shall be brought up to standing seams, reinforcing, and other vertical projections and shall not be carried over.  Vapor retarder/barrier jacket shall be continuous across seams, reinforcing, and projections.  When height of projections is greater than the insulation thickness, insulation and jacket shall be carried over.  Apply insulation with joints tightly butted.  Neatly bevel insulation around name plates and access plates and doors.

c.  Impale insulation on the fasteners; self-locking washers shall be installed and the pin trimmed and bent over.

d.  Seal joints in the insulation jacket with a 4 inch wide strip of tape.  Seal taped seams with a brush coat of vapor retarder coating.

e.  Breaks and ribs or standing seam penetrations in the jacket material shall be covered with a patch of the same material as the jacket.  Patches shall extend not less than 2 inches beyond the break or penetration and shall be secured with tape and stapled.  Staples and joints shall be sealed with a brush coat of vapor retarder coating.

f.  At jacket penetrations such as hangers, thermometers, and damper operating rods, the voids in the insulation shall be filled and the penetrations sealed with a flashing sealant.

g.  Insulation terminations and pin punctures shall be sealed and flashed with a reinforced vapor retarder coating finish.  The coating shall overlap the adjoining insulation and un-insulated surface 2 inches.  Pin puncture coatings shall extend 2 inches from the puncture in all directions.

h.  Oval and round ducts, flexible type, shall be insulated with factory Type I jacket insulation with minimum density of 3/4 pcf, attached as in accordance with MICA standards.

3.2.3   Duct Exposed to Weather

3.2.3.1   Installation
Ducts exposed to weather shall be insulated and finished as specified for the applicable service for exposed duct inside the building.  After the above is accomplished, the insulation shall then be further finished as detailed in the following subparagraphs.

3.2.3.2   Fittings
Fittings and other irregular shapes shall be finished as specified for rectangular ducts.

3.2.3.3   Rectangular Ducts

Two coats of weather barrier mastic reinforced with fabric or mesh for outdoor application shall be applied to the entire surface.  Each coat of weatherproof mastic shall be 1/16 inch minimum thickness.  The exterior shall be a metal jacketing applied for mechanical abuse and weather protection, and secured with screws or vapor barrier/weatherproofing jacket less than 0.0000 permeability greater than 3 ply, standard grade, silver, white, black, and embossed or greater than 8 ply, heavy duty white and natural. Membrane shall be applied overlapping material by 3 inches.  No bands or caulking needed-see manufacturing recommend installation instructions.

-- End of Section --

SECTION 23 08 00.00 10

COMMISSIONING OF HVAC SYSTEMS

PART 1   GENERAL
1.1   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.

ASSOCIATED AIR BALANCE COUNCIL (AABC)

ACG Commissioning Guideline
(2005) Commissioning Guideline

NATIONAL ENVIRONMENTAL BALANCING BUREAU (NEBB)

NEBB Commissioning Standard
(2009) Procedural Standards for Whole Building Systems Commissioning of New Construction; 3rd Edition

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

SMACNA 1429
(1994) HVAC Systems Commissioning Manual, 1st Edition

1.2   DEFINITIONS

In some instances, terminology differs between the Contract and the Commissioning Standard primarily because the intent of this Section is to use the industry standards specified, along with additional requirements listed herein to produce optimal results.  The following table of similar terms is provided for clarification only.  Contract requirements take precedent over the corresponding ACG, NEBB, or TABB requirements where differences exist.

	SIMILAR TERMS

	Contract Term
	ACG
	NEBB
	TABB

	Commissioning Standard
	ACG Commissioning Guideline
	Procedural Standards for Building Systems Commissioning
	SMACNA HVAC Commissioning Guidelines

	Commissioning Specialist
	ACG Certified Commissioning Agent
	NEBB Qualified Commissioning Administrator
	TABB Certified Commissioning Supervisor


1.3   SYSTEM DESCRIPTION

1.3.1   General
Provide commissioning for DOAS-1 and the associated control dampers and supply ductwork.

Perform Commissioning in accordance with the requirements of the standard under which the Commissioning Firm's qualifications are approved, i.e., ACG Commissioning Guideline, NEBB Commissioning Standard, or SMACNA 1429 unless otherwise stated herein.  Consider mandatory all recommendations and suggested practices contained in the Commissioning Standard.  Use the Commissioning Standard for all aspects of Commissioning, including qualifications for the Commissioning Firm and Specialist and calibration of Commissioning instruments.  Where the instrument manufacturer calibration recommendations are more stringent than those listed in the Commissioning Standard, the manufacturer's recommendations shall be adhered to.  All quality assurance provisions of the Commissioning Standard such as performance guarantees shall be part of this contract.  For systems or system components not covered in the Commissioning Standard, Commissioning procedures shall be developed by the Commissioning Specialist.  Where new procedures, requirements, etc., applicable to the Contract requirements have been published or adopted by the body responsible for the Commissioning Standard used (ACG, NEBB, or TABB), the requirements and recommendations contained in these procedures and requirements shall be considered mandatory.

1.4   SUBMITTALS

Government approval is required for submittals with a "G" designation; submittals not having a "G" designation are for Contractor Quality Control approval.  Submittals with an "S" are for inclusion in the Sustainability Notebook, in conformance to Section 01 33 29 SUSTAINABILITY REPORTING.  Submit the following in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings
Commissioning Plan; G
SD-03 Product Data
Pre-Functional Performance Test Checklists; G
Functional Performance Tests; G
SD-06 Test Reports
Commissioning Report; G
SD-07 Certificates
Commissioning Firm; G
Commissioning Specialist; G
1.5   QUALITY ASSURANCE

1.5.1   Commissioning Firm
Submit certification of the proposed Commissioning Firm's qualifications to perform the duties specified herein and in other related Sections, no later than 21 days after the Notice to Proceed.  Include in the documentation the date that the Certification was initially granted and the date when the current Certification expires.  The firm is either a member of ACG or certified by the NEBB or the TABB and certified in all categories and functions where measurements or performance are specified on the plans and specifications.  Any lapses in Certification of the proposed Commissioning Firm or disciplinary action taken by ACG, NEBB, or TABB against the proposed Commissioning Firm shall be described in detail.  The certification shall be maintained for the entire duration of duties specified herein.  If, for any reason, the firm loses subject certification during this period, immediately notify the Contracting Officer and submit another Commissioning Firm for approval.  Any firm that has been the subject of disciplinary action by the ACG, the NEBB, or the TABB within the five years preceding Contract Award is not eligible to perform any duties related to the HVAC systems, including Commissioning.  All work specified in this Section and in other related Sections to be performed by the Commissioning Firm shall be considered invalid if the Commissioning Firm loses its certification prior to Contract completion and must be performed by an approved successor.  These Commissioning services are to assist the prime Contractor in performing the quality oversight for which it is responsible.  The Commissioning Firm shall be a subcontractor of the prime Contractor and shall be financially and corporately independent of all other subContractors.  The Commissioning Firm shall report to and be paid by the prime Contractor.

1.5.2   Commissioning Specialist
1.5.2.1   General
Submit certification of the proposed Commissioning Specialist's qualifications to perform the duties specified herein and in other related Sections, no later than 21 days after the Notice to Proceed.  The documentation shall include the date that the Certification was initially granted and the date when the current Certification expires.  The Commissioning Specialist shall be an ACG Certified Commissioning Agent, a NEBB Qualified Commissioning Administrator, or a TABB Certified Commissioning Supervisor and shall be an employee of the approved Commissioning Firm.  Any lapses in Certification of the proposed Commissioning Specialist or disciplinary action taken by ACG, NEBB, or TABB against the proposed Commissioning Specialist shall be described in detail.  The certification shall be maintained for the entire duration of duties specified herein.  If, for any reason, the Commissioning Specialist loses subject certification during this period, immediately notify the Contracting Officer and submit another Commissioning Specialist for approval.  Any individual that has been the subject of disciplinary action by the ACG, the NEBB, or the TABB within the five years preceding Contract Award is not eligible to perform any duties related to the HVAC systems, including Commissioning.  All work specified in this Section and in other related Sections performed by the Commissioning Specialist shall be considered invalid if the Commissioning Specialist loses certification prior to Contract completion and must be performed by the approved successor.

1.5.2.2   Responsibilities
Perform all Commissioning work specified herein and in related sections under the direct guidance of the Commissioning Specialist.  The Commissioning Specialist shall prepare, no later than 28 days after the approval of the Commissioning Specialist, the Commissioning Plan which will be a comprehensive schedule and will include all submittal requirements for procedures, notifications, reports and the Commissioning Report.  After approval of the Commissioning Plan, revise the Contract NAS schedule to reflect the schedule requirements in the Commissioning Plan.

1.6   SEQUENCING AND SCHEDULING

Begin the work described in this Section only after all work required in related Sections has been successfully completed, and all test and inspection reports and operation and maintenance manuals required in these Sections have been submitted and approved.  Pre-Functional Performance Test Checklists shall be performed at appropriate times during the construction phase of the Contract.

PART 2   PRODUCTS
Not Used

PART 3   EXECUTION
3.1   COMMISSIONING TEAM AND TEST FORMS AND CHECKLISTS

Designate Contractor team members to participate in the Pre- Functional Performance Test Checklists and the Functional Performance Tests specified herein.  In addition, the Government team members will include a representative of the Contracting Officer, and the Using Agency's Representative.  The team members shall be as follows:

	Designation
	Function

	A
	Contractor's Commissioning Specialist

	M
	Contractor's Mechanical Representative

	E
	Contractor's Electrical Representative

	T
	Contractor's Testing, Adjusting, and Balancing (TAB) Specialist

	C
	Contractor's Controls Representative

	O
	Contracting Officer's Representative

	U
	Using Agency's Representative


Appendices A and B shall be completed by the commissioning team.  Acceptance by each commissioning team member of each Pre- Functional Performance Test Checklist item shall be indicated by initials and date unless an "X" is shown indicating that participation by that individual is not required.  Acceptance by each commissioning team member of each functional performance test item shall be indicated by signature and date.

3.2   TESTS

Perform the pre-functional performance test checklists and functional performance tests in a manner that essentially duplicates the checking, testing, and inspection methods established in the related Sections.  Where checking, testing, and inspection methods are not specified in other Sections, establish methods which will provide the information required.  Testing and verification required by this section shall be performed during the Commissioning phase.  Requirements in related Sections are independent from the requirements of this Section and shall not be used to satisfy any of the requirements specified in this Section.  Provide all materials, services, and labor required to perform the pre- functional performance tests checks and functional performance tests.  A functional performance test shall be aborted if any system deficiency prevents the successful completion of the test or if any participating non-Government commissioning team member of which participation is specified is not present for the test.

3.2.1   Pre-Functional Performance Test Checklists
Perform Pre-Functional Performance Test Checklists, for the items indicated in Appendix A, at least 28 days prior to the start of Pre-Functional Performance Test Checks.  Correct and re-inspect deficiencies discovered during these checks in accordance with the applicable contract requirements.  Submit the schedule for the test checks at least 14 days prior to the start of Pre-Functional Performance Test Checks.

3.2.2   Functional Performance Tests
Submit test procedures at least 28 days prior to the start of Functional Performance Tests.  Submit the schedule for the tests at least 14 days prior to the start of Functional Performance Tests.  Perform Functional Performance Tests for the items indicated in Appendix B.  Begin Functional Performance Tests only after all Pre-Functional Performance Test Checklists have been successfully completed.  Tests shall prove all modes of the sequences of operation, and shall verify all other relevant contract requirements.  Begin Tests with equipment or components and progress through subsystems to complete systems.  Upon failure of any Functional Performance Test item, correct all deficiencies in accordance with the applicable contract requirements.  The item shall then be retested until it has been completed with no errors.

3.3   COMMISSIONING REPORT
Submit the Commissioning Report, no later than 14 days after completion of Functional Performance Tests, consisting of completed Pre- Functional Performance Test Checklists and completed Functional Performance Tests organized by system and by subsystem and submitted as one package.  The Commissioning Report shall also include all HVAC systems test reports, inspection reports (Preparatory, Initial and Follow-up inspections), start-up reports, TAB report, TAB verification report, Controls start-up test reports and Controls Performance Verification Test (PVT) report.  The results of failed tests shall be included along with a description of the corrective action taken.

APPENDIX A

PRE-FUNCTIONAL PERFORMANCE TEST CHECKLISTS

Pre-Functional Performance Test Checklist - Dedicated Outdoor Air System Unit

Dedicated Outdoor Air System DOAS-1

Checklist Item                                                                     A     M     E     T     C     O

Installation                      

a.  Inspection and access doors are operable 

and sealed.                                                                         ___   ___   X   ___   X   ___ 

b.  Condensate drainage is unobstructed.

    (Visually verify drainage by pouring a

    cup of water into drain pan.)                                          ___   ___   X     X     X   ___ 

Electrical                                                                              A     M     E     T     C     O

a.  Power available to unit disconnect.                                ___   X   ___    X     X   ___ 

b.  Power available to unit control panel.                            ___   X   ___    X     X   ___ 

c.  Proper motor rotation verified.                                        ___   X   ___  ___   X   ___ 

d.  Verify that power disconnect is located

    within sight of the unit it controls.                                    ___   X   ___   X     X   ___ 

e. Power available to electric heating coil.                            ___   X   ___   X     X   ___

Coils                                                                                      A     M     E     T     C     O 

a.  Refrigerant piping properly connected.                          ___   ___   X     X     X  ___ 
Pre-Functional Performance Test Checklist - Variable Volume Air Handling Unit

Controls                                                                                A     M     E     T     C     O 

a.  Dampers/actuators properly installed.                            ___    X    X     X   ___  ___

b.  Dampers/actuators operable.                                          ___    X    X     X   ___  ___

c.  Fan air volume controller operable.                                ___    X    X     X   ___  ___

d.  Air handler controls system operational.                         ___    X    X     X   ___  ___

Testing, Adjusting, and Balancing (TAB)                             A     M    E    T     C     O 

a.  Construction filters removed and

    replaced.                                                                            ___  ___   X  ___  ___  ___

b.  TAB report approved.                                                       ___   X    X   ___   X  ___

Pre-Functional Performance Test Checklist - Supply Fan

For Supply Fan:  SF-1

Checklist Item                                

Installation                                                                             A     M     E     T     C     O 

a.  Outdoor air duct sloping toward louver.                         ___  ___    X   ___   X   ___

b.  Damper and Filter installed.                                           ___  ___    X   ___   X   ___

Electrical                                                                                A     M     E     T     C     O

a.  Power available to fan disconnect.                                ___  ___  ___   X   ___  ___

b.  Proper motor rotation verified.                                       ___  ___  ___  ___   X   ___

c.  Verify that power disconnect is located

    within sight of the unit it controls.                                   ___  ___  ___   X   ___  ___

d.  Power connected to damper.                                           ___  ___  ___   X   ___  ___

Controls                                                                                 A     M     E     T     C     O

a.  Control interlocks properly installed.                              ___  ___  ___   X   ___  ___

b.  Control interlocks operable.                                             ___  ___  ___   X   ___  ___

c.  Dampers/actuators properly installed.                              ___  ___   X   ___  ___  ___

d.  Dampers/actuators operable.                                            ___  ___   X   ___  ___  ___

Testing, Adjusting, and Balancing (TAB)                            A     M     E     T     C     O

a.  TAB Report approved.                                                     ___  ___   X   ___   X   ___

- End of Appendix A - 

APPENDIX B

FUNCTIONAL PERFORMANCE TESTS CHECKLISTS

Functional Performance Test Checklist - Dedicated Outdoor Air System

For Dedicated Outdoor Air System DOAS-1

1.   Functional Performance Test:  Contractor shall verify operation of air handling unit in accordance with specification including the following:

     a. Ensure that a slight negative pressure exists on inboard side of the outside air dampers throughout the operation of the dampers.  Modulate OA damper from fully open to fully closed positions__________.

      b.  The following shall be verified supply fan operating mode is initiated:

          (1) All dampers in normal position prior to fan start___________.

          (2) System safeties allow start if safety conditions are met.____

          (3) VAV fan controller shall "soft-start" fan. __________________

          (4) Modulate Control Dampers to minimum air flow and verify that the static pressure does not exceed the high static pressure shutdown setpoint and fan airflow tracks specified airflow _____________.

          (5) Return controld dampers to auto _______________.

      c.  Occupied mode of operation - kitchen hood off.

          (1) Outside air damper open. _____________________

          (2) DX system modulating to maintain leaving air temperature set point.  Setpoint _______deg F Actual _____deg F
          (3) Fan VAV controller receiving signal from duct static pressure sensor and modulating fan to maintain supply duct static pressure set point. 

Setpoint _______inches-wg Actual _____inches-wg
          (4) Cooling, Heating and Dehumidification operating to control based on ambient dew point and ambient temperature.

      d.  Occupied mode of operation - kitchen hood on.

          (1) Outside air damper open ________.

          (2) DX system modulating to maintain leaving air temperature setpoint. Setpoint _______deg F Actual _____deg F
          (3) Cooling, Heating and Dehumidification operating to control based on ambient dew point and ambient temperature.

Functional Performance Test Checklist (cont) - Variable Volume Air Handling Unit

e. Off mode of operation

(1)   Fan is off and heating and cooling disabled. 

(2)   All dampers in normal position.  _____________________________

      f.  The following shall be verified when the supply fan off mode is initiated:

          (1) All dampers in normal position. _____________________________

          (2) Fan de-energizes. ___________________________________________

  2.  Certification:  We the undersigned have witnessed the above functional performance tests and certify that the item tested has met the performance requirements in this section of the specifications.

                                                       Signature and Date

Contractor's Commissioning Specialist         _____________________________

Contractor's Mechanical Representative        _____________________________

Contractor's Electrical Representative        _____________________________

Contractor's TAB Representative               _____________________________

Contractor's Controls Representative          _____________________________

Contracting Officer's Representative          _____________________________

Using Agency's Representative                 _____________________________

- End of Appendix B –
-End of document

-- End of Section --

SECTION 23 81 00.00 20

UNITARY AIR CONDITIONING EQUIPMENT

PART 1   GENERAL
1.1   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.

AIR MOVEMENT AND CONTROL ASSOCIATION INTERNATIONAL, INC. (AMCA)

AMCA 500-D
(2018) Laboratory Methods of Testing Dampers for Rating

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

ANSI/ASHRAE 15 & 34
(2016) ANSI/ASHRAE Standard 15-Safety Standard for Refrigeration Systems and ANSI/ASHRAE Standard 34-Designation and Safety Classification of Refrigerants

ASHRAE 52.2
(2012) Method of Testing General Ventilation Air-Cleaning Devices for Removal Efficiency by Particle Size

ASTM INTERNATIONAL (ASTM)

ASTM B117
(2016) Standard Practice for Operating Salt Spray (Fog) Apparatus

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA ICS 1
(2000; R 2015) Standard for Industrial Control and Systems: General Requirements

NEMA ICS 2
(2000; R 2005; Errata 2008) Industrial Control and Systems Controllers, Contactors, and Overload Relays Rated 600 V

NEMA MG 1
(2016; SUPP 20162018) Motors and Generators

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

40 CFR 82
Protection of Stratospheric Ozone

UNDERWRITERS LABORATORIES (UL)

UL 1995
(2015) UL Standard for Safety Heating and Cooling Equipment

UL 900
(2015) Standard for Air Filter Units

1.2   RELATED REQUIREMENTS

Section 23 03 00.00 20 BASIC MECHANICAL MATERIALS AND METHODS, applies to this section with the additions and modifications specified herein.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; submittals not having a "G" designation are for Contractor Quality Control approval.  Submit the following in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings
Control System Wiring Diagrams; G
SD-03 Product Data
Heat Pumps, Air to Air (DOAS AND CU); G
Filters; G
Refrigerant; G
SD-06 Test Reports
Start-Up and Initial Operational Tests; G
SD-07 Certificates
Ozone Depleting Substances Technician Certification
SD-08 Manufacturer's Instructions
Heat Pumps, Air to Air (DOAS AND CU); G
Filters
SD-10 Operation and Maintenance Data
Heat Pumps, Air to Air (DOAS AND CU); G
Filters
  Submit in accordance with Section 01 78 23 OPERATION AND MAINTENANCE DATA.

SD-11 Closeout Submittals
Posted Operating Instructions
1.4   QUALITY ASSURANCE

1.4.1   Modification of References

Accomplish work in accordance with the referenced publications, except as modified by this section.  Consider the advisory or recommended provisions to be mandatory, as though the word "shall" had been substituted for the words "should" or "could" or "may," wherever they appear.  Interpret reference to "the Authority having jurisdiction," "the Administrative Authority," "the Owner," or "the Design Engineer" to mean the Contracting Officer.

1.4.2   Detail Drawing

For refrigerant piping, submit piping, including pipe sizes.  Submit control system wiring diagrams.

1.4.3   Safety
Design, manufacture, and installation of unitary air conditioning equipment shall conform to ANSI/ASHRAE 15 & 34.

1.4.4   Posted Operating Instructions
Submit posted operating instructions for each packaged air conditioning unit.

1.4.5   Ozone Depleting Substances Technician Certification
All technicians working on equipment that contain ozone depleting refrigerants must be certified as a Section 608 Technician to meet requirements in 40 CFR 82, Subpart F.  Provide copies of technician certifications to the Contracting Officer at least 14 calendar days prior to work on any equipment containing these refrigerants.

1.5   REFRIGERANTS

Refrigerants must have an Ozone Depletion Potential (ODP) no greater than 0.0.  CFC-based refrigerants are prohibited.  HCFCs and Halons shall not be permitted.  Provide SDS sheets for all refrigerants.

PART 2   PRODUCTS
2.1   HEAT PUMPS, AIR TO AIR (DOAS)

2.1.1   General
Cooling performance shall be rated in accordance with ARI testing procedures. Unit shall be factory assembled, internally wired, fully charged with R-410A, and 100 percent run tested to check cooling operation, fan and blower rotation, and control sequence before leaving the factory. Unit shall be horizontal discharge.  Wiring internal to the unit shall be colored and numbered for simplified identification. Units shall be ETL listed and labeled, classified in accordance to UL 1995/CAN/CSA No. 236-M40 for Central Cooling Air Conditioners.

2.1.2   Casing
Unit casing shall be constructed of zinc coated, galvanized steel. Exterior surfaces shall be cleaned, phosphatized, and finished with a weather-resistant baked enamel finish. Unit's surface shall be tested 5000 hours in a salt spray test in compliance with ASTM B117. Unit shall have a 2 inch thick Antimicrobial Insulation. All insulation edges shall be either captured or sealed.  Unit shall include a corrosion resistant package which shall include stainless steel interior and Epoxy Polymer Coated coils and frame.

2.1.3   Unit Top

The top cover shall be one piece construction or, where seams exist, it shall be double-hemmed and gasket-sealed. The ribbed top adds extra strength and enhances water removal from unit top

2.1.4   Indoor Fans

Supply Fan motor shall be direct drive type with factory installed Electronic commuted motor with integrated power electronics or Variable Frequency Drive. All motors shall be thermally protected. All indoor fan motors meet the U.S. Energy Policy Act of 2005 (EPACT). All Fans shall be mounted on rubber vibration isolators, to reduce the transmission of noise.

2.1.5   Evaporator Coil

Copper tubes shall be mechanically bonded to aluminum plate fins. Coils shall be leak tested at the factory to ensure the pressure integrity. The evaporator coil shall be leak tested to 500 psig and pressure tested to 500 psig. A Stainless Steel double-sloped condensate drain pan with provision for through the unit wall for condensate drain shall be provided. Evaporator coil will have a minimum of 4 interlaced rows for superior sensible and latent cooling.

2.1.6   Hot Gas Reheat

A modulating hot-gas reheat coil located on the leaving air side of the evaporator coil pre- piped and circuited with a low pressure switch shall be provided.

2.1.7   Compressor
All units shall have direct-drive, hermetic, digital scroll type compressors with oil pumps. Motor shall be suction gas-cooled and shall have a voltage utilization range of plus or minus 10 percent of unit nameplate voltage. Internal overloads shall be provided with the scroll compressors. Crankcase heaters shall be included. Compressor shall be able to fully modulate from 20%-100%.

2.1.8   Condenser Coil

Coil: Copper tubes shall be mechanically bonded to aluminum plate fins. Coils shall be leak tested at the factory to ensure the pressure integrity. The condenser coil shall be leak tested to 500 psig and pressure tested to 500 psig. The condenser coil shall have a fin design that allow for ease of cleaning.

2.1.9   Outdoor Fans

Shall be direct drive vertical discharge design with low-noise corrosion resistant props, powder coated wire discharge guards and electro-plated motor mounting brackets. Fans shall be statically and dynamically balanced.  Condenser fans to be controlled via integral VFD to maintain adjustable pressure to increase reheat capacity and maintain head pressure control.

2.1.10   Unit Controls

Unit is completely factory wired with necessary controls and contactor pressure lugs for power wiring.  Units will provide an external location for mounting fused disconnect device. Micro-processor controls shall be provided for all 24 volt control functions. The resident control algorithms will make all heating, cooling and/or ventilating decisions in response to electronic signals from sensors measuring outdoor temperature and humidity as well as coil discharge air temperature and humidity. The control algorithm shall maintain accurate temperature control, minimizes drift from set point and provides building comfort.  Provide a piezo ring airflow monitoring control in the supply fan inlet cone to maintain constant airflow from the unit.  There are two stages of air flow and the unit shall control airflow minimum and maximum flow based on a signal from the kitchen hood system.  Provide interconnection with the kitchen hood control panel to determine when the hood is on.  Controls shall be provided to protect the unit from short cycling. Provide terminals are provided for a field installed dry contact or switch closure to put the unit in the Occupied or Unoccupied modes.  Provide BacNET card in the DOAS unit with a unit mounted display.  The BACnet card will be used for monitoring and control if a future Building Automation System (BAS) is provided.
2.1.11   Damper
The unit shall have a factory installed and integrated 2 position, 100% outdoor air damper controlled a by direct coupled actuator and 2 inch permanent and washable aluminum mesh filters. Provide aluminum damper that has a maximum leakage rate when tested in accordance with AMCA 500-D as required by ASHRAE 90.1 and that is non corrosion construction for sea coast protection and has a hex style non slip shaft.

2.1.12   Electric Heater

Primary heat is supplied using the units heat pump heat, Electric Resistance heaters will be used to provide backup heat for when the unit is in defrost mode. Heaters shall meet the requirements of the National Electrical Code and shall be listed by Underwriters Laboratories for zero clearance to combustible surfaces and for use with heat pumps and air conditioning equipment. Heating elements shall be open coil, 80% nickel, 20% chromium, Type A resistance wire, Type C alloys containing iron or other alloys are not acceptable.  Coils shall be machine crimped into stainless steel terminals extending at least 1" into the air stream and all terminal hardware shall be stainless steel.  Coils shall be supported by ceramic bushings staked into supporting brackets.  Heater frames and terminal boxes shall be corrosion resistant steel. The terminal box shall be NEMA 1 (NEMA 4 if exposed to weather) construction and shall be provided with a hinged, latching cover.  Open coil heaters shall be furnished with an airflow switch, disconnecting contactors, fuses, control circuit transformer (with primary fusing on Class I circuits as required), built-in, snap acting, door interlock disconnect switch, and a disk type, automatic reset thermal cutout for primary over temperature protection.  Heaters shall also be furnished with disk type, load-carrying manual reset thermal cutouts, factory wired in series with heater stages for secondary protection.  Heat limiters or other fusible over temperature devices are not acceptable.  Heater control will be staged with a minimum of 4 stages.

2.1.13   Filters
Aluminum or Galvanized Mesh Bird Screen shall be installed on the intake of the unit. In addition, one row of 2 inch MERV-8 and one row of 2 inch MERV-13 rated filters shall be installed prior to the evaporator coil.

2.1.14   Electrical
A 3-pole, HACR circuit breaker with provisions for electrical connections shall be installed. The disconnect switch will be installed in the unit in a water tight enclosure. Wiring will be provided from the switch to the unit high voltage terminal block. The switch will be UL/CSA agency recognized. The disconnect switch will be sized per NEC and UL guidelines.  Provide factory provided unit overcurrent protection within or external of the disconnect switch.

Factory wired Voltage/Phase monitor shall be included. In the event of any of the following, the units will be shut down and a fault code will be stored in the monitor for the most recent 25 faults. Upon correction of the fault condition the unit will reset and restart automatically.  Phase monitoring shall include: Phase Unbalance Protection: Factory set 2%, Over/Under/Brown Out Voltage Protection: +/-10% of nameplate voltage and Phase Loss/Reversal

2.1.15   Coastal Corrosion Package: S/S Interior, Eco Coated Coils

Casing, Frame, Evaporator, Hot Gas Reheat and Condenser Coil shall have a flexible epoxy polymer coat uniformly applied to all coil surface areas with no material bridging between fins. The coating process will ensure complete coil encapsulation and a uniform dry film thickness from 0.6 - 1.2 mills on all surface areas including fin edges and meet 5b rating cross hatched adhesion per ASTM B3359- 93. Corrosion durability will be confirmed through testing with no less than 5,000 hours salt spray resistance per ASTM B117-90 using scribed aluminum test school coupons. The coil coating will meet the following test standards:

a.  MIL-C-46168 Chemical Agent Resistance - DS2, HCL Gas

b.  CIDA-A-52474-A (GSA)

c.  MIL-STD810F, Method  509.4 (Sand and Dust)

d.  MIL-P-53084 (ME)-TACOM Approval

e.  MIL-DTL-12468 Decontamination Agent (STB)

f.  DPG (Dugway Proving Grounds) Soil & Water Exposure Tests

g.  GM9540P-97 Accelerated Corrosion Test (120 cycles)

h.  ASTMB117-G85 Modified Salt Spray (Fog) Testing-2,000 hours (tested by ARL for Lockheed Martin)

Cabinet shall include interior liner constructed of Type 304 stainless steel with sealed seams. Interior walls, floor and roof to be included.

2.1.16   Hail Guards
Hail guards shall be installed on the outside of the condenser coil.  The guards shall consist of perforated metal, of the same gauge and color as the unit itself.  Airflow through the hail guards shall not be restricted due to location or size of the perforations.  Guards shall be removable to accommodate coil cleaning.

2.2   SEQUENCE OF OPERATION

2.2.1   General
The unit shall have standalone controls for heating, cooling and humidity control based on ambient air conditions and maintaining a maximum cooling coil dew point of 54F (adjustable) for humidity control. The Outdoor Air Heating Setpoint is 69F - 1F Range (adjustable) and the Outdoor Air Cooling Setpoint is 77F + 1F Range (adjustable).

2.2.2   Sequence of Operation - Occupied

2.2.2.1   Emergency Stop

Contacts shall be available in the unit for remote shutdown of the unit's operation.

2.2.2.2   Starting Sequence
When 3-phase is powered to the unit the main unit controller will initialize. The unit will be placed in occupied operation via either the future BAS or by closing connection between unit terminals using the BACNet interface.

2.2.2.3   Starting Sequence
The outdoor air damper will be commanded to open. The damper end switch will make causing the main unit controller to initialize the indoor fan starting sequence. The ECM fan or VFD drive the sequence will begin by controlling to the airflow setpoint based on the operation of the kitchen hood. If after 30 seconds the indoor fan proving switch does not prove the indoor fan on, the main unit controller will command the indoor fan off and signal an alarm.

2.2.3   Operating Modes

a.   Ventilation

b.   Heating

c.   Dehumidification

d.   Cooling

All modes are enabled by the main unit control module. The control module calculates dewpoint based on  sensed outdoor air temperature and humidity. 

2.2.3.1   Ventilation Mode

Ventilation mode is enabled based on outdoor air temperature. Operation in Ventilation Mode is enabled when the outdoor temperature is between the Outdoor Air Cooling Setpoint and the Outdoor Air Heating Setpoint. Operation in Ventilation Mode continues until conditions call for dehumidification or when the outdoor air temperature fall outside of that condition.

2.2.3.2   Heating Mode

Heating mode is enabled based on Outdoor Air Heating Setpoint (OAHS) and Outdoor Air dew point Setpoint. If the outdoor air temperature is lower than the Outdoor Air dew point Setpoint, then Heating Mode shall be enabled.

During Heating Mode, Compressor will be staged on and modulate. If after a 3-minute minimum delay the discharge temperature is still below the OAHS setpoint, additional compressor(s) will be staged on sequentially following individual 3-minute minimum delays between each call. During operation in heating mode, the main unit controller will enable hot gas reheat at 100 percent.

Auxiliary Heating Mode will be enabled if the compressor heat is not able to maintain OAHS setpoint for more than 10 minutes. Auxiliary heating Maximum discharge air heating temperature is adjustable but cannot exceed 125°F for gas heat and 90°F for electric heat.

Outdoor coil defrosting occurs only when operating in DX heating mode with outdoor ambient temperature below 52°F and the outdoor coil temperature below 35°F. The first defrost cycle after power-up is initiated based on 30 minutes operating time at the required conditions. Twelve minutes after completion of the defrost cycle, the temperature difference between the outdoor coil and outdoor air is calculated resulting in a Clean Coil Delta T ( T) and is used as an indicator of unit performance at dry coil conditions. Over time, as moisture and frost accumulate on the coil, the coil temperature will drop, increasing the temperature difference. When the temperature difference between the outdoor coil and outdoor air reaches 1.8 x  T, a defrost cycle is initiated. While defrosting, the reversing valve(s) are in the cooling position, outdoor fan(s) are off, outdoor damper closes, return damper opens, the supply fan runs at minimum, and the compressor(s) continue to operate. If the optional return damper is not installed, the outdoor damper will remain open. The defrost cycle is terminated when the coil temperature rises high enough to indicate that the frost has been eliminated. Termination of the defrost cycle includes a "soft start" delay. At the end of each defrost cycle, the outdoor fan comes on 5 seconds before the reversing valve is de-energized to reduce noise. 

2.2.3.3   Dehumidification Mode

Dehumidification Mode is enabled on Outdoor Air Dewpoint Setpoint (OADS). If the outdoor air dewpoint is above or equal to the OADS, then Dehumidification  Mode shall be enabled. Dehumidification Mode will remain active until outdoor air dewpoints rise above the setpoints by 2°F.

Compressor control is based on Evaporator Leaving Air Temperature Setpoint. With dehumidification enabled, if evaporator leaving air temperature is above setpoint first stage dehumidification (Compressor 1) will start. If after a 3-minute minimum delay the evaporator leaving air temperature is still above the setpoint, additional compressor(s) will be staged on sequentially following individual 3-minute minimum delays between each call. During operation in Dehumidification Mode, the main unit controller shall enable hot gas reheat and it will modulate to maintain the Discharge Air Cooling Setpoint.

Following continuous 30-minute hot gas reheat operation at less than 100 percent reheat capacity a purge cycle will be initiated. During the purge cycle, the hot gas reheat signal is set and held at 100 percent for a period of 3 minutes. Following the purge cycle, normal operation resumes.

2.2.3.4   Cooling Mode

If the outdoor air temperature is above than the Outdoor Air Heating Setpoint (OAHS) and the controller is not calling for dehumidification, then Cooling Mode shall be enabled. Compressor staging is identical to dehumidification however the control temperature is the Discharge Air Cooling Setpoint. Should the discharge temperature begin to fall too low, the hot gas reheat shall be enabled and modulate to maintain the Discharge Air Cooling Setpoint.

2.2.4   Digital Compressors
Main unit controller will modulate digital compressor to maintain either Evap Leaving Temp Setpoint or Discharge Air Cooling Setpoint depending on mode of operation. Remaining compressors will be staged as described in operating modes.

2.2.4.1   Air Source Heat Pump Head Pressure Control

Head pressure will be controlled with variable speed controls that allow increased reheat capacity and mechanical cooling for ambient conditions as low as 0°F. A pressure sensor on the liquid line will modulate the condenser fan(s) to maintain a pre- determined setpoint of 350 psi of liquid pressure.

2.2.4.2   Sequence of Operation - Unoccupied

The refrigeration cycle will sequence to off position, the evaporator and condenser fans shall stop and the outdoor air damper will close.

2.3   HEAT PUMPS, AIR TO AIR (CU)

2.3.1   General
Cooling performance shall be rated in accordance with ARI testing procedures. Unit shall be factory assembled, internally wired, fully charged with R-410A.  Wiring internal to the unit shall be colored and numbered for simplified identification. Units shall be classified in accordance to UL 1995.
Manufacturer of new outdoor heat pump shall match the manufacturer of the indoor air handling unit and the matched set shall be AHRI rated for a minimum of SEER 14 in accordance with ASHRAE 90.1-2013.

The unit shall include an epoxy coat sea coast protection to withstand a minimum of 4000 hours salt spray test in accordance with ASTM B-287.
2.4   FILTERS
Provide filters to filter outside air and return air and locate inside heat pump, air to air (DOAS) unit and inside filter box where shown on the drawings.  Provide replaceable (throw-away) for DOAS unit, filter boxes and existing ACU's.  Filters shall conform to UL 900, Class 1.  Polyurethane filters shall not be used.  Provide new 1 inch filters for existing ACU's prior to balancing.

2.4.1   Replaceable Type Filters

Throw-away frames and media, standard dust holding capacity, 350 fpm maximum face velocity, and  one inch or  2 inches thick as noted.  Filters shall have a minimum efficiency reporting value (MERV) of 13 when tested in accordance with ASHRAE 52.2.

2.4.2   Manometers
Provide manufacturer's standard manometer for DOAS unit.  Provide inclined-type manometers for filter stations for the filter boxes shown on the drawings.  Provide sufficient length to read at least one inch of water column with 10 major graduations, and equipped with spirit level.  Equip manometers with overpressure safety traps to prevent loss of fluid, and two three-way vent valves for checking zero setting.  Mercury shall not be used as the operating fluid.

2.5   MOTORS AND STARTERS

NEMA MG 1, NEMA ICS 1, and NEMA ICS 2.  Variable speed.  Motors less than 1 hp shall meet NEMA High Efficiency requirements.  Motors 1 hp and larger shall meet NEMA Premium Efficiency requirements.  Determine specific motor characteristics to ensure provision of correctly sized starters and overload heaters.  Provide motors to operate at full capacity with a voltage variation of plus or minus 10 percent of the motor voltage rating. Motor size shall be sufficient for the duty to be performed and shall not exceed its full load nameplate current rating when driven equipment is operated at specified capacity under the most severe conditions likely to be encountered.  When motor size provided differs from size indicated or specified, the Contractor shall make the necessary adjustments to the wiring, disconnect devices, and branch circuit protection to accommodate equipment actually provided.

PART 3   EXECUTION
3.1   EQUIPMENT INSTALLATION

Install equipment and components in a manner to ensure proper and sequential operation of equipment and equipment controls.  Install equipment not covered in this section, or in manufacturer's instructions, as recommended by manufacturer's representative.  Provide proper foundations for mounting of equipment, accessories, appurtenances, piping and controls including, but not limited to, supports, vibration isolators, stands, guides, anchors, clamps and brackets.  Foundations for equipment shall conform to equipment manufacturer's recommendation, unless otherwise indicated.  Set anchor bolts and sleeves using templates.  Provide anchor bolts of adequate length. Locate equipment to allow working space for servicing including shaft removal, disassembling compressor cylinders and pistons, replacing or adjusting drives, motors, or shaft seals, access to valves of shell and tube equipment, tube cleaning or replacement, access to automatic controls, refrigerant charging, lubrication, oil draining and working clearance under overhead lines.  Provide electric isolation between dissimilar metals for the purpose of minimizing galvanic corrosion.

3.2   AIR FILTERS

Allow access space for servicing filters.  Install filters with suitable sealing to prevent bypassing of air.  Perform and document that proper Indoor Air Quality During Construction procedures have been followed; this includes providing documentation showing that after construction ends, and prior to occupancy, new filters were provided and installed.

3.3   FIELD QUALITY CONTROL

3.3.1   Cleaning of existing refrigerant lines for CU-3.
Flush and clean the refrigerant liquid and gas lines including the existing thermal expansion valve.  Remove and capture the refrigerant.  Remove obstacles including the expansion valve and liquid dryer from the line set. Purge the lines with a nitrogen charge.  Flush the line with a flushing agent unit the flushing agent runs clean.  Colect and dispose of the flushing agent in accordance with the Material Safety Data Sheets.  Reinstall cleaned expansion valve and new filter dryer.  Purge the line set with nitrogen.
3.3.1   Leak Testing

Upon completion of installation of air conditioning equipment, test factory- and field-installed refrigerant piping with an electronic-type leak detector.  Use same type of refrigerant to be provided in the system for leak testing.  When nitrogen is used to boost system pressure for testing, ensure that it is eliminated from the system before charging. Minimum refrigerant leak field test pressure shall be as specified in ANSI/ASHRAE 15 & 34, except that test pressure shall not exceed 150 psig on hermetic compressors unless otherwise specified as a low side test pressure on the equipment nameplate.  If leaks are detected at time of installation or during warranty period, remove the entire refrigerant charge from the system, correct leaks, and retest system.

3.3.2   Evacuation, Dehydration, and Charging

After field charged refrigerant system is found to be without leaks or after leaks have been repaired on field-charged and factory-charged systems, evacuate the system using a reliable gage and a vacuum pump capable of pulling a vacuum of at least one mm Hg absolute.  Evacuate system in accordance with the triple-evacuation and blotter method or in accordance with equipment manufacturer's printed instructions and recharge system.

3.3.3   Start-Up and Initial Operational Tests
Test the air conditioning systems and systems components for proper operation.  Adjust safety and automatic control instruments as necessary to ensure proper operation and sequence.  Conduct operational tests for not less than 8 hours.

3.3.4   Performance Tests

Upon completion of evacuation, charging, startup, final leak testing, and proper adjustment of controls, test the systems to demonstrate compliance with performance and capacity requirements.  Test systems for not less than 8 hours, record readings hourly.  At the end of the test period, average the readings, and the average shall be considered to be the system performance.  Record the following readings:

-- End of Section --

SECTION 26 20 00

INTERIOR DISTRIBUTION SYSTEM

PART 1   GENERAL
1.1   REFERENCES

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

ASTM INTERNATIONAL (ASTM)

ASTM B1
(2013) Standard Specification for Hard-Drawn Copper Wire

ASTM B8
(2011; R 2017) Standard Specification for Concentric-Lay-Stranded Copper Conductors, Hard, Medium-Hard, or Soft

ASTM D709
(2017) Standard Specification for Laminated Thermosetting Materials

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE 100
(2000; Archived) The Authoritative Dictionary of IEEE Standards Terms

IEEE C2
(2017; Errata 1-2 2017; INT 1 2017) National Electrical Safety Code

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

ANSI C80.1
(2005) American National Standard for Electrical Rigid Steel Conduit (ERSC)

ANSI C80.3
(2015) American National Standard for Electrical Metallic Tubing (EMT)

NEMA FU 1
(2012) Low Voltage Cartridge Fuses

NEMA ICS 1
(2000; R 2015) Standard for Industrial Control and Systems: General Requirements

NEMA ICS 2
(2000; R 2005; Errata 2008) Industrial Control and Systems Controllers, Contactors, and Overload Relays Rated 600 V

NEMA ICS 4
(2015) Application Guideline for Terminal Blocks

NEMA ICS 6
(1993; R 2016) Industrial Control and Systems:  Enclosures

NEMA KS 1
(2013) Enclosed and Miscellaneous Distribution Equipment Switches (600 V Maximum)

NEMA MG 1
(2016; SUPP 2016) Motors and Generators

NEMA MG 10
(2017) Energy Management Guide for Selection and Use of Fixed Frequency Medium AC Squirrel-Cage Polyphase Induction Motors

NEMA MG 11
(1977; R 2012) Energy Management Guide for Selection and Use of Single Phase Motors

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70
(2017; ERTA 1-2 2017; TIA 17-1; TIA 17-2; TIA 17-3; TIA 17-4; TIA 17-5; TIA 17-6; TIA 17-7; TIA 17-8; TIA 17-9; TIA 17-10; TIA 17-11; TIA 17-12; TIA 17-13; TIA 17-14; TIA 17-15; TIA 17-16; TIA 17-17 ) National Electrical Code

UNDERWRITERS LABORATORIES (UL)

UL 1
(2005; Reprint Aug 2017) UL Standard for Safety Flexible Metal Conduit

UL 1063
(2017) UL Standard for Safety Machine-Tool Wires and Cables

UL 1242
(2006; Reprint Mar 2014) Standard for Electrical Intermediate Metal Conduit -- Steel

UL 1449
(2014; Reprint Jul 2017) UL Standard for Safety Surge Protective Devices

UL 198M
(2018) UL Standard for Mine-Duty Fuses

UL 360
(2013; Reprint Nov 2018) UL Standard for Safety Liquid-Tight Flexible Metal Conduit

UL 4248-1
(2017) UL Standard for Safety Fuseholders - Part 1: General Requirements

UL 4248-12
(2018) UL Standard for Safety Fuseholders - Part 12: Class R

UL 44
(2018) UL Standard for Safety Thermoset-Insulated Wires and Cables

UL 486A-486B
(2018) UL Standard for Safety Wire Connectors

UL 486C
(2018) UL Standard for Safety Splicing Wire Connectors

UL 50
(2015) UL Standard for Safety Enclosures for Electrical Equipment, Non-Environmental Considerations

UL 506
(2017) UL Standard for Safety Specialty Transformers

UL 508
(2018) UL Standard for Safety Industrial Control Equipment

UL 510
(2017) UL Standard for Safety Polyvinyl Chloride, Polyethylene and Rubber Insulating Tape

UL 514B
(2012; Reprint Nov 2014) Conduit, Tubing and Cable Fittings

UL 6
(2007; Reprint Nov 2014) Electrical Rigid Metal Conduit-Steel

UL 797
(2007; Reprint Mar 2017) UL Standard for Safety Electrical Metallic Tubing -- Steel

UL 83
(2017) UL Standard for Safety Thermoplastic-Insulated Wires and Cables

UL 984
(1996; Reprint Sep 2005) Hermetic Refrigerant Motor-Compressors

1.2   DEFINITIONS

Unless otherwise specified or indicated, electrical and electronics terms used in these specifications, and on the drawings, are as defined in IEEE 100.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; submittals not having a "G" designation are for information only.  When used, a designation following the "G" designation identifies the office that will review the submittal for the Government.  Submit the following in accordance with Section 01 33 00.

SD-03 Product Data
Circuit breakers; G
Switches; G
SD-06 Test Reports
600-volt wiring test; G
Grounding system test; G
1.4   QUALITY ASSURANCE

1.4.1   Regulatory Requirements

In each of the publications referred to herein, consider the advisory provisions to be mandatory, as though the word, "shall" or "must" had been substituted for "should" wherever it appears.  Interpret references in these publications to the "authority having jurisdiction," or words of similar meaning, to mean the Contracting Officer.  Provide equipment, materials, installation, and workmanship in accordance with the mandatory and advisory provisions of NFPA 70 unless more stringent requirements are specified or indicated.

1.4.2   Standard Products

Provide materials and equipment that are products of manufacturers regularly engaged in the production of such products which are of equal material, design and workmanship and:

a.  Have been in satisfactory commercial or industrial use for 2 years prior to bid opening including applications of equipment and materials under similar circumstances and of similar size.  

b.  Have been on sale on the commercial market through advertisements, manufacturers' catalogs, or brochures during the 2-year period.

c.  Where two or more items of the same class of equipment are required, provide products of a single manufacturer; however, the component parts of the item need not be the products of the same manufacturer unless stated in this section.

1.4.2.1   Alternative Qualifications

Products having less than a 2-year field service record will be acceptable if a certified record of satisfactory field operation for not less than 6000 hours, exclusive of the manufacturers' factory or laboratory tests, is furnished.

1.4.2.2   Material and Equipment Manufacturing Date

Products manufactured more than 3 years prior to date of delivery to site are not acceptable.

1.5   WARRANTY

Provide equipment items  supported by service organizations that are reasonably convenient to the equipment installation in order to render satisfactory service to the equipment on a regular and emergency basis during the warranty period of the contract.

PART 2   PRODUCTS
2.1   MATERIALS AND EQUIPMENT

As a minimum, meet requirements of UL, where UL standards are established for those items, and requirements of NFPA 70 for all materials, equipment, and devices.

2.2   CONDUIT AND FITTINGS

Conform to the following:

2.2.1   Rigid Metallic Conduit

2.2.1.1   Rigid, Threaded Zinc-Coated Steel Conduit

ANSI C80.1, UL 6.

2.2.2   Intermediate Metal Conduit (IMC)

UL 1242, zinc-coated steel only.

2.2.3   Electrical, Zinc-Coated Steel Metallic Tubing (EMT)

UL 797, ANSI C80.3.

2.2.4   Flexible Metal Conduit

UL 1.

2.2.4.1   Liquid-Tight Flexible Metal Conduit, Steel

UL 360.

2.2.5   Fittings for Metal Conduit, EMT, and Flexible Metal Conduit

UL 514B.  Ferrous fittings:  cadmium- or zinc-coated in accordance with UL 514B.

2.2.5.1   Fittings for Rigid Metal Conduit and IMC

Threaded-type.  Split couplings unacceptable.

2.2.5.2   Fittings for EMT

Die Cast compression type.

2.3   CABINETS, JUNCTION BOXES, AND PULL BOXES

Volume greater than 100 cubic inches, UL 50, hot-dip, zinc-coated, if sheet steel.

2.4   WIRES AND CABLES

Provide wires and cables in accordance applicable requirements of NFPA 70 and UL for type of insulation, jacket, and conductor specified or indicated.  Do not use wires and cables manufactured more than 12 months prior to date of delivery to site.

2.4.1   Conductors
Provide the following:

a.  Conductor sizes and capacities shown are based on copper, unless indicated otherwise.

b.  Conductors No. 8 AWG and larger diameter:  stranded.

c.  Conductors No. 10 AWG and smaller diameter:  solid.

d.  Conductors for remote control, alarm, and signal circuits, classes 1, 2, and 3:  stranded unless specifically indicated otherwise.

e.  All conductors:  copper.

2.4.1.1   Minimum Conductor Sizes

Provide minimum conductor size in accordance with the following:

a.  Branch circuits:  No. 12 AWG. 

b.  Class 1 remote-control and signal circuits:  No. 14 AWG.

c.  Class 2 low-energy, remote-control and signal circuits:  No. 16 AWG. 

d.  Class 3 low-energy, remote-control, alarm and signal circuits:  No. 22 AWG.

2.4.2   Color Coding

Provide color coding for service, feeder, branch, control, and signaling circuit conductors.  

2.4.2.1   Ground and Neutral Conductors

Provide color coding of ground and neutral conductors as follows:

a.  Grounding conductors:  Green.

b.  Neutral conductors:  White.

c.  Exception, where neutrals of more than one system are installed in same raceway or box, other neutrals color coding:  white with a different colored (not green) stripe for each.

2.4.2.2   Ungrounded Conductors
Provide color coding of ungrounded conductors in different voltage systems as follows:

a.  208/120 volt, three-phase

(1)  Phase A - black

(2)  Phase B - red

(3)  Phase C - blue

2.4.3   Insulation
Unless specified or indicated otherwise or required by NFPA 70, provide power and lighting wires rated for 600-volts, Type THWN/THHN conforming to UL 83, except that grounding wire may be type TW conforming to UL 83; remote-control and signal circuits:  Type TW or TF, conforming to UL 83.  Where lighting fixtures require 90-degree Centigrade (C) conductors, provide only conductors with 90-degree C insulation or better.

2.4.4   Bonding Conductors

ASTM B1, solid bare copper wire for sizes No. 8 AWG and smaller diameter; ASTM B8, Class B, stranded bare copper wire for sizes No. 6 AWG and larger diameter.

2.5   SPLICES AND TERMINATION COMPONENTS

UL 486A-486B for wire connectors and UL 510 for insulating tapes.  Connectors for No. 10 AWG and smaller diameter wires:  insulated, pressure-type in accordance with UL 486A-486B or UL 486C (twist-on splicing connector).  Provide solderless terminal lugs on stranded conductors.

2.6   SWITCHES
2.6.1   Disconnect Switches

NEMA KS 1.  Provide heavy duty-type switches where indicated, where switches are rated higher than 240 volts, and for double-throw switches.  Utilize Class R fuseholders and fuses for fused switches, unless indicated otherwise.  Provide horsepower rated for switches serving as the motor-disconnect means.  Provide switches in NEMA 4X, enclosure where indicated per NEMA ICS 6.

2.7   FUSES
NEMA FU 1.  Provide complete set of fuses for each fusible switch.  Coordinate time-current characteristics curves of fuses serving motors or connected in series with circuit breakers for proper operation.  Provide fuses with a voltage rating not less than circuit voltage.

2.7.1   Fuseholders
Provide in accordance with UL 4248-1.

2.7.2   Cartridge Fuses, Current Limiting Type (Class R)

UL 198M, Class RK-5 time-delay type.  Provide only Class R  associated fuseholders in accordance with UL 4248-12.

2.8   PANELBOARDS
2.8.1   Circuit Breakers
Circuit breakers shall match existing Square D circuit breakers connected to existing Square D switchboard.

2.8.1.1   Multipole Breakers

Provide common trip-type with single operating handle.  Design breaker such that overload in one pole automatically causes all poles to open.  Maintain phase sequence throughout each panel so that any three adjacent breaker poles are connected to Phases A, B, and C, respectively.

2.9   MOTORS

Provide motors in accordance with the following:

a.  NEMA MG 1.

b.  Hermetic-type sealed motor compressors:  Also comply with UL 984.

c.  Provide the size in terms of HP, or kVA, or full-load current, or a combination of these characteristics, and other characteristics, of each motor as indicated or specified.  

d.  Determine specific motor characteristics to ensure provision of correctly sized starters and overload heaters.

e.  Rate motors for operation on 208-volt, 3-phase circuits with a terminal voltage rating of 200 volts, and those for operation on 480-volt, 3-phase circuits with a  terminal voltage rating of 460 volts.  

f.  Use motors designed to operate at full capacity with voltage variation of plus or minus 10 percent of motor voltage rating.  

g.  Unless otherwise indicated, use continuous duty type motors if rated 1 HP and above.

h.  Where fuse protection is specifically recommended by the equipment manufacturer, provide fused switches in lieu of non-fused switches indicated.

2.9.1   High Efficiency Single-Phase Motors

Single-phase fractional-horsepower alternating-current motors:  high efficiency types corresponding to the applications listed in NEMA MG 11.  In exception, for motor-driven equipment with a minimum seasonal or overall efficiency rating, such as a SEER rating, provide equipment with motor to meet the overall system rating indicated.

2.9.2   Premium Efficiency Polyphase Motors

Select polyphase motors based on high efficiency characteristics relative to typical characteristics and applications as listed in NEMA MG 10.  In addition, continuous rated, polyphase squirrel-cage medium induction motors must meet the requirements for premium efficiency electric motors in accordance with NEMA MG 1, including the NEMA full load efficiency ratings.  In exception, for motor-driven equipment with a minimum seasonal or overall efficiency rating, such as a SEER rating, provide equipment with motor to meet the overall system rating indicated.

2.9.3   Motor Sizes

Provide size for duty to be performed, not exceeding the full-load nameplate current rating when driven equipment is operated at specified capacity under most severe conditions likely to be encountered.  When motor size provided differs from size indicated or specified, make adjustments to wiring, disconnect devices, and branch circuit protection to accommodate equipment actually provided.  Provide controllers for motors rated 1-hp and above with electronic phase-voltage monitors designed to protect motors from phase-loss, undervoltage, and overvoltage.  Provide protection for motors from immediate restart by a time adjustable restart relay.

2.9.4   Wiring and Conduit

Provide internal wiring for components of packaged equipment as an integral part of the equipment.  Provide power wiring and conduit for field-installed equipment as specified herein.  Power wiring and conduit:  conform to the requirements specified herein.  Control wiring:  provided under, and conform to, the requirements of the section specifying the associated equipment.

2.10   MOTOR CONTROLLERS
Provide motor controllers in accordance with the following:

a.  UL 508, NEMA ICS 1, and NEMA ICS 2.

b.  Provide controllers with thermal overload protection in each phase, and one spare normally open auxiliary contact, and one spare normally closed auxiliary contact.

c.  Provide controllers for motors rated 1-hp and above with electronic phase-voltage monitors designed to protect motors from phase-loss, undervoltage, and overvoltage.

d.  Provide protection for motors from immediate restart by a time adjustable restart relay.

e.  When used with pressure, float, or similar automatic-type or maintained-contact switch, provide a hand/off/automatic selector switch with the controller.

f.  Connections to selector switch:  wired such that only normal automatic regulatory control devices are bypassed when switch is in "hand" position.

g.  Safety control devices, such as low and high pressure cutouts, high temperature cutouts, and motor overload protective devices:  connected in motor control circuit in "hand" and "automatic" positions.

h.  Control circuit connections to hand/off/automatic selector switch or to more than one automatic regulatory control device:  made in accordance with indicated or manufacturer's approved wiring diagram.

i.  Provide selector switch with the means for locking in any position.

j.  Provide a disconnecting means, capable of being locked in the open position, for the motor that is located in sight from the motor location and the driven machinery location.  As an alternative, provide a motor controller disconnect, capable of being locked in the open position, to serve as the disconnecting means for the motor if it is in sight from the motor location and the driven machinery location.

l.  Overload protective devices:  provide adequate protection to motor windings; be thermal inverse-time-limit type; and include manual reset-type pushbutton on outside of motor controller case. 

m.  Cover of combination motor controller and manual switch or circuit breaker:  interlocked with operating handle of switch or circuit breaker so that cover cannot be opened unless handle of switch or circuit breaker is in "off" position.

2.10.1   Control Wiring

Provide control wiring in accordance with the following:

a.  All control wire:  stranded tinned copper switchboard wire with 600-volt flame-retardant insulation Type SIS meeting UL 44, or Type MTW meeting UL 1063, and passing the VW-1 flame tests included in those standards.

b.  Hinge wire:  Class K stranding.  

c.  Current transformer secondary leads:  not smaller than No. 10 AWG.

d.  Control wire minimum size:  No. 14 AWG.

e.  Power wiring for 480-volt circuits and below:  the same type as control wiring with No. 12 AWG minimum size.

f.  Provide wiring and terminal arrangement on the terminal blocks to permit the individual conductors of each external cable to be terminated on adjacent terminal points.

2.10.2   Control Circuit Terminal Blocks

Provide control circuit terminal blocks in accordance with the following:

a.  NEMA ICS 4.

b.  Control circuit terminal blocks for control wiring:  molded or fabricated type with barriers, rated not less than 600 volts.

c.  Provide terminals with removable binding, fillister or washer head screw type, or of the stud type with contact and locking nuts.

d.  Terminals:  not less than No. 10 in size with sufficient length and space for connecting at least two indented terminals for 10 AWG conductors to each terminal.

e.  Terminal arrangement:  subject to the approval of the Contracting Officer with not less than four (4) spare terminals or 10 percent, whichever is greater, provided on each block or group of blocks.

f.  Modular, pull apart, terminal blocks are acceptable provided they are of the channel or rail-mounted type.

g.  Submit data showing that any proposed alternate will accommodate the specified number of wires, are of adequate current-carrying capacity, and are constructed to assure positive contact between current-carrying parts.

2.10.2.1   Types of Terminal Blocks

a.  Short-Circuiting Type:  Short-circuiting type terminal blocks:  furnished for all current transformer secondary leads with provision for shorting together all leads from each current transformer without first opening any circuit.  Terminal blocks:  comply with the requirements of paragraph CONTROL CIRCUIT TERMINAL BLOCKS above.

b.  Load Type:  Load terminal blocks rated not less than 600 volts and of adequate capacity:  provided for the conductors for NEMA Size 3 and smaller motor controllers and for other power circuits, except those for feeder tap units.  Provide terminals of either the stud type with contact nuts and locking nuts or of the removable screw type, having length and space for at least two indented terminals of the size required on the conductors to be terminated.  For conductors rated more than 50 amperes, provide screws with hexagonal heads.  Conducting parts between connected terminals must have adequate contact surface and cross-section to operate without overheating.  Provide eEach connected terminal with the circuit designation or wire number placed on or near the terminal in permanent contrasting color.

2.10.3   Control Circuits
Control circuits:  maximum voltage of 120 volts derived from control transformer in same enclosure.  Transformers:  conform to UL 506, as applicable.  Transformers, other than transformers in bridge circuits:  provide primaries wound for voltage available and secondaries wound for correct control circuit voltage.  Size transformers so that 80 percent of rated capacity equals connected load.  Provide disconnect switch on primary side.

2.11   MANUFACTURER'S NAMEPLATE

Provide on each item of equipment a nameplate bearing the manufacturer's name, address, model number, and serial number securely affixed in a conspicuous place; the nameplate of the distributing agent will not be acceptable.

2.12   FIELD FABRICATED NAMEPLATES

Provide field fabricated nameplates in accordance with the following:

a.  ASTM D709.

b.  Provide laminated plastic nameplates for each equipment enclosure, relay, switch, and device; as specified or as indicated on the drawings.

c.  Each nameplate inscription:  identify the function and, when applicable, the position.

d.  Nameplates:  melamine plastic, 0.125 inch thick, black with white center core.

e.  Surface:  matte finish.  Corners:  square.  Accurately align lettering and engrave into the core.

f.  Minimum size of nameplates:   one by 2.5 inches.

g.  Lettering size and style:  a minimum of 0.25 inch high normal block style.

2.13   FIRESTOPPING MATERIALS

Provide firestopping around electrical penetrations in accordance with Section 07 84 00, FIRESTOPPING .

2.14   SURGE PROTECTIVE DEVICES
Provide parallel type surge protective devices (SPD) which comply with UL 1449 at the service entrance, panelboards.  Provide surge protectors in a NEMA 1 enclosure per NEMA ICS 6.  SPD must have the same short-circuit current rating as the protected equipment and shall not be installed at a point of system where the available fault current is in excess of that rating.Use Type 1 or Type 2 SPD and connect on the load side of a dedicated circuit breaker.  Submit performance and characteristic curves.

Provide the following modes of protection:

      FOR SINGLE PHASE AND THREE PHASE WYE CONNECTED SYSTEMS-

            Phase to phase ( L-L )

            Each phase to neutral ( L-N )

            Neutral to ground ( N-G )

            Phase to ground ( L-G )

SPDs at the service entrance:  provide with a minimum surge current rating of 80,000 amperes for L-L mode minimum and 40,000 amperes for other modes (L-N, L-G, and N-G).

Provide SPDs. Maximum L-N, L-G, and N-G Voltage Protection Rating:

      700V for 208Y/120V, three phase system

Maximum L-L Voltage Protection Rating:

      1,200V for 208Y/120V, three phase system

The minimum MCOV (Maximum Continuous Operating Voltage) rating for L-N and L-G modes of operation:  120% of nominal voltage for 240 volts and below.

PART 3   EXECUTION
3.1   INSTALLATION

Electrical installations, including weatherproof and ducts, plenums and other air-handling spaces:  conform to requirements of NFPA 70 and IEEE C2 and to requirements specified herein.

3.1.1   Wiring Methods

Provide insulated conductors installed in rigid steel conduit, IMC, rigid nonmetallic conduit, or EMT, except where specifically indicated or specified otherwise or required by NFPA 70 to be installed otherwise.  Grounding conductor:  separate from electrical system neutral conductor.  Provide insulated green equipment grounding conductor for circuit(s) installed in conduit and raceways.  Minimum conduit size:   1/2 inch in diameter for low voltage lighting and power circuits.  Vertical distribution in multiple story buildings:  made with metal conduit in fire-rated shafts, with metal conduit extending through shafts for minimum distance of 6 inches.  Firestop conduit which penetrates fire-rated walls, fire-rated partitions.

3.1.1.1   Pull Wire

Install pull wires in empty conduits.  Pull wire:  plastic having minimum 200-pound force tensile strength.  Leave minimum 36 inches of slack at each end of pull wire.

3.1.2   Conduit Installation
Unless indicated otherwise, conceal conduit under floor slabs and within finished walls, ceilings, and floors.  Keep conduit minimum  6 inches away from parallel runs of flues and steam or hot water pipes.  Install conduit parallel with or at right angles to ceilings, walls, and structural members where located above accessible ceilings and where conduit will be visible after completion of project.

3.1.2.1   Restrictions Applicable to EMT

a.  Do not install underground.

b.  Do not encase in concrete, mortar, grout, or other cementitious materials.

c.  Do not use in areas subject to severe physical damage including but not limited to equipment rooms where moving or replacing equipment could physically damage the EMT.

d.  Do not use in hazardous areas.

e.  Do not use outdoors.

f.  Do not use when the enclosed conductors must be shielded from the effects of High-altitude Electromagnetic Pulse (HEMP).

3.1.2.2   Restrictions Applicable to Flexible Conduit

Use only as specified in paragraph FLEXIBLE CONNECTIONS.  Do not use when the enclosed conductors must be shielded from the effects of High-altitude Electromagnetic Pulse (HEMP).

3.1.2.3   Stub-Ups

Provide conduits stubbed up through concrete floor for connection to free-standing equipment with adjustable top or coupling threaded inside for plugs, set flush with finished floor.  Extend conductors to equipment in rigid steel conduit, except that flexible metal conduit may be used 6 inches above floor.  Where no equipment connections are made, install screwdriver-operated threaded flush plugs in conduit end.

3.1.2.4   Conduit Support

Support conduit by pipe straps, wall brackets, threaded rod conduit hangers, or ceiling trapeze. Fasten by wood screws to wood; by toggle bolts on hollow masonry units; by concrete inserts or expansion bolts on concrete or brick; and by machine screws, welded threaded studs, or spring-tension clamps on steel work. Threaded C-clamps may be used on rigid steel conduit only.  Do not weld conduits or pipe straps to steel structures.  Do not exceed one-fourth proof test load for load applied to fasteners.  Provide vibration resistant and shock-resistant fasteners attached to concrete ceiling.  Do not cut main reinforcing bars for any holes cut to depth of more than 1 1/2 inches in reinforced concrete beams or to depth of more than 3/4 inch in concrete joints.  Fill unused holes.  In partitions of light steel construction, use sheet metal screws.  In suspended-ceiling construction, run conduit above ceiling.  Do not support conduit by ceiling support system.  Conduit and box systems:  supported independently of both (a) tie wires supporting ceiling grid system, and (b) ceiling grid system into which ceiling panels are placed.  Do not share supporting means between electrical raceways and mechanical piping or ducts.  Coordinate installation with above-ceiling mechanical systems to assure maximum accessibility to all systems.  Spring-steel fasteners may be used for lighting branch circuit conduit supports in suspended ceilings in dry locations. Where conduit crosses building expansion joints, provide suitable expansion fitting that maintains conduit electrical continuity by bonding jumpers or other means.  For conduits greater than 2 1/2 inches inside diameter, provide supports to resist forces of 0.5 times the equipment weight in any direction and 1.5 times the equipment weight in the downward direction.

3.1.2.5   Directional Changes in Conduit Runs

Make changes in direction of runs with symmetrical bends or cast-metal fittings.  Make field-made bends and offsets with hickey or conduit-bending machine.  Do not install crushed or deformed conduits.  Avoid trapped conduits.  Prevent plaster, dirt, or trash from lodging in conduits, boxes, fittings, and equipment during construction.  Free clogged conduits of obstructions.

3.1.2.6   Locknuts and Bushings
Fasten conduits to sheet metal boxes and cabinets with two locknuts where required by NFPA 70, where insulated bushings are used, and where bushings cannot be brought into firm contact with the box; otherwise, use at least minimum single locknut and bushing.  Provide locknuts with sharp edges for digging into wall of metal enclosures.  Install bushings on ends of conduits, and provide insulating type where required by NFPA 70.

3.1.2.7   Flexible Connections
Provide flexible steel conduit between 3 and 6 feet in length for recessed and semirecessed lighting fixtures; for equipment subject to vibration, noise transmission, or movement; and for motors.  Install flexible conduit to allow 20 percent slack.  Minimum flexible steel conduit size:   1/2 inch diameter.  Provide liquid tight flexible conduit in wet and damp locations for equipment subject to vibration, noise transmission, movement or motors.  Provide separate ground conductor across flexible connections.

3.1.3   Boxes, Outlets, and Supports

Provide boxes in wiring and raceway systems wherever required for pulling of wires, making connections, and mounting of devices or fixtures.  Boxes for metallic raceways:  cast-metal, hub-type when located in wet locations, when surface mounted on outside of exterior surfaces, when surface mounted on interior walls exposed up to 7 feet above floors and walkways, or when installed in hazardous areas and when specifically indicated.  Boxes in other locations:  sheet steel, and nonmetallic boxes may be used with nonmetallic conduit system.  Provide each box with volume required by NFPA 70 for number of conductors enclosed in box.  Boxes for mounting lighting fixtures:  minimum 4 inches square, or octagonal, except that smaller boxes may be installed as required by fixture configurations, as approved.  Boxes for use in masonry-block or tile walls:  square-cornered, tile-type, or standard boxes having square-cornered, tile-type covers.  Provide gaskets for cast-metal boxes installed in wet locations and boxes installed flush with outside of exterior surfaces.  Provide separate boxes for flush or recessed fixtures when required by fixture terminal operating temperature; provide readily removable fixtures for access to boxes unless ceiling access panels are provided.  Support boxes and pendants for surface-mounted fixtures on suspended ceilings independently of ceiling supports.  Fasten boxes and supports with wood screws on wood, with bolts and expansion shields on concrete or brick, with toggle bolts on hollow masonry units, and with machine screws or welded studs on steel.  Threaded studs driven in by powder charge and provided with lockwashers and nuts or nail-type nylon anchors may be used in lieu of wood screws, expansion shields, or machine screws.  In open overhead spaces, cast boxes threaded to raceways need not be separately supported except where used for fixture support; support sheet metal boxes directly from building structure or by bar hangers.  Where bar hangers are used, attach bar to raceways on opposite sides of box, and support raceway with approved-type fastener maximum 24 inches from box.  When penetrating reinforced concrete members, avoid cutting reinforcing steel.

3.1.3.1   Boxes

Boxes for use with raceway systems:  minimum 1 1/2 inches deep, except where shallower boxes required by structural conditions are approved.  Boxes for other than lighting fixture outlets:  minimum 4 inches square, except that 4 by 2 inch boxes may be used where only one raceway enters outlet.  Mount outlet boxes flush in finished walls.

3.1.3.2   Pull Boxes

Construct of at least minimum size required by NFPA 70 of code-gauge aluminum or galvanized sheet steel, except where cast-metal boxes are required in locations specified herein.  Provide boxes with screw-fastened covers.  Where several feeders pass through common pull box, tag feeders to indicate clearly electrical characteristics, circuit number, and panel designation.

3.1.3.3   Extension Rings

Extension rings are not permitted for new construction.  Use only on existing boxes in concealed conduit systems where wall is furred out for new finish.

3.1.4   Mounting Heights
Mount  enclosed circuit breakers, motor controller and disconnecting switches so height of operating handle at its highest position is maximum 78 inches above floor.  Mount receptacles 18 inches above finished floor.  Mount other devices as indicated.  Measure mounting heights of wiring devices and outlets to center of device or outlet.

3.1.5   Conductor Identification
Provide conductor identification within each enclosure where tap, splice, or termination is made.  For conductors No. 6 AWG and smaller diameter, provide color coding by factory-applied, color-impregnated insulation.  For conductors No. 4 AWG and larger diameter, provide color coding by plastic-coated, self-sticking markers; colored nylon cable ties and plates; or heat shrink-type sleeves.  Identify control circuit terminations in accordance with Section 23 09 00 INSTRUMENTATION AND CONTROL FOR HVAC.

3.1.5.1   Marking Strips

Provide marking strips in accordance with the following:

a.  Provide white or other light-colored plastic marking strips, fastened by screws to each terminal block, for wire designations.

b.  Use permanent ink for the wire numbers

c.  Provide reversible marking strips to permit marking both sides, or provide two marking strips with each block.

d.  Size marking strips to accommodate the two sets of wire numbers.

e.  Assign a device designation in accordance with NEMA ICS 1 to each device to which a connection is made.  Mark each device terminal to which a connection is made with a distinct terminal marking corresponding to the wire designation used on the Contractor's schematic and connection diagrams.

f.  The wire (terminal point) designations used on the Contractor's wiring diagrams and printed on terminal block marking strips may be according to the Contractor's standard practice; however, provide additional wire and cable designations for identification of remote (external) circuits for the Government's wire designations.

g.  Prints of the marking strips drawings submitted for approval will be so marked and returned to the Contractor for addition of the designations to the terminal strips and tracings, along with any rearrangement of points required.

3.1.6   Splices
Make splices in accessible locations.  Make splices in conductors No. 10 AWG and smaller diameter with insulated, pressure-type connector.  Make splices in conductors No. 8 AWG and larger diameter with solderless connector, and cover with insulation material equivalent to conductor insulation.

3.1.7   Electrical Penetrations

Seal openings around electrical penetrations through fire resistance-rated walls, partitions, floors, or ceilings in accordance with Section 07 84 00 FIRESTOPPING.

3.1.8   Grounding and Bonding

Provide in accordance with NFPA 70.  Ground exposed, non-current-carrying metallic parts of electrical equipment, metallic raceway systems, grounding conductor in metallic and nonmetallic raceways, and neutral conductor of wiring systems.

3.1.9   Equipment Connections
Provide power wiring for the connection of motors and control equipment under this section of the specification.  Except as otherwise specifically noted or specified, automatic control wiring, control devices, and protective devices within the control circuitry are not included in this section of the specifications and are provided under the section specifying the associated equipment.

3.1.10   Repair of Existing Work

Perform repair of existing work, demolition, and modification of existing electrical distribution systems as follows:

3.1.10.1   Workmanship

Lay out work in advance.  Exercise care where cutting, channeling, chasing, or drilling of floors, walls, partitions, ceilings, or other surfaces is necessary for proper installation, support, or anchorage of conduit, raceways, or other electrical work.  Repair damage to buildings, piping, and equipment using skilled craftsmen of trades involved.

3.1.10.2   Existing Concealed Wiring to be Removed

Disconnect existing concealed wiring to be removed from its source.  Remove conductors; cut conduit flush with floor, underside of floor, and through walls; and seal openings.

3.1.10.3   Continuation of Service

Maintain continuity of existing circuits of equipment to remain.  Maintain existing circuits of equipment energized.  Restore circuits wiring and power which are to remain but were disturbed during demolition back to original condition.

3.2   FIELD FABRICATED NAMEPLATE MOUNTING

Provide number, location, and letter designation of nameplates as indicated.  Fasten nameplates to the device with a minimum of two sheet-metal screws or two rivets.

3.3   FIELD APPLIED PAINTING

Paint electrical equipment as required to match finish of adjacent surfaces or to meet the indicated or specified safety criteria.  Where field painting of enclosures for panelboards, load centers or the like is specified to match adjacent surfaces, to correct damage to the manufacturer's factory applied coatings, or to meet the indicated or specified safety criteria, provide manufacturer's recommended coatings and apply in accordance to manufacturer's instructions.

3.4   FIELD QUALITY CONTROL

Furnish test equipment and personnel and submit written copies of test results.  Give Contracting Officer 5 working days notice prior to each test.

3.4.1   Devices Subject to Manual Operation
Operate each device subject to manual operation at least five times, demonstrating satisfactory operation each time.

3.4.2   600-Volt Wiring Test
Test wiring rated 600 volt and less to verify that no short circuits or accidental grounds exist.  Perform insulation resistance tests on wiring No. 6 AWG and larger diameter using instrument which applies voltage of approximately 500 volts to provide direct reading of resistance.  Minimum resistance:  250,000 ohms.

-- End of Section --

SECTION 31 00 00

EARTHWORK

PART 1   GENERAL
1.1   MEASUREMENT PROCEDURES

1.1.1   Excavation
The unit of measurement for excavation and borrow will be the cubic yard, computed by the average end area method from cross sections taken before and after the excavation and borrow operations, including the excavation for ditches, gutters, and channel changes, when the material is acceptably utilized or disposed of as herein specified.  The measurements will include authorized excavation of rock (except for piping trenches that is covered below), authorized excavation of unsatisfactory subgrade soil, and the volume of loose, scattered rocks and boulders collected within the limits of the work; allowance will be made on the same basis for selected backfill ordered as replacement.  The measurement will not include the volume of subgrade material or other material that is scarified or plowed and reused in-place, and will not include the volume excavated without authorization or the volume of any material used for purposes other than directed.  The volume of overburden stripped from borrow pits and the volume of excavation for ditches to drain borrow pits, unless used as borrow material, will not be measured for payment.  The measurement will not include the volume of any excavation performed prior to the taking of elevations and measurements of the undisturbed grade.

1.1.2   Piping Trench Excavation

Measure trench excavation by the number of linear feet along the centerline of the trench and excavate to the depths and widths specified for the particular size of pipe.  Replace unstable trench bottoms with a selected granular material.  Include the additional width at manholes and similar structures, the furnishing, placing and removal of sheeting and bracing, pumping and bailing, and all incidentals necessary to complete the work required by this section.

1.1.3   Rock Excavation for Trenches

Measure and pay for rock excavation by the number of cubic yards of acceptably excavated rock material.  Measure the material in place, but base volume on a maximum 30 inches width for pipes 12 inches in diameter or less, and a maximum width of 16 inches greater than the outside diameter of the pipe for pipes over 12 inches in diameter.  Provide the measurement to include all authorized overdepth rock excavation as determined by the Contracting Officer.  For manholes and other appurtenances, compute volumes of rock excavation on the basis of 1 foot outside of the wall lines of the structures.

1.1.4   Topsoil Requirements
Separate excavation, hauling, and spreading or piling of topsoil and related miscellaneous operations will be considered subsidiary obligations of the Contractor, covered under the contract unit price for excavation.

1.1.5   Overhaul Requirements
Allow the unit of measurement for overhaul to be the station-yard.  The overhaul distance will be the distance in stations between the center of volume of the overhaul material in its original position and the center of volume after placing, minus the free-haul distance in stations.  The haul distance will be measured along the shortest route determined by the Contracting Officer as feasible and satisfactory.  Do no measure or waste unsatisfactory materials for overhaul where the length of haul for borrow is within the free-haul limits.
1.2   PAYMENT PROCEDURES

Payment will constitute full compensation for all labor, equipment, tools, supplies, and incidentals necessary to complete the work.

1.2.1   Classified Excavation
Classified excavation will be paid for at the contract unit prices per cubic yard for common or rock excavation.

1.2.2   Piping Trench Excavation

Payment for trench excavation will constitute full payment for excavation and backfilling, except in rock or unstable trench bottoms.

1.2.3   Rock Excavation for Trenches

Payment for rock excavation will be made in addition to the price bid for the trench excavation, and will include all necessary drilling and blasting and all incidentals necessary to excavate and dispose of the rock.  Select granular material, used as backfill replacing rock excavation, will not be paid for separately, but will be included in the unit price for rock excavation.

1.2.4   Unclassified Excavation
Unclassified excavation will be paid for at the contract unit price per cubic yard for unclassified excavation.

1.2.5   Classified Borrow

Classified borrow will be paid for at the contract unit prices per cubic yard for common or rock borrow.

1.3   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 ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS (AASHTO)

AASHTO T 180
(2017) Standard Method of Test for Moisture-Density Relations of Soils Using a 4.54-kg (10-lb) Rammer and a 457-mm (18-in.) Drop

AASHTO T 224
(2010) Standard Method of Test for Correction for Coarse Particles in the Soil Compaction Test

AMERICAN WATER WORKS ASSOCIATION (AWWA)

AWWA C600
(2017) Installation of Ductile-Iron Mains and Their Appurtenances

AMERICAN WOOD PROTECTION ASSOCIATION (AWPA)

AWPA P5
(2015) Standard for Waterborne Preservatives

ASTM INTERNATIONAL (ASTM)

ASTM A139/A139M
(2016) Standard Specification for Electric-Fusion (ARC)-Welded Steel Pipe (NPS 4 and over)

ASTM A252
(2010) Standard Specification for Welded and Seamless Steel Pipe Piles

ASTM C33/C33M
(2018) Standard Specification for Concrete Aggregates

ASTM C136/C136M
(2014) Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates

ASTM D698
(2012; E 2014; E 2015) Laboratory Compaction Characteristics of Soil Using Standard Effort (12,400 ft-lbf/cu. ft. (600 kN-m/cu. m.))

ASTM D1140
(2017) Standard Test Methods for Determining the Amount of Material Finer than 75-µm (No. 200) Sieve in Soils by Washing

ASTM D1556/D1556M
(2015; E 2016) Standard Test Method for Density and Unit Weight of Soil in Place by Sand-Cone Method

ASTM D1557
(2012; E 2015) Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Modified Effort (56,000 ft-lbf/ft3) (2700 kN-m/m3)

ASTM D2167
(2015) Density and Unit Weight of Soil in Place by the Rubber Balloon Method

ASTM D2487
(2017) Standard Practice for Classification of Soils for Engineering Purposes (Unified Soil Classification System)

ASTM D2937
(2017; E 2017; E 2018) Standard Test Method for Density of Soil in Place by the Drive-Cylinder Method

ASTM D4318
(2017; E 2018) Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index of Soils

U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA)

EPA 600/4-79/020
(1983) Methods for Chemical Analysis of Water and Wastes

EPA SW-846.3-3
(1999, Third Edition, Update III-A) Test Methods for Evaluating Solid Waste: Physical/Chemical Methods

1.4   DEFINITIONS

1.4.1   Satisfactory Materials

Satisfactory materials comprise any materials classified by ASTM D2487 as GW, GP, GM, GP-GM, GW-GM, GC, GP-GC, GM-GC, SW, SP.  Satisfactory materials for grading comprise stones less than 8 inches, except for fill material for pavements and railroads which comprise stones less than 3 inches in any dimension.

1.4.2   Unsatisfactory Materials

Materials which do not comply with the requirements for satisfactory materials are unsatisfactory.  Unsatisfactory materials also include man-made fills; trash; refuse; backfills from previous construction; and material classified as satisfactory which contains root and other organic matter or frozen material.  Notify the Contracting Officer when encountering any contaminated materials.

1.4.3   Cohesionless and Cohesive Materials

Cohesionless materials include materials classified in ASTM D2487 as GW, GP, SW, and SP.  Cohesive materials include materials classified as GC, SC, ML, CL, MH, and CH.  Materials classified as GM and SM will be identified as cohesionless only when the fines are nonplastic.  Perform testing, required for classifying materials, in accordance with ASTM D4318, ASTM C136/C136M and ASTM D1140.

1.4.4   Degree of Compaction

Degree of compaction required, except as noted in the second sentence, is expressed as a percentage of the maximum density obtained by the test procedure presented in ASTM D1557 abbreviated as a percent of laboratory maximum density.  Since ASTM D1557 applies only to soils that have 30 percent or less by weight of their particles retained on the 3/4 inch sieve, express the degree of compaction for material having more than 30 percent by weight of their particles retained on the 3/4 inch sieve as a percentage of the maximum density in accordance with AASHTO T 180 and corrected with AASHTO T 224.  To maintain the same percentage of coarse material, use the "remove and replace"  procedure as described in NOTE 8 of Paragraph 7.2 in AASHTO T 180.

1.4.5   Topsoil
Material suitable for topsoils obtained from offsite areas is defined as:  Natural, friable soil representative of productive, well-drained soils in the area, free of subsoil, stumps, rocks larger than one inch diameter, brush, weeds, toxic substances, and other material detrimental to plant growth.  Amend topsoil pH range to obtain a pH of 5.5 to 7.

1.4.6   Hard/Unyielding Materials
Hard/Unyielding materials comprise weathered rock, dense consolidated deposits, or conglomerate materials which are not included in the definition of "rock" with stones greater than 8 inch in any dimension or as defined by the pipe manufacturer, whichever is smaller.  These materials usually require the use of heavy excavation equipment, ripper teeth, or jack hammers for removal.

1.4.7   Rock

Solid homogeneous interlocking crystalline material with firmly cemented, laminated, or foliated masses or conglomerate deposits, neither of which can be removed without systematic drilling and blasting, drilling and the use of expansion jacks or feather wedges, or the use of backhoe-mounted pneumatic hole punchers or rock breakers; also large boulders, buried masonry, or concrete other than pavement exceeding 1/2 cubic yard in volume.  Removal of hard material will not be considered rock excavation because of intermittent drilling and blasting that is performed merely to increase production.

1.4.8   Unstable Material

Unstable materials are too wet to properly support the utility pipe, conduit, or appurtenant structure.

1.4.9   Initial Backfill Material

Initial backfill consists of select granular material or satisfactory materials free from rocks of such size as recommended by the pipe manufacturer.  When the pipe is coated or wrapped for corrosion protection, free the initial backfill material of stones larger than 6 inches in any dimension or as recommended by the pipe manufacturer, whichever is smaller.

1.4.10   Expansive Soils

Expansive soils are defined as soils that have a plasticity index equal to or greater than 30 when tested in accordance with ASTM D4318.

1.4.11   Nonfrost Susceptible (NFS) Material

Nonfrost susceptible material are a uniformly graded washed sand with a maximum particle size of 1/4 inch and less than 5 percent passing the No. 200 size sieve, and with not more than 3 percent by weight finer than 0.02 mm grain size.

1.4.12   Pile Supported Structure

As used herein, a structure where both the foundation and floor slab are pile supported.

1.5   SYSTEM DESCRIPTION

Subsurface soil boring logs are appended to the SPECIAL CONTRACT REQUIREMENTS.  The subsoil investigation report and samples of materials taken from subsurface investigations may be examined at a location determined by the contracting officer.  These data represent the best subsurface information available; however, variations may exist in the subsurface between boring locations.

1.5.1   Classification of Excavation

No consideration will be given to the nature of the materials, and all excavation will be designated as unclassified excavation.

1.5.1.1   Common Excavation

Include common excavation with the satisfactory removal and disposal of all materials not classified as rock excavation.

1.5.1.2   Rock Excavation
Submit notification of encountering rock in the project.  Include rock excavation with blasting, excavating, grading, disposing of material classified as rock, and the satisfactory removal and disposal of boulders 1/2 cubic yard or more in volume; solid rock; rock material that is in ledges, bedded deposits, and unstratified masses, which cannot be removed without systematic drilling and blasting; firmly cemented conglomerate deposits possessing the characteristics of solid rock impossible to remove without systematic drilling and blasting; and hard materials (see Definitions).  Include the removal of any concrete or masonry structures, except pavements, exceeding 1/2 cubic yard in volume that may be encountered in the work in this classification.  If at any time during excavation, including excavation from borrow areas, the Contractor encounters material that may be classified as rock excavation, uncover such material and notify the Contracting Officer.  Do not proceed with the excavation of this material until the Contracting Officer has classified the materials as common excavation or rock excavation and has taken cross sections as required.  Failure on the part of the Contractor to uncover such material, notify the Contracting Officer, and allow ample time for classification and cross sectioning of the undisturbed surface of such material will cause the forfeiture of the Contractor's right of claim to any classification or volume of material to be paid for other than that allowed by the Contracting Officer for the areas of work in which such deposits occur.

1.5.2   Dewatering Work Plan
Submit procedures for accomplishing dewatering work.

1.6   SUBMITTALS

Government approval is required for submittals with a "G" designation; submittals not having a "G" designation are for information only.  When used, a designation following the "G" designation identifies the office that will review the submittal for the Government.  Submit the following in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals
Shoring; G
Dewatering Work Plan; G
SD-03 Product Data
Utilization of Excavated Materials; G
Rock Excavation
Opening of any Excavation or Borrow Pit
SD-06 Test Reports
Testing
Borrow Site Testing
  Within 24 hours of conclusion of physical tests, submit 1 copy of test results, including calibration curves and results of calibration tests.

SD-07 Certificates
Testing
PART 2   PRODUCTS
2.1   REQUIREMENTS FOR OFFSITE SOILS

Test offsite soils brought in for use as backfill for Total Petroleum Hydrocarbons (TPH), Benzene, Toluene, Ethyl Benzene, and Xylene (BTEX) and full Toxicity Characteristic Leaching Procedure (TCLP) including ignitability, corrosivity and reactivity.  Backfill shall contain a maximum of 100 parts per million (ppm) of total petroleum hydrocarbons (TPH) and a maximum of 10 ppm of the sum of Benzene, Toluene, Ethyl Benzene, and Xylene (BTEX) and shall pass the TCPL test.  Determine TPH concentrations by using EPA 600/4-79/020 Method 418.1.  Determine BTEX concentrations by using EPA SW-846.3-3 Method 5030/8020.  Perform TCLP in accordance with EPA SW-846.3-3 Method 1311.  Provide Borrow Site Testing for TPH, BTEX and TCLP from a composite sample of material from the borrow site, with at least one test from each borrow site.  Do not bring material onsite until tests have been approved by the Contracting Officer.

2.2   BURIED WARNING AND IDENTIFICATION TAPE

Provide metallic core or metallic-faced, acid- and alkali-resistant, polyethylene plastic warning tape manufactured specifically for warning and identification of buried utility lines.  Provide tape on rolls,  3 inches minimum width, color coded as specified below for the intended utility with warning and identification imprinted in bold black letters continuously over the entire tape length.  Warning and identification to read, "CAUTION, BURIED (intended service) LINE BELOW" or similar wording.  Provide permanent color and printing, unaffected by moisture or soil.

	Warning Tape Color Codes

	Red
	Electric

	Yellow
	Gas, Oil; Dangerous Materials

	Orange
	Telephone and Other Communications

	Blue
	Water Systems

	Green
	Sewer Systems

	White
	Steam Systems

	Gray
	Compressed Air


2.2.1   Warning Tape for Metallic Piping

Provide acid and alkali-resistant polyethylene plastic tape conforming to the width, color, and printing requirements specified above, with a minimum thickness of 0.003 inch and a minimum strength of 1500 psi lengthwise, and 1250 psi crosswise, with a maximum 350 percent elongation.

2.2.2   Detectable Warning Tape for Non-Metallic Piping

Provide polyethylene plastic tape conforming to the width, color, and printing requirements specified above, with a minimum thickness of 0.004 inch, and a minimum strength of 1500 psi lengthwise and 1250 psi crosswise.  Manufacture tape with integral wires, foil backing, or other means of enabling detection by a metal detector when tape is buried up to 3 feet deep.  Encase metallic element of the tape in a protective jacket or provide with other means of corrosion protection.

2.3   DETECTION WIRE FOR NON-METALLIC PIPING

Insulate a single strand, solid copper detection wire with a minimum of 12 AWG.

2.4   MATERIAL FOR RIP-RAP

2.4.1   Bedding Material

Provide bedding material consisting of sand, gravel, or crushed rock, well graded, with a maximum particle size of 2 inches.  Compose material of tough, durable particles.  Allow fines passing the No. 200 standard sieve with a plasticity index less than six.

2.4.2   Grout

Provide durable grout composed of cement, water, an air-entraining admixture, and sand mixed in proportions of one part portland cement to two parts of sand, sufficient water to produce a workable mixture, and an amount of admixture which will entrain sufficient air, as determined by the Contracting Officer.  Mix grout in a concrete mixer.  Allow a sufficient mixing time to produce a mixture having a consistency permitting gravity flow into the interstices of the rip-rap with limited spading and brooming.

2.4.3   Rock

Provide rock fragments sufficiently durable to ensure permanence in the structure and the environment in which it is to be used.  Use rock fragments free from cracks, seams, and other defects that would increase the risk of deterioration from natural causes.  Provide fragments sized so that no individual fragment exceeds a weight of 150 pounds and that no more than 10 percent of the mixture, by weight, consists of fragments weighing 2 pounds or less each.  Provide rock with a minimum specific gravity of 2.50.  Do not permit the inclusion of more than trace 1 percent quantities of dirt, sand, clay, and rock fines.

2.5   CAPILLARY WATER BARRIER

Provide capillary water barrier of clean, poorly graded crushed rock, crushed gravel, or uncrushed gravel placed beneath a building slab with or without a vapor barrier to cut off the capillary flow of pore water to the area immediately below.  Conform to ASTM C33/C33M for fine aggregate grading with a maximum of 3 percent by weight passing ASTM D1140,  No. 200 sieve, or coarse aggregate Size 57, 67, or 77.

2.6   PIPE CASING

2.6.1   Casing Pipe

ASTM A139/A139M, Grade B, or ASTM A252, Grade 2, smooth wall pipe.  Match casing size to the outside diameter and wall thickness as indicated on the drawings.  Protective coating is not required on casing pipe.

2.6.2   Wood Supports

Treated Yellow Pine or Douglas Fir, rough, structural grade.  Provide wood with nonleaching water-borne pressure preservative (ACA or CCA) and treatment conforming to AWPA P5.  Secure wood supports to carrier pipe with stainless steel or zinc-coated steel bands.

PART 3   EXECUTION
3.1   STRIPPING OF TOPSOIL

Where indicated or directed, strip topsoil to a depth of 4 inches.  Spread topsoil on areas already graded and prepared for topsoil, or transported and deposited in stockpiles convenient to areas that are to receive application of the topsoil later, or at locations indicated or specified.  Keep topsoil separate from other excavated materials, brush, litter, objectionable weeds, roots, stones larger than 2 inches in diameter, and other materials that would interfere with planting and maintenance operations.  Remove from the site any surplus of topsoil from excavations and gradings.

3.2   GENERAL EXCAVATION

Perform excavation of every type of material encountered within the limits of the project to the lines, grades, and elevations indicated and as specified.  Perform the grading in accordance with the typical sections shown and the tolerances specified in paragraph FINISHING.  Transport satisfactory excavated materials and place in fill or embankment within the limits of the work.  Excavate unsatisfactory materials encountered within the limits of the work below grade and replace with satisfactory materials as directed.  Include such excavated material and the satisfactory material ordered as replacement in excavation.  Dispose surplus satisfactory excavated material not required for fill or embankment in areas approved for surplus material storage or designated waste areas.  Dispose unsatisfactory excavated material in designated waste or spoil areas.  During construction, perform excavation and fill in a manner and sequence that will provide proper drainage at all times.  Excavate material required for fill or embankment in excess of that produced by excavation within the grading limits from the borrow areas indicated or from other approved areas selected by the Contractor as specified.

3.2.1   Dewatering

Control groundwater flowing toward or into excavations to prevent sloughing of excavation slopes and walls, boils, uplift and heave in the excavation and to eliminate interference with orderly progress of construction.  Do not permit French drains, sumps, ditches or trenches within 3 feet of the foundation of any structure, except with specific written approval, and after specific contractual provisions for restoration of the foundation area have been made.  Take control measures by the time the excavation reaches the water level in order to maintain the integrity of the in situ material.  While the excavation is open, maintain the water level continuously below the working level.  

3.2.2   Trench Excavation Requirements
Excavate the trench as recommended by the manufacturer of the pipe to be installed.  Slope trench walls below the top of the pipe, or make vertical, and of such width as recommended in the manufacturer's printed installation manual.  Provide vertical trench walls where no manufacturer's printed installation manual is available.  Shore trench walls more than 5 feet high, cut back to a stable slope, or provide with equivalent means of protection for employees who may be exposed to moving ground or cave in.  Shore vertical trench walls more than 5 feet high.  Excavate trench walls which are cut back to at least the angle of repose of the soil.  Give special attention to slopes which may be adversely affected by weather or moisture content.  Do not exceed the trench width below the pipe top of 24 inches plus pipe outside diameter (O.D.) for pipes of less than 24 inches inside diameter, and do not exceed 36 inches plus pipe outside diameter for sizes larger than 24 inches inside diameter.  
3.23   Underground Utilities

The Contractor is responsible for movement of construction machinery and equipment over pipes and utilities during construction.  Excavation made with power-driven equipment is not permitted within 2 feet of known Government-owned utility or subsurface construction.  For work immediately adjacent to or for excavations exposing a utility or other buried obstruction, excavate by hand.  Start hand excavation on each side of the indicated obstruction and continue until the obstruction is uncovered or until clearance for the new grade is assured.  Support uncovered lines or other existing work affected by the contract excavation until approval for backfill is granted by the Contracting Officer.  Report damage to utility lines or subsurface construction immediately to the Contracting Officer.

3.24   Structural Excavation

Ensure that footing subgrades have been inspected and approved by the Contracting Officer prior to concrete placement.  Excavate to bottom of pile cap prior to placing or driving piles, unless authorized otherwise by the Contracting Officer.  Backfill and compact over excavations and changes in grade due to pile driving operations to 95 percent of ASTM D698 maximum density.

3.3   SELECTION OF BORROW MATERIAL

Select borrow material to meet the requirements and conditions of the particular fill or embankment for which it is to be used.  Obtain borrow material from the borrow areas from approved private sources.  Unless otherwise provided in the contract, the Contractor is responsible for obtaining the right to procure material, pay royalties and other charges involved, and bear the expense of developing the sources, including rights-of-way for hauling from the owners.  Borrow material from approved sources on Government-controlled land may be obtained without payment of royalties.  Unless specifically provided, do not obtain borrow within the limits of the project site without prior written approval.  Consider necessary clearing, grubbing, and satisfactory drainage of borrow pits and the disposal of debris thereon related operations to the borrow excavation.

3.4   GRADING AREAS

Where indicated, divide work into grading areas within which satisfactory excavated material will be placed in embankments, fills, and required backfills.  Do not haul satisfactory material excavated in one grading area to another grading area except when so directed in writing.  Place and grade stockpiles of satisfactory and wasted materials.  Keep stockpiles in a neat and well drained condition, giving due consideration to drainage at all times.  Clear, grub, and seal by rubber-tired equipment, the ground surface at stockpile locations; separately stockpile excavated satisfactory and unsatisfactory materials.  Protect stockpiles of satisfactory materials from contamination which may destroy the quality and fitness of the stockpiled material.  If the Contractor fails to protect the stockpiles, and any material becomes unsatisfactory, remove and replace such material with satisfactory material from approved sources.

3.5   FINAL GRADE OF SURFACES TO SUPPORT CONCRETE

Do not excavate to final grade until just before concrete is to be placed.  Only use excavation methods that will leave the foundation rock in a solid and unshattered condition.  Roughen the level surfaces, and cut the sloped surfaces, as indicated, into rough steps or benches to provide a satisfactory bond.  Protect shales from slaking and all surfaces from erosion resulting from ponding or water flow.

3.6   GROUND SURFACE PREPARATION

3.6.1   General Requirements

Remove and replace unsatisfactory material with satisfactory materials, as directed by the Contracting Officer, in surfaces to receive fill or in excavated areas.  Scarify the surface to a depth of 6 inches before the fill is started.  Plow, step, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so that the fill material will bond with the existing material.  When subgrades are less than the specified density, break up the ground surface to a minimum depth of 6 inches, pulverizing, and compacting to the specified density.  When the subgrade is part fill and part excavation or natural ground, scarify the excavated or natural ground portion to a depth of 12 inches and compact it as specified for the adjacent fill.

3.6.2   Frozen Material

Do not place material on surfaces that are muddy, frozen, or contain frost.  Finish compaction by sheepsfoot rollers, pneumatic-tired rollers, steel-wheeled rollers, or other approved equipment well suited to the soil being compacted.  Moisten material as necessary to provide the moisture content that will readily facilitate obtaining the specified compaction with the equipment used.

3.7   UTILIZATION OF EXCAVATED MATERIALS
Dispose unsatisfactory materials removing from excavations into designated waste disposal or spoil areas.  Use satisfactory material removed from excavations, insofar as practicable, in the construction of fills, embankments, subgrades, shoulders, bedding (as backfill), and for similar purposes.  Submit procedure and location for disposal of unused satisfactory material.  Submit proposed source of borrow material.  Do not waste any satisfactory excavated material without specific written authorization.  Dispose of satisfactory material, authorized to be wasted, in designated areas approved for surplus material storage or designated waste areas as directed.  Clear and grub newly designated waste areas on Government-controlled land before disposal of waste material thereon.  Stockpile and use coarse rock from excavations for constructing slopes or embankments adjacent to streams, or sides and bottoms of channels and for protecting against erosion.  Do not dispose excavated material to obstruct the flow of any stream, endanger a partly finished structure, impair the efficiency or appearance of any structure, or be detrimental to the completed work in any way.

3.8   BURIED TAPE AND DETECTION WIRE

3.8.1   Buried Warning and Identification Tape

Provide buried utility lines with utility identification tape.  Bury tape 12 inches below finished grade; under pavements and slabs, bury tape 6 inches below top of subgrade.

3.8.2   Buried Detection Wire

Bury detection wire directly above non-metallic piping at a distance not to exceed 12 inches above the top of pipe.  Extend the wire continuously and unbroken, from manhole to manhole.  Terminate the ends of the wire inside the manholes at each end of the pipe, with a minimum of 3 feet of wire, coiled, remaining accessible in each manhole.  Furnish insulated wire over its entire length.  Install wires at manholes between the top of the corbel and the frame, and extend up through the chimney seal between the frame and the chimney seal.  For force mains, terminate the wire in the valve pit at the pump station end of the pipe.

3.9   BACKFILLING AND COMPACTION

Place backfill adjacent to any and all types of structures, in successive horizontal layers of loose material not more than 8 inches in depth.  Compact to at least 90 percent laboratory maximum density for cohesive materials or 95 percent laboratory maximum density for cohesionless materials, to prevent wedging action or eccentric loading upon or against the structure.  Backfill material must be within the range of -2 to +2 percent of optimum moisture content at the time of compaction.

Prepare ground surface on which backfill is to be placed and provide compaction requirements for backfill materials in conformance with the applicable portions of paragraphs GROUND SURFACE PREPARATION.  Finish compaction by sheepsfoot rollers, pneumatic-tired rollers, steel-wheeled rollers, vibratory compactors, or other approved equipment.

3.9.1   Trench Backfill

Backfill trenches to the grade shown.  Do not backfill the trench until all specified tests are performed.

3.9.1.1   Replacement of Unyielding Material

Replace unyielding material removed from the bottom of the trench with select granular material or initial backfill material.

3.9.1.2   Replacement of Unstable Material

Replace unstable material removed from the bottom of the trench or excavation with select granular material placed in layers not exceeding 6 inches loose thickness.

3.9.1.3   Bedding and Initial Backfill

Provide bedding of the type and thickness shown.  Place initial backfill material and compact it with approved tampers to a height of at least one foot above the utility pipe or conduit.  Bring up the backfill evenly on both sides of the pipe for the full length of the pipe.  Take care to ensure thorough compaction of the fill under the haunches of the pipe.  Except as specified otherwise in the individual piping section, provide bedding for buried piping in accordance with AWWA C600, Type 4, except as specified herein.  Compact backfill to top of pipe to 95 percent of ASTM D698 maximum density.  Provide plastic piping with bedding to spring line of pipe.  Provide materials as follows:

3.9.1.3.1   Class I

Angular,  0.25 to 1.5 inch, graded stone, including a number of fill materials that have regional significance such as coral, slag, cinders, crushed stone, and crushed shells.

3.9.1.3.2   Class II

Coarse sands and gravels with maximum particle size of 1.5 inch, including various graded sands and gravels containing small percentages of fines, generally granular and noncohesive, either wet or dry.  Soil Types GW, GP, SW, and SP are included in this class as specified in ASTM D2487.

3.9.1.3.3   Sand

Clean, coarse-grained sand in accordance with Section 31 23 00.00 20 EXCAVATION AND FILL, as indicated.

3.9.1.3.4   Gravel and Crushed Stone

Clean, coarsely graded natural gravel, crushed stone GW in accordance with ASTM D2487 for bedding and backfill.  Do not exceed maximum particle size of 3 inches.

3.9.1.4   Final Backfill

Fill the remainder of the trench, except for special materials for roadways, railroads and airfields, with satisfactory material.  Place backfill material and compact as follows:

3.9.1.4.1   Sidewalks, Turfed or Seeded Areas and Miscellaneous Areas

Deposit backfill in layers of a maximum of 12 inches loose thickness, and compact it to 85 percent maximum density for cohesive soils and 90 percent maximum density for cohesionless soils.  Apply this requirement to all other areas not specifically designated above.

3.10   SPECIAL REQUIREMENTS

Special requirements for both excavation and backfill relating to the specific utilities are as follows:

3.10.1   Gas Distribution

Excavate trenches to a depth that will provide a minimum 18 inches of cover in rock excavation and a minimum 24 inch of cover in other excavation.

3.10.2   Water Lines

Excavate trenches to a depth that provides a minimum cover of 3 feet from the existing ground surface, or from the indicated finished grade, whichever is lower, to the top of the pipe.  

3.10.3   Heat Distribution System

Free initial backfill material of stones larger than 1/4 inch in any dimension.

3.10.4   Electrical Distribution System

Provide a minimum cover of 24 inches from the finished grade to direct burial cable and conduit or duct line, unless otherwise indicated.

3.10.5   Sewage Absorption Trenches or Pits

3.10.5.1   Porous Fill

Provide backfill material consisting of clean crushed rock or gravel having a gradation such that 100 percent passes the 2 inch sieve and zero percent passes the 1/2 inch sieve.

3.10.5.2   Cover

A layer of straw at least 2 inches thick as indicated.

3.11   EMBANKMENTS

3.11.1   Earth Embankments

Construct earth embankments from satisfactory materials free of organic or frozen material and rocks with any dimension greater than 3 inches.  Place the material in successive horizontal layers of loose material not more than 8 inches in depth.  Spread each layer uniformly on a soil surface that has been moistened or aerated as necessary, and scarified or otherwise broken up so that the fill will bond with the surface on which it is placed.  After spreading, plow, disk, or otherwise break up each layer; moisten or aerate as necessary; thoroughly mix; and compact to at least 90 percent laboratory maximum density for cohesive materials or 95 percent laboratory maximum density for cohesionless materials.  Backfill material must be within the range of -2 to +2 percent of optimum moisture content at the time of compaction.  

Compaction requirements for the upper portion of earth embankments forming subgrade for pavements are identical with those requirements specified in paragraph SUBGRADE PREPARATION.  Finish compaction by sheepsfoot rollers, pneumatic-tired rollers, steel-wheeled rollers, vibratory compactors, or other approved equipment.

3.12   SUBGRADE PREPARATION

3.12.1   Construction

Shape subgrade to line, grade, and cross section, and compact as specified.  Include plowing, disking, and any moistening or aerating required to obtain specified compaction for this operation.  Remove soft or otherwise unsatisfactory material and replace with satisfactory excavated material or other approved material as directed.  Excavate rock encountered in the cut section to a depth of 6 inches below finished grade for the subgrade.  Bring up low areas resulting from removal of unsatisfactory material or excavation of rock to required grade with satisfactory materials, and shape the entire subgrade to line, grade, and cross section and compact as specified.  Do not vary the elevation of the finish subgrade more than 0.05 foot from the established grade and cross section.

3.12.2   Compaction

Finish compaction by sheepsfoot rollers, pneumatic-tired rollers, steel-wheeled rollers, vibratory compactors, or other approved equipment.  

3.13   FINISHING

Finish the surface of excavations, embankments, and subgrades to a smooth and compact surface in accordance with the lines, grades, and cross sections or elevations shown.  Provide the degree of finish for graded areas within 0.1 foot of the grades and elevations indicated except that the degree of finish for subgrades specified in paragraph SUBGRADE PREPARATION.  Finish gutters and ditches in a manner that will result in effective drainage.  Finish the surface of areas to be turfed from settlement or washing to a smoothness suitable for the application of turfing materials.  Repair graded, topsoiled, or backfilled areas prior to acceptance of the work, and re-established grades to the required elevations and slopes.

3.13.1   Subgrade and Embankments

During construction, keep embankments and excavations shaped and drained.  Maintain ditches and drains along subgrade to drain effectively at all times.  Do not disturb the finished subgrade by traffic or other operation.  Protect and maintain the finished subgrade in a satisfactory condition until ballast, subbase, base, or pavement is placed.  Do not permit the storage or stockpiling of materials on the finished subgrade.  Do not lay subbase, base course, ballast, or pavement until the subgrade has been checked and approved, and in no case place subbase, base, surfacing, pavement, or ballast on a muddy, spongy, or frozen subgrade.

3.13.2   Capillary Water Barrier

Place a capillary water barrier under concrete floor and area-way slabs grade directly on the subgrade and compact with a minimum of two passes of a hand-operated plate-type vibratory compactor.

3.13.3   Grading Around Structures

Construct areas within 5 feet outside of each building and structure line true-to-grade, shape to drain, and maintain free of trash and debris until final inspection has been completed and the work has been accepted.

3.14   PLACING TOPSOIL

On areas to receive topsoil, prepare the compacted subgrade soil to a 2 inches depth for bonding of topsoil with subsoil.  Spread topsoil evenly to a thickness of 4 inch and grade to the elevations and slopes shown.  Do not spread topsoil when frozen or excessively wet or dry.  Obtain material required for topsoil in excess of that produced by excavation within the grading limits from offsite areas.

3.15   TESTING
Perform testing by a Corps validated commercial testing laboratory or the Contractor's validated testing facility.  Submit qualifications of the Corps validated commercial testing laboratory or the Contractor's validated testing facilities.  If the Contractor elects to establish testing facilities, do not permit work requiring testing until the Contractor's facilities have been inspected, Corps validated and approved by the Contracting Officer.

a.  Determine field in-place density in accordance with ASTM D1556/D1556M, ASTM D2167.  

b.  ASTM D2937, use the Drive Cylinder Method only for soft, fine-grained, cohesive soils.  When test results indicate, as determined by the Contracting Officer, that compaction is not as specified, remove the material, replace and recompact to meet specification requirements.

.  Perform tests on recompacted areas to determine conformance with specification requirements.  Appoint a registered professional civil engineer to certify inspections and test results.  These certifications shall state that the tests and observations were performed by or under the direct supervision of the engineer and that the results are representative of the materials or conditions being certified by the tests.  The following number of tests, if performed at the appropriate time, will be the minimum acceptable for each type operation.

3.15.1   Fill and Backfill Material Gradation

One test per 100 cubic yards stockpiled or in-place source material.  Determine gradation of fill and backfill material in accordance with [ASTM C136/C136M] [ASTM D1140].

3.15.2   In-Place Densities

a.  One test per 500 square feet, or fraction thereof, of each lift of fill or backfill areas compacted by other than hand-operated machines.

b.  One test per 500 square feet, or fraction thereof, of each lift of fill or backfill areas compacted by hand-operated machines.

3.15.3   Moisture Contents

In the stockpile, excavation, or borrow areas, perform a minimum of two tests per day per type of material or source of material being placed during stable weather conditions.  During unstable weather, perform tests as dictated by local conditions and approved by the Contracting Officer.

3.15.4   Optimum Moisture and Laboratory Maximum Density

Perform tests for each type material or source of material including borrow material to determine the optimum moisture and laboratory maximum density values.  One representative test per 100 cubic yards of fill and backfill, or when any change in material occurs which may affect the optimum moisture content or laboratory maximum density.

3.15.5   Tolerance Tests for Subgrades

Perform continuous checks on the degree of finish specified in paragraph SUBGRADE PREPARATION during construction of the subgrades.

3.15.6   Displacement of Sewers

After other required tests have been performed and the trench backfill compacted to the finished grade surface, inspect the pipe to determine whether significant displacement has occurred.  Conduct this inspection in the presence of the Contracting Officer.  Inspect pipe sizes larger than 36 inches, while inspecting smaller diameter pipe by shining a light or laser between manholes or manhole locations, or by the use of television cameras passed through the pipe.  If, in the judgment of the Contracting Officer, the interior of the pipe shows poor alignment or any other defects that would cause improper functioning of the system, replace or repair the defects as directed at no additional cost to the Government.

3.16   DISPOSITION OF SURPLUS MATERIAL

Remove surplus material or other soil material not required or suitable for filling or backfilling, and brush, refuse, stumps, roots, and timber from Government property to an approved location.

-- End of Section --
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EXCAVATION AND FILL

PART 1   GENERAL
1.1   REFERENCES

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

AMERICAN WATER WORKS ASSOCIATION (AWWA)

AWWA C600
(2017) Installation of Ductile-Iron Mains and Their Appurtenances

ASTM INTERNATIONAL (ASTM)

ASTM C136/C136M
(2014) Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates

ASTM D698
(2012; E 2014; E 2015) Laboratory Compaction Characteristics of Soil Using Standard Effort (12,400 ft-lbf/cu. ft. (600 kN-m/cu. m.))

ASTM D1140
(2017) Standard Test Methods for Determining the Amount of Material Finer than 75-µm (No. 200) Sieve in Soils by Washing

ASTM D1556/D1556M
(2015; E 2016) Standard Test Method for Density and Unit Weight of Soil in Place by Sand-Cone Method

ASTM D1557
(2012; E 2015) Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Modified Effort (56,000 ft-lbf/ft3) (2700 kN-m/m3)

ASTM D2216
(20102019) Standard Test Methods for Laboratory Determination of Water (Moisture) Content of Soil and Rock by Mass

ASTM D2321
(2018) Standard Practice for Underground Installation of Thermoplastic Pipe for Sewers and Other Gravity-Flow Applications

ASTM D2487
(2017) Standard Practice for Classification of Soils for Engineering Purposes (Unified Soil Classification System)

ASTM D3786/D3786M
(2018) Standard Test Method for  Bursting Strength of Textile Fabrics-Diaphragm Bursting Strength Tester Method

ASTM D4318
(2017; E 2018) Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index of Soils

ASTM D4355/D4355M
(2014) Deterioration of Geotextiles from Exposure to Light, Moisture and Heat in a Xenon-Arc Type Apparatus

ASTM D4491/D4491M
(2017) Standard Test Methods for Water Permeability of Geotextiles by Permittivity

ASTM D4533/D4533M
(2015) Standard Test Method for Trapezoid Tearing Strength of Geotextiles

ASTM D4632/D4632M
(2015a) Grab Breaking Load and Elongation of Geotextiles

ASTM D4751
(2016) Standard Test Method for Determining Apparent Opening Size of a Geotextile

ASTM D4759
(2011; R 2018) Standard Practice for Determining the Specification Conformance of Geosynthetics

ASTM D4833/D4833M
(2007; E 2013; R 2013) Index Puncture Resistance of Geotextiles, Geomembranes, and Related Products

ASTM D6938
(2017a) Standard Test Method for In-Place Density and Water Content of Soil and Soil-Aggregate by Nuclear Methods (Shallow Depth)

U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA)

EPA SW-846.3-3
(1999, Third Edition, Update III-A) Test Methods for Evaluating Solid Waste: Physical/Chemical Methods

1.2   DEFINITIONS

1.2.1   Degree of Compaction

Degree of compaction is expressed as a percentage of the maximum density obtained by the test procedure presented in [ASTM D698][ASTM D1557], for general soil types, abbreviated as percent laboratory maximum density.

1.2.2   Hard Materials

Weathered rock, dense consolidated deposits, or conglomerate materials which are not included in the definition of "rock" but which usually require the use of heavy excavation equipment, ripper teeth, or jack hammers for removal.

1.2.3   Rock

Solid homogeneous interlocking crystalline material with firmly cemented, laminated, or foliated masses or conglomerate deposits, neither of which can be removed without systematic drilling and blasting, drilling and the use of expansion jacks or feather wedges, or the use of backhoe-mounted pneumatic hole punchers or rock breakers; also large boulders, buried masonry, or concrete other than pavement exceeding 1/2 cubic yard in volume.  Removal of hard material will not be considered rock excavation because of intermittent drilling and blasting that is performed merely to increase production.

1.2.4   Pile Supported Structure

As used herein, a structure where both the foundation and floor slab are pile supported.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; submittals not having a "G" designation are for information only.  When used, a designation following the "G" designation 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
Borrow Site Testing; G
Fill and backfill test

Select material test

Density tests
Moisture Content test
Copies of all laboratory and field test reports within 24 hours of the completion of the test.

1.4   DELIVERY, STORAGE, AND HANDLING

Perform in a manner to prevent contamination or segregation of materials.

1.5   CRITERIA FOR BIDDING

Base bids on the following criteria:

a.  Surface elevations are as indicated.

b.  Pipes or other artificial obstructions, except those indicated, will not be encountered.

c.  Blasting will not be permitted.  Remove material in an approved manner.

1.6   REQUIREMENTS FOR OFF SITE SOIL

Soils brought in from off site for use as backfill shall be tested for petroleum hydrocarbons, BTEX, PCBs and HW characteristics (including toxicity, ignitability, corrosivity, and reactivity).  Backfill shall not contain concentrations of these analytes above the appropriate State and/or EPA criteria, and shall pass the tests for HW characteristics.  Determine petroleum hydrocarbon concentrations by using appropriate State protocols.  Determine BTEX concentrations by using EPA SW-846.3-3 Method 5035/8260B.  Perform complete TCLP in accordance with EPA SW-846.3-3 Method 1311.  Perform HW characteristic tests for ignitability, corrosivity, and reactivity in accordance with accepted standard methods.  Perform PCB testing in accordance with accepted standard methods for sampling and analysis of bulk solid samples.  Provide borrow site testing for petroleum hydrocarbons and BTEX from a grab sample of material from the area most likely to be contaminated at the borrow site (as indicated by visual or olfactory evidence), with at least one test from each borrow site.  For each borrow site, provide borrow site testing for HW characteristics from a composite sample of material, collected in accordance with standard soil sampling techniques.  Do not bring material onsite until tests results have been received and approved by the Contracting Officer.

1.7   QUALITY ASSURANCE

1.7.1   Utilities

Movement of construction machinery and equipment over pipes and utilities during construction shall be at the Contractor's risk.  Perform work adjacent to non-Government utilities as indicated in accordance with procedures outlined by utility company.  For work immediately adjacent to or for excavations exposing a utility or other buried obstruction, excavate by hand.  Start hand excavation on each side of the indicated obstruction and continue until the obstruction is uncovered or until clearance for the new grade is assured.  Support uncovered lines or other existing work affected by the contract excavation until approval for backfill is granted by the Contracting Officer.  Report damage to utility lines or subsurface construction immediately to the Contracting Officer.

PART 2   PRODUCTS
2.1   SOIL MATERIALS

2.1.1   Satisfactory Materials

Any materials classified by ASTM D2487 as GW, GP, GM, GP-GM, GW-GM, GC, GP-GC, GM-GC, SW, SP, free of debris, roots, wood, scrap material, vegetation, refuse, soft unsound particles, and deleterious, or objectionable materials. Unless specified otherwise, the maximum particle diameter shall be one-half the lift thickness at the intended location.

2.1.2   Unsatisfactory Materials

Materials which do not comply with the requirements for satisfactory materials.  Unsatisfactory materials also include man-made fills, trash, refuse, or backfills from previous construction.  Unsatisfactory material also includes material classified as satisfactory which contains root and other organic matter, frozen material, and stones larger than 4 inches.  The Contracting Officer shall be notified of any contaminated materials.

2.1.3   Cohesionless and Cohesive Materials

Cohesionless materials include materials classified in ASTM D2487 as GW, GP, SW, and SP.  Cohesive materials include materials classified as GC, SC, ML, CL, MH, and CH.  Materials classified as GM, GP-GM, GW-GM, SW-SM, SP-SM, and SM shall be identified as cohesionless only when the fines are nonplastic (plasticity index equals zero).  Materials classified as GM and SM will be identified as cohesive only when the fines have a plasticity index greater than zero.

2.1.4   Expansive Soils

Soils that have a plasticity index equal to or greater than 30 when tested in accordance with ASTM D4318.

2.1.5   Nonfrost Susceptible (NFS) Material

A uniformly graded washed sand with a maximum particle size of 1/4 inch and less than 5 percent passing the No. 200 size sieve, and with not more than 3 percent by weight finer than 0.02 mm grain size.

2.1.6   Common Fill

Approved, unclassified soil material with the characteristics required to compact to the soil density specified for the intended location.

2.1.7   Backfill and Fill Material

ASTM D2487, classification GW, GP, GM, SW, SP, SM, with a maximum ASTM D4318 liquid limit of 35, maximum ASTM D4318 plasticity index of 12, and a maximum of 25 percent by weight passing ASTM D1140, No. 200 sieve.

2.1.8   Topsoil

Provide as specified in Section 32 92 19SEEDING.

2.2   UTILITY BEDDING MATERIAL

Except as specified otherwise in the individual piping section, provide bedding for buried piping in accordance with AWWA C600, Type 4, except as specified herein.  Backfill to top of pipe shall be compacted to 95 percent of ASTM D698 maximum density.  Plastic piping shall have bedding to spring line of pipe.  Provide ASTM D2321 materials as follows:

a.  Class I:  Angular, 0.25 to 1.5 inches, graded stone, including a number of fill materials that have regional significance such as coral, slag, cinders, crushed stone, and crushed shells.

b.  Class II:  Coarse sands and gravels with maximum particle size of 1.5 inches, including various graded sands and gravels containing small percentages of fines, generally granular and noncohesive, either wet or dry.  Soil Types GW, GP, SW, and SP are included in this class as specified in ASTM D2487.

2.2.1   Sand

Clean, coarse-grained sand classified or SW or SP by ASTM D2487 for bedding and backfill.

2.2.2   Gravel

Clean, coarsely graded natural gravel, crushed stone or a combination thereof having a classification of GW GP in accordance with ASTM D2487 for bedding and backfill.  Maximum particle size shall not exceed 3 inches.

2.3   BORROW

Obtain borrow materials required in excess of those furnished from excavations from sources outside of Government property.

2.4   FILTER FABRIC

Provide a pervious sheet of polyester, nylon, glass or polypropylene, ultraviolet resistant filaments woven, spun bonded, fused, or otherwise manufactured into a nonraveling fabric with uniform thickness and strength. Fabric shall have the following manufacturer certified minimum average roll properties as determined by ASTM D4759:

	 
	Class A
	Class B

	a.  Grab tensile strength (ASTM D4632/D4632M) machine and transversed direction
	min. 180
	80 lbs.

	b.  Grab elongation (ASTM D4632/D4632M) machine and transverse direction
	min. 15
	15 percent

	c.  Puncture resistance (ASTM D4833/D4833M)
	min. 80
	25 lbs.

	d.  Mullen burst strength (ASTM D3786/D3786M)
	min. 290
	130 psi

	e.  Trapezoidal Tear (ASTM D4533/D4533M)
	min. 50
	25 lbs.

	f.  Apparent Opening Size (ASTM D4751)
	[See Criteria Below]

	  (1)  Soil with 50 percent or less particles by weight passing US No. 200 Sieve, AOS less than 0.6 mm (greater than #30 US Std. Sieve)

	  (2)  Soil with more than 50 percent particles by weight passing US No. 200 Sieve, AOS less than 0.297 mm (greater than #50 US Std. Sieve)

	g.  Permeability (ASTM D4491/D4491M)
	k fabric greater than k Soil

	h.  Ultraviolet Degradation (ASTM D4355/D4355M)
	70 percent Strength retained at 150 hours


2.5   BURIED WARNING AND IDENTIFICATION TAPE

Metallic core or metallic-faced, acid- and alkali-resistant, polyethylene plastic warning tape manufactured specifically for warning and identification of buried utility lines.  Provide tape on rolls, 3 inch minimum width, color coded as specified below for the intended utility with warning and identification imprinted in bold black letters continuously over the entire tape length.   Warning and identification to read, "CAUTION, BURIED (intended service) LINE BELOW" or similar wording.  Color and printing shall be permanent, unaffected by moisture or soil.

	Warning Tape Color Codes

	Red:
	Electric

	Yellow:
	Gas, Oil; Dangerous Materials

	Orange:
	Telephone and Other Communications


2.5.1   Warning Tape for Metallic Piping

Acid and alkali-resistant polyethylene plastic tape conforming to the width, color, and printing requirements specified above.  Minimum thickness of tape shall be 0.003 inch.  Tape shall have a minimum strength of 1500 psi lengthwise, and 1250 psi crosswise, with a maximum 350 percent elongation.

2.5.2   Detectable Warning Tape for Non-Metallic Piping

Polyethylene plastic tape conforming to the width, color, and printing requirements specified above.  Minimum thickness of the tape shall be 0.004 inch.  Tape shall have a minimum strength of 1500 psi lengthwise and 1250 psi crosswise.  Tape shall be manufactured with integral wires, foil backing, or other means of enabling detection by a metal detector when tape is buried up to 3 feet deep.  Encase metallic element of the tape in a protective jacket or provide with other means of corrosion protection.

2.6   DETECTION WIRE FOR NON-METALLIC PIPING

Detection wire shall be insulated single strand, solid copper with a minimum of 12 AWG.

PART 3   EXECUTION
3.1   PROTECTION

3.1.1   Underground Utilities

Location of the existing utilities indicated is approximate.  The Contractor shall physically verify the location and elevation of the existing utilities indicated prior to starting construction.  The Contractor shall contact the Public Works Department for assistance in locating existing utilities.  The Contractor shall scan the construction site with electromagnetic and sonic equipment and mark the surface of the ground where existing underground utilities are discovered.

3.1.2   Machinery and Equipment

Movement of construction machinery and equipment over pipes during construction shall be at the Contractor's risk.  Repair, or remove and provide new pipe for existing or newly installed pipe that has been displaced or damaged.

3.2   SURFACE PREPARATION

3.2.1   Clearing and Grubbing

Unless indicated otherwise, remove trees, stumps, logs, shrubs, brush and  vegetation and other items that would interfere with construction operations within the within lines 5 feet outside of each building and structure line.  Remove stumps entirely.  Grub out matted roots and roots over 2 inches in diameter to at least 18 inches below existing surface.

3.2.2   Stripping

Strip suitable soil from the site where excavation or grading is indicated and stockpile separately from other excavated material.  Material unsuitable for use as topsoil shall be stockpiled and used for backfilling.  Locate topsoil so that the material can be used readily for the finished grading.  Where sufficient existing topsoil conforming to the material requirements is not available on site, provide borrow materials suitable for use as topsoil.  Protect topsoil and keep in segregated piles until needed.

3.2.3   Unsuitable Material

Remove vegetation, debris, decayed vegetable matter, sod, mulch, and rubbish underneath paved areas or concrete slabs.

3.3   EXCAVATION

Excavate to contours, elevation, and dimensions indicated.  Reuse excavated materials that meet the specified requirements for the material type required at the intended location.  Keep excavations free from water. Excavate soil disturbed or weakened by Contractor's operations, soils softened or made unsuitable for subsequent construction due to exposure to weather.  Excavations below indicated depths will not be permitted except to remove unsatisfactory material.  Unsatisfactory material encountered below the grades shown shall be removed as directed.  Refill with backfill and fill material and compact to 95 percent of ASTM D698 maximum density.  Unless specified otherwise, refill excavations cut below indicated depth with backfill and fill material and compact to 95 percent of ASTM D698 maximum density.  Satisfactory material removed below the depths indicated, without specific direction of the Contracting Officer, shall be replaced with satisfactory materials to the indicated excavation grade; except as specified for spread footings.  Determination of elevations and measurements of approved overdepth excavation of unsatisfactory material below grades indicated shall be done under the direction of the Contracting Officer.

3.3.1   Pipe Trenches

Excavate to the dimension indicated.  Grade bottom of trenches to provide uniform support for each section of pipe after pipe bedding placement.  Tamp if necessary to provide a firm pipe bed.  Recesses shall be excavated to accommodate bells and joints so that pipe will be uniformly supported for the entire length.  Rock, where encountered, shall be excavated to a depth of at least 6 inches below the bottom of the pipe.

3.3.2   Hard Material and Rock Excavation

Remove hard material and rock to elevations indicated in a manner that will leave foundation material in an unshattered and solid condition. Roughen level surfaces and cut sloped surfaces into benches for bond with concrete.  Protect shale from conditions causing decomposition along joints or cleavage planes and other types of erosion.  Removal of hard material and rock beyond lines and grades indicated will not be grounds for a claim for additional payment unless previously authorized by the Contracting Officer.  Excavation of the material claimed as rock shall not be performed until the material has been cross sectioned by the Contractor and approved by the Contracting Officer.  Common excavation shall consist of all excavation not classified as rock excavation.

3.3.3   Excavated Materials

Satisfactory excavated material required for fill or backfill shall be placed in the proper section of the permanent work required or shall be separately stockpiled if it cannot be readily placed. Satisfactory material in excess of that required for the permanent work and all unsatisfactory material shall be disposed of as specified in Paragraph "DISPOSITION OF SURPLUS MATERIAL."

3.3.4   Final Grade of Surfaces to Support Concrete

Excavation to final grade shall not be made until just before concrete is to be placed.  Only excavation methods that will leave the foundation rock in a solid and unshattered condition shall be used.  Approximately level surfaces shall be roughened, and sloped surfaces shall be cut as indicated into rough steps or benches to provide a satisfactory bond.  Shales shall be protected from slaking and all surfaces shall be protected from erosion resulting from ponding or flow of water.

3.4   SUBGRADE PREPARATION

Unsatisfactory material in surfaces to receive fill or in excavated areas shall be removed and replaced with satisfactory materials as directed by the Contracting Officer.  The surface shall be scarified to a depth of 6 inches before the fill is started.  Sloped surfaces steeper than 1 vertical to 4 horizontal shall be plowed, stepped, benched, or broken up so that the fill material will bond with the existing material.  When subgrades are less than the specified density, the ground surface shall be broken up to a minimum depth of 6 inches, pulverized, and compacted to the specified density.  When the subgrade is part fill and part excavation or natural ground, the excavated or natural ground portion shall be scarified to a depth of 12 inches and compacted as specified for the adjacent fill.  Material shall not be placed on surfaces that are muddy, frozen, or contain frost.  Compaction shall be accomplished by sheepsfoot rollers, pneumatic-tired rollers, steel-wheeled rollers, or other approved equipment well suited to the soil being compacted.  Material shall be moistened or aerated as necessary to provide the moisture content that will readily facilitate obtaining the specified compaction with the equipment used.  Minimum subgrade density shall be as specified herein.

3.5   SUBGRADE FILTER FABRIC

Place synthetic fiber filter fabric as indicated directly on prepared subgrade free of vegetation, stumps, rocks larger than 2 inches diameter and other debris which may puncture or otherwise damage the fabric.  Repair damaged fabric by placing an additional layer of fabric to cover the damaged area a minimum of 3 feet overlap in all directions.  Overlap fabric at joints a minimum of  3 feet.  Obtain approval of filter fabric installation before placing fill or backfill.  Place fill or backfill on fabric in the direction of overlaps and compact as specified herein.  Follow manufacturer's recommended installation procedures.

3.6   FILLING AND BACKFILLING

Fill and backfill to contours, elevations, and dimensions indicated. Compact each lift before placing overlaying lift.

3.6.1   Common Fill Placement

Provide for general site.  Place in 6 inch lifts.  Compact areas not accessible to rollers or compactors with mechanical hand tampers.  Aerate material excessively moistened by rain to a satisfactory moisture content.  Finish to a smooth surface by blading, rolling with a smooth roller, or both.

3.6.2   Backfill and Fill Material Placement

Provide for paved areas and under concrete slabs, except where select material is provided.  Place in 6 inch lifts.  Do not place over wet or frozen areas.  Place backfill material adjacent to structures as the structural elements are completed and accepted.  Backfill against concrete only when approved.  Place and compact material to avoid loading upon or against the structure.

3.6.3   Backfill and Fill Material Placement Over Pipes

Backfilling shall not begin until construction below finish grade has been approved, underground utilities systems have been inspected, tested and approved, forms removed, and the excavation cleaned of trash and debris.  Backfill shall be brought to indicated finish grade.  Where pipe is coated or wrapped for protection against corrosion, the backfill material up to an elevation 2 feet above sewer lines and 1 foot above other utility lines shall be free from stones larger than 1 inch in any dimension.  Heavy equipment for spreading and compacting backfill shall not be operated closer to foundation or retaining walls than a distance equal to the height of backfill above the top of footing; the area remaining shall be compacted in layers not more than 4 inches in compacted thickness with power-driven hand tampers suitable for the material being compacted.  Backfill shall be placed carefully around pipes or tanks to avoid damage to coatings, wrappings, or tanks.  Backfill shall not be placed against foundation walls prior to 7 days after completion of the walls.  As far as practicable, backfill shall be brought up evenly on each side of the wall and sloped to drain away from the wall.  

3.6.4   Trench Backfilling

Backfill as rapidly as construction, testing, and acceptance of work permits.  Place and compact backfill under structures and paved areas in 6 inch lifts to top of trench and in 6 inch lifts to one foot over pipe outside structures and paved areas.

3.7   BORROW

Where satisfactory materials are not available in sufficient quantity from required excavations, approved borrow materials shall be obtained as specified herein.

3.8   BURIED WARNING AND IDENTIFICATION TAPE

Provide buried utility lines with utility identification tape.  Bury tape 12 inches below finished grade; under pavements and slabs, bury tape 6 inches below top of subgrade.

3.9   BURIED DETECTION WIRE

Bury detection wire directly above non-metallic piping at a distance not to exceed 12 inches above the top of pipe.  The wire shall extend continuously and unbroken, from manhole to manhole.  The ends of the wire shall terminate inside the manholes at each end of the pipe, with a minimum of 3 feet of wire, coiled, remaining accessible in each manhole.  The wire shall remain insulated over it's entire length.   The wire shall enter manholes between the top of the corbel and the frame, and extend up through the chimney seal between the frame and the chimney seal.  For force mains, the wire shall terminate in the valve pit at the pump station end of the pipe.

3.10   COMPACTION

Determine in-place density of existing subgrade; if required density exists, no compaction of existing subgrade will be required.  Density requirements specified herein are for cohesionless materials.  When cohesive materials are encountered or used, density requirements may be reduced by 5 percent.

3.10.1   General Site

Compact underneath areas designated for vegetation and areas outside the 5 foot line of the paved area or structure to 90 percent of ASTM D698. 

3.10.2   Structures, Spread Footings, and Concrete Slabs

Compact top 12 inches of subgrades to 95 percent of ASTM D698.  Compact fill and backfill material to 95 percent of ASTM D698.

3.10.3   Adjacent Area

Compact areas within 5 feet of structures to 90 percent of ASTM D698.

3.11   SPECIAL EARTHWORK REQUIREMENTS FOR SUBSURFACE DRAINS

3.11.1   Granular Backfill Using Filter Fabric

3.11.1.1   Perforated or Slotted Wall Pipes

Wrap one layer of filter fabric around pipe in such a manner that longitudinal overlaps are in unperforated or unslotted quadrants of the pipe.  Overlap fabric a minimum of 2 inches.  Secure fabric to pipe so that backfill material does not infiltrate through overlaps.  Place granular material and extend it for one pipe diameter, minimum of 6 inches on each side of and 18 inches above top of pipe.  Place a layer of filter fabric on top of granular filter before continuing with backfill.

3.11.1.2   Open-Joint Pipe

Wrap one layer of filter fabric around pipe joints overlapping a minimum of 2 inches in the longitudinal direction and extending at least 6 inches on both sides of the joint.  Secure fabric to pipe so that backfill material does not infiltrate through overlaps.  Place granular material specified and extend it for a minimum of one pipe diameter on each side of and 18 inches above top of pipe.  Place a layer of filter fabric on top of granular filter before continuing with backfill.

3.12   Bedding Placement

Spread filter fabric bedding material uniformly to a thickness of at least 3 inches on prepared subgrade as indicated.

3.13   FINISH OPERATIONS

3.13.1   Grading

Finish grades as indicated within one-tenth of one foot.  Grade areas to drain water away from structures.  Maintain areas free of trash and debris.  For existing grades that will remain but which were disturbed by Contractor's operations, grade as directed.

3.13.2   Topsoil and Seed

Provide as specified in Section 32 92 19 SEEDING.

3.13.3   Protection of Surfaces

Protect newly backfilled, graded, and topsoiled areas from traffic, erosion, and settlements that may occur.  Repair or reestablish damaged grades, elevations, or slopes.

3.14   DISPOSITION OF SURPLUS MATERIAL

Remove from Government property surplus or other soil material not required or suitable for filling or backfilling, and brush, refuse, stumps, roots, and timber.

3.15   FIELD QUALITY CONTROL

3.15.1   Sampling

Take the number and size of samples required to perform the following tests.

3.15.2   Testing

Perform one of each of the following tests for each material used. Provide additional tests for each source change.

3.15.2.1   Fill and Backfill Material Testing

Test fill and backfill material in accordance with ASTM C136/C136M for conformance to ASTM D2487 gradation limits; ASTM D1140 for material finer than the No. 200 sieve; ASTM D4318 for liquid limit and for plastic limit; ASTM D698 or ASTM D1557 for moisture density relations, as applicable.

3.15.2.2   Density Tests
Test density in accordance with ASTM D1556/D1556M, or ASTM D6938.  When ASTM D6938 density tests are used, verify density test results by performing an ASTM D1556/D1556M density test at a location already ASTM D6938 tested as specified herein.  Perform an ASTM D1556/D1556M density test at the start of the job, and for every 10 ASTM D6938 density tests thereafter.  Test each lift at randomly selected locations every 2000 square feet of existing grade in fills for structures and concrete slabs, and every 2500 square feet for other fill areas and every 2000 square feet of subgrade in cut.  Include density test results in daily report.

Bedding and backfill in trenches:  One test per 50 linear feet in each lift.

3.15.2.3   Moisture Content Tests
In the stockpile, excavation or borrow areas, a minimum of two tests per day per type of material or source of materials being placed is required during stable weather conditions.  During unstable weather, tests shall be made as dictated by local conditions and approved moisture content shall be tested in accordance with ASTM D2216.  Include moisture content test results in daily report.

-- End of Section --

SECTION 32 11 23

AGGREGATE BASE COURSES

PART 1   GENERAL
1.1   UNIT PRICES

1.1.1   Measurement

1.1.1.1   Area

Measure the quantity of 4 inch thick completed and accepted, as determined by the Contracting Officer, in square yards.

1.1.1.2   Volume

Measure the quantity of completed and accepted, as determined by the Contracting Officer, in cubic yards.  The volume of material in-place and accepted will be determined by the average job thickness obtained in accordance with paragraph LAYER THICKNESS and the dimensions shown on the drawings.

1.2   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 ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS (AASHTO)

AASHTO T 88
(2013) Standard Method of Test for Particle Size Analysis of Soils

AASHTO T 180
(2017) Standard Method of Test for Moisture-Density Relations of Soils Using a 4.54-kg (10-lb) Rammer and a 457-mm (18-in.) Drop

AASHTO T 224
(2010) Standard Method of Test for Correction for Coarse Particles in the Soil Compaction Test

ASTM INTERNATIONAL (ASTM)

ASTM C29/C29M
(2017a) Standard Test Method for Bulk Density ("Unit Weight") and Voids in Aggregate

ASTM C88
(2018) Standard Test Method for Soundness of Aggregates by Use of Sodium Sulfate or Magnesium Sulfate

ASTM C117
(2017) Standard Test Method for Materials Finer than 75-um (No. 200) Sieve in Mineral Aggregates by Washing

ASTM C127
(2015) Standard Test Method for Density, Relative Density (Specific Gravity), and Absorption of Coarse Aggregate

ASTM C128
(2015) Standard Test Method for Density, Relative Density (Specific Gravity), and Absorption of Fine Aggregate

ASTM C131/C131M
(2014) Standard Test Method for Resistance to Degradation of Small-Size Coarse Aggregate by Abrasion and Impact in the Los Angeles Machine

ASTM C136/C136M
(2014) Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates

ASTM D75/D75M
(2014) Standard Practice for Sampling Aggregates

ASTM D1556/D1556M
(2015; E 2016) Standard Test Method for Density and Unit Weight of Soil in Place by Sand-Cone Method

ASTM D1557
(2012; E 2015) Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Modified Effort (56,000 ft-lbf/ft3) (2700 kN-m/m3)

ASTM D2167
(2015) Density and Unit Weight of Soil in Place by the Rubber Balloon Method

ASTM D2487
(2017) Standard Practice for Classification of Soils for Engineering Purposes (Unified Soil Classification System)

ASTM D4318
(2017; E 2018) Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index of Soils

ASTM D5821
(2013; R 2017) Standard Test Method for Determining the Percentage of Fractured Particles in Coarse Aggregate

ASTM D6938
(2017a) Standard Test Method for In-Place Density and Water Content of Soil and Soil-Aggregate by Nuclear Methods (Shallow Depth)

ASTM E11
(2016) Standard Specification for Woven Wire Test Sieve Cloth and Test Sieves

1.3   DEFINITIONS

For the purposes of this specification, the following definitions apply.

1.3.1   Aggregate Base Course

Aggregate base course (ABC) is well graded, durable aggregate uniformly moistened and mechanically stabilized by compaction.

1.3.2   Graded-Crushed Aggregate Base Course

Graded-crushed aggregate (GCA) base course is well graded, crushed, durable aggregate uniformly moistened and mechanically stabilized by compaction.

1.3.3   Degree of Compaction

Degree of compaction required, except as noted in the second sentence, is expressed as a percentage of the maximum laboratory dry density obtained by the test procedure presented in ASTM D1557 abbreviated as a percent of laboratory maximum dry density.  Since ASTM D1557 applies only to soils that have 30 percent or less by weight of their particles retained on the 3/4 inch sieve, the degree of compaction for material having more than 30 percent by weight of their particles retained on the 3/4 inch sieve will be expressed as a percentage of the laboratory maximum dry density in accordance with AASHTO T 180 Method D and corrected with AASHTO T 224.

1.4   SUBMITTALS

Government approval is required for submittals with a "G" designation; submittals not having a "G" designation are for information only.  When used, a designation following the "G" designation 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
Plant, Equipment, and Tools; G
Waybills and Delivery Tickets
SD-06 Test Reports
Initial Tests; G
In-Place Tests; G
1.5   EQUIPMENT, TOOLS, AND MACHINES

All plant, equipment, and tools used in the performance of the work will be subject to approval by the Contracting Officer before the work is started. Maintain all plant, equipment, and tools in satisfactory working condition at all times.  Submit a list of proposed equipment, including descriptive data.  Use equipment capable of minimizing segregation, producing the required compaction, meeting grade controls, thickness control, and smoothness requirements as set forth herein.

1.6   QUALITY ASSURANCE

Sampling and testing are the responsibility of the Contractor. Perform sampling and testing using a laboratory approved in accordance with Section 01 45 00.00 1001 45 00.00 2001 45 00.00 40 QUALITY CONTROL.  Work requiring testing will not be permitted until the testing laboratory has been inspected and approved.  Test the materials to establish compliance with the specified requirements and perform testing at the specified frequency.  The Contracting Officer may specify the time and location of the tests.  Furnish copies of test results to the Contracting Officer within 24 hours of completion of the tests.

1.6.1   Sampling

Take samples for laboratory testing in conformance with ASTM D75/D75M.  When deemed necessary, the sampling will be observed by the Contracting Officer.

1.6.2   Tests

1.6.2.1   Sieve Analysis

Perform sieve analysis in conformance with ASTM C117 and ASTM C136/C136M using sieves conforming to ASTM E11. 

1.6.2.2   Liquid Limit and Plasticity Index

Determine liquid limit and plasticity index in accordance with ASTM D4318.

1.6.2.3   Moisture-Density Determinations

Determine the laboratory maximum dry density and optimum moisture content in accordance with paragraph DEGREE OF COMPACTION.

1.6.2.4   Field Density Tests

Measure field density in accordance with ASTM D1556/D1556M, ASTM D2167 or ASTM D6938.  For the method presented in ASTM D1556/D1556M use the base plate as shown in the drawing. For the method presented in ASTM D6938 check the calibration curves and adjust them, if necessary, using only the sand cone method as described in paragraph Calibration, of the ASTM publication.  Tests performed in accordance with ASTM D6938 result in a wet unit weight of soil and ASTM D6938 will be used to determine the moisture content of the soil.  Also check the calibration curves furnished with the moisture gauges along with density calibration checks as described in ASTM D6938.  Make the calibration checks of both the density and moisture gauges using the prepared containers of material method, as described in paragraph Calibration of ASTM D6938, on each different type of material being tested at the beginning of a job and at intervals as directed.  Submit calibration curves and related test results prior to using the device or equipment being calibrated.

1.6.2.5   Wear Test

Perform wear tests on course material in conformance with ASTM C131/C131M.

1.6.2.6   Soundness

Perform soundness tests on GCA in accordance with ASTM C88.

1.6.2.7   Weight of Slag

Determine weight per cubic foot of slag in accordance with ASTM C29/C29M on the course material.

1.7   ENVIRONMENTAL REQUIREMENTS

Perform construction when the atmospheric temperature is above 35 degrees F.  When the temperature falls below 35 degrees F, protect all completed areas by approved methods against detrimental effects of freezing.  Correct completed areas damaged by freezing, rainfall, or other weather conditions to meet specified requirements.

PART 2   PRODUCTS
2.1   AGGREGATES

Provide clean, sound, durable particles of crushed stone, crushed gravel, crushed recycled concrete, angular sand, or other approved material.  Provide ABC that is free of lumps of clay, organic matter, and other objectionable materials. Provide GCA that is free of silt and clay as defined by ASTM D2487, organic matter, and other objectionable materials or coatings.  The portion retained on the No. 4 sieve is known as coarse aggregate; that portion passing the No. 4 sieve is known as fine aggregate.  When the coarse and fine aggregate is supplied form more than one source, provide aggregate from each source that meets the specified requirements.

2.1.1   Coarse Aggregate

Provide coarse aggregates with angular particles of uniform density.  Separately stockpile coarse aggregate supplied from more than one source.

a.  Crushed Gravel:  Provide crushed gravel that has been manufactured by crushing gravels and that meets all the requirements specified below.

b.  Crushed Stone:  Provide crushed stone consisting of freshly mined quarry rock, meeting all the requirements specified below.

c.  Crushed Recycled Concrete:  Provide crushed recycled concrete consisting of previously hardened portland cement concrete or other concrete containing pozzolanic binder material.  Provide recycled concrete that is free of all reinforcing steel, bituminous concrete surfacing, and any other foreign material and that has been crushed and processed to meet the required gradations for coarse aggregate.  Reject recycled concrete aggregate exceeding this value.  Provide crushed recycled concrete that meets all other applicable requirements specified below.

2.1.1.1   Aggregate Base Course

The percentage of loss of ABC coarse aggregate must not exceed 50 percent when tested in accordance with ASTM C131/C131M.  Provide aggregate that contains no more than 30 percent flat and elongated particles.  A flat particle is one having a ratio of width to thickness greater than 3; an elongated particle is one having a ratio of length to width greater than 3.  In the portion retained on each sieve specified, the crushed aggregates must contain at least 50 percent by weight of crushed pieces having two or more freshly fractured faces determined in accordance with ASTM D5821.  When two fractures are contiguous, the angle between planes of the fractures must be at least 30 degrees in order to count as two fractured faces.  Manufacture crushed gravel from gravel particles 50 percent of which, by weight, are retained on the maximum size sieve listed in TABLE 1.

2.1.1.2   Graded-Crushed Aggregate Base Course

The percentage of loss of GCA coarse aggregate must not exceed 40 percent loss when tested in accordance with ASTM C131/C131M.  Provide GCA coarse aggregate that does not exhibit a loss greater than 18 percent weighted average, at five cycles, when tested for soundness in magnesium sulfate, or 12 percent weighted average, at five cycles, when tested in sodium sulfate in accordance with ASTM C88.  Provide aggregate that contains no more than 20 percent flat and elongated particles for the fraction retained on the 1/2 inch sieve nor 20 percent for the fraction passing the 1/2 inch sieve.  A flat particle is one having a ratio of width to thickness greater than 3; an elongated particle is one having a ratio of length to width greater than 3.  In the portion retained on each sieve specified, the crushed aggregate must contain at least 90 percent by weight of crushed pieces having two or more freshly fractured faces determined in accordance with ASTM D5821.  When two fractures are contiguous, the angle between planes of the fractures must be at least 30 degrees in order to count as two fractured faces.  Manufacture crushed gravel from gravel particles 90 percent of which by weight are retained on the maximum size sieve listed in TABLE 1.

2.1.2   Fine Aggregate

Provide fine aggregates consisting of angular particles of uniform density.

2.1.2.1   Aggregate Base Course

Provide ABC fine aggregate that consists of screenings, angular sand, crushed recycled concrete fines, or other finely divided mineral matter processed or naturally combined with the coarse aggregate.

2.1.2.2   Graded-Crushed Aggregate Base Course

Provide GCA fine aggregate consisting of angular particles produced by crushing stone, slag, or gravel that meets the requirements for wear and soundness specified for GCA coarse aggregate.  

2.1.3   Gradation Requirements

Apply the specified gradation requirements to the completed base course.  Provide aggregates that are continuously well graded within the limits specified in TABLE 1.  Use sieves that conform to ASTM E11.

TABLE 1.  GRADATION OF AGGREGATES

Percentage by Weight Passing Square-Mesh Sieve

         Sieve

         Designation        No. 1          No. 2           No. 3

         -------------------------------------------------------

        2 inch                100           ----            ----

        1-1/2 inch         70-100            100            ----

        1 inch              45-80         60-100             100

        1/2 inch            30-60          30-65           40-70

        No. 4               20-50          20-50           20-50

        No. 10              15-40          15-40           15-40

        No. 40               5-25           5-25            5-25

        No. 200               0-8            0-8             0-8
NOTE 1:  Particles having diameters less than 0.02 mm must not be in excess of 3 percent by weight of the total sample tested as determined in accordance with AASHTO T 88.

NOTE 2:  The values are based on aggregates of uniform specific gravity.  If materials from different sources are used for the coarse and fine aggregates, test the materials in accordance with ASTM C127 and ASTM C128 to determine their specific gravities.  Correct the percentages passing the various sieves as directed by the Contracting Officer if the specific gravities vary by more than 10 percent.

2.2   LIQUID LIMIT AND PLASTICITY INDEX

Apply liquid limit and plasticity index requirements to the completed course and to any component that is blended to meet the required gradation.  The portion of any component or of the completed course passing the No. 40 sieve must be either nonplastic or have a liquid limit not greater than 25 and a plasticity index not greater than 5.

2.3   TESTS, INSPECTIONS, AND VERIFICATIONS

2.3.1   Initial Tests
Perform one of each of the following tests, on the proposed material prior to commencing construction, to demonstrate that the proposed material meets all specified requirements when furnished.  Complete this testing for each source if materials from more than one source are proposed.

a.  Sieve Analysis.

b.  Liquid limit and plasticity index.

c.  Moisture-density relationship.

d.  Wear.

Submit certified copies of test results for approval not less than 30 days before material is required for the work.

2.3.2   Approval of Material

Tentative approval of material will be based on initial test results.

PART 3   EXECUTION
3.1   GENERAL REQUIREMENTS

Provide adequate drainage during the entire period of construction to prevent water from collecting or standing on the working area.

3.2   OPERATION OF AGGREGATE SOURCES

Condition aggregate sources on private lands in accordance with local laws or authorities.  Clearing, stripping, and excavating are the responsibility of the Contractor.  Condition aggregate sources on Government property to readily drain and leave in a satisfactory condition upon completion of the work.

3.3   STOCKPILING MATERIAL

Clear and level storage sites prior to stockpiling of material.  Stockpile all materials, including approved material available from excavation and grading, in the manner and at the locations designated.  Stockpile aggregates on the cleared and leveled areas designated by the Contracting Officer to prevent segregation.  Stockpile materials obtained from different sources separately.

3.4   PREPARATION OF UNDERLYING COURSE OR SUBGRADE

Clean the underlying course or subgrade of all foreign substances prior to constructing the base course(s).  Do not construct base course(s) on underlying course or subgrade that is frozen.  Construct the surface of the underlying course or subgrade to meet specified compaction and surface tolerances.  Correct ruts or soft yielding spots in the underlying courses, areas having inadequate compaction, and deviations of the surface from the specified requirements set forth herein by loosening and removing soft or unsatisfactory material and adding approved material, reshaping to line and grade, and recompacting to specified density requirements.  For cohesionless underlying courses or subgrades containing sands or gravels, as defined in ASTM D2487, stabilize the surface prior to placement of the base course(s).  Stabilize by mixing the underlying course and compacting by approved methods.  Consider the stabilized material as part of the underlying course and meet all requirements of the underlying course.  Do not allow traffic or other operations to disturb the finished underlying course and maintain in a satisfactory condition until the base course is placed.

3.5   GRADE CONTROL

Provide a finished and completed base course conforming to the lines, grades, and cross sections shown.  Place line and grade stakes as necessary for control.

3.6   MIXING AND PLACING MATERIALS

Mix the coarse and fine aggregates in a stationary plant.  Make adjustments in mixing procedures or in equipment, as directed, to obtain true grades, to minimize segregation or degradation, to obtain the required water content, and to insure a satisfactory base course meeting all requirements of this specification.  Place the mixed material on the prepared subgrade or subbase in layers of uniform thickness with an approved spreader.  Place the layers so that when compacted they will be true to the grades or levels required with the least possible surface disturbance.  Where the base course is placed in more than one layer, clean the previously constructed layers of loose and foreign matter by sweeping with power sweepers, power brooms, or hand brooms, as directed.  Make adjustments in placing procedures or equipment as may be directed by the Contracting Officer to obtain true grades, to minimize segregation and degradation, to adjust the water content, and to insure an acceptable base course.

3.7   LAYER THICKNESS

Compact the completed base course to the thickness indicated.  No individual layer may be thicker than 6 inches nor be thinner than 3 inches in compacted thickness.  Compact the base course(s) to a total thickness that is within 1/2 inch of the thickness indicated.  Where the measured thickness is more than 1/2 inch deficient, correct such areas by scarifying, adding new material of proper gradation, reblading, and recompacting as directed.  Where the measured thickness is more than 1/2 inch thicker than indicated, the course will be considered as conforming to the specified thickness requirements.  The average job thickness will be the average of all thickness measurements taken for the job and must be within 1/4 inch of the thickness indicated.  Measure the total thickness of the base course at intervals of one measurement for each 500 square yards of base course.  Measure total thickness using  3 inch diameter test holes penetrating the base course.

3.8   COMPACTION

Compact each layer of the base course, as specified, with approved compaction equipment.  Maintain water content during the compaction procedure to within plus or minus 2 percent of the optimum water content determined from laboratory tests as specified in this Section.  Begin rolling at the outside edge of the surface and proceed to the center, overlapping on successive trips at least one-half the width of the roller.  Slightly vary the length of alternate trips of the roller.  Adjust speed of the roller as needed so that displacement of the aggregate does not occur.  Compact mixture with hand-operated power tampers in all places not accessible to the rollers.  Continue compaction until each layer is compacted through the full depth to at least 100 percent of laboratory maximum density.  Make such adjustments in compacting or finishing procedures as may be directed by the Contracting Officer to obtain true grades, to minimize segregation and degradation, to reduce or increase water content, and to ensure a satisfactory base course.  Remove any materials found to be unsatisfactory and replace with satisfactory material or rework, as directed, to meet the requirements of this specification.

3.9   FINISHING

Finish the surface of the top layer of base course after final compaction by cutting any overbuild to grade and rolling with a steel-wheeled roller.  Do not add thin layers of material to the top layer of base course to meet grade.  If the elevation of the top layer of base course is 1/2 inch or more below grade, scarify the top layer to a depth of at least 3 inches and blend new material in and compact to bring to grade.  Make adjustments to rolling and finishing procedures as directed by the Contracting Officer to minimize segregation and degradation, obtain grades, maintain moisture content, and insure an acceptable base course.  Should the surface become rough, corrugated, uneven in texture, or traffic marked prior to completion, scarify the unsatisfactory portion and rework and recompact it or replace as directed.

3.10   SMOOTHNESS TEST

Construct the top layer so that the surface shows no deviations in excess of 3/8 inch when tested with a 12 foot straightedge.  Take measurements in successive positions parallel to the centerline of the area to be paved.  Correct deviations exceeding this amount by removing material and replacing with new material, or by reworking existing material and compacting it to meet these specifications.

3.11   FIELD QUALITY CONTROL

3.11.1   In-Place Tests
Perform each of the following tests on samples.  Take samples and test at the rates indicated. 

a.  Perform density tests on every lift of material placed and at a frequency of one set of tests for every 250 square yards, or portion thereof, of completed area.

b.  Perform sieve analysis on every lift of material placed and at a frequency of one sieve analysis for every 500 square yards, or portion thereof, of material placed.

c.  Perform liquid limit and plasticity index tests at the same frequency as the sieve analysis.

d.  Measure the thickness of the base course at intervals providing at least one measurement for each 500 square yards of base course or part thereof.  Measure the thickness using test holes, at least  3 inch in diameter through the base course.

3.11.2   Approval of Material

Final approval of the materials will be based on tests for gradation, liquid limit, and plasticity index performed on samples taken from the completed and fully compacted course(s).

3.12   MAINTENANCE

Maintain the base course in a satisfactory condition until the full pavement section is completed and accepted.  Immediately repair any defects and repeat repairs as often as necessary to keep the area intact.  Retest any base course that was not paved over prior to the onset of winter to verify that it still complies with the requirements of this specification.  Rework or replace any area of base course that is damaged as necessary to comply with this specification.

3.13   DISPOSAL OF UNSATISFACTORY MATERIALS

Dispose of any unsuitable materials that have been removed outside the limits of Government-controlled land.  No additional payments will be made for materials that have to be replaced.

-- End of Section --

SECTION 32 92 19

SEEDING

PART 1   GENERAL
1.1   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.

ASTM INTERNATIONAL (ASTM)

ASTM C602
(2013a) Agricultural Liming Materials

ASTM D4427
(2018) Standard Classification of Peat Samples by Laboratory Testing

ASTM D4972
(2018) Standard Test Methods for pH of Soils

U.S. DEPARTMENT OF AGRICULTURE (USDA)

AMS Seed Act
(1940; R 1988; R 1998) Federal Seed Act

DOA SSIR 42
(1996) Soil Survey Investigation Report No. 42, Soil Survey Laboratory Methods Manual, Version 3.0

1.2   DEFINITIONS

1.2.1   Stand of Turf

95 percent ground cover of the established species.

1.3   RELATED REQUIREMENTS

Section 31 00 00 EARTHWORK applies to this section for pesticide use and plant establishment requirements, with additions and modifications herein.

1.4   SUBMITTALS

Government approval is required for submittals with a "G" designation; submittals not having a "G" designation are for information only.  When used, a designation following the "G" designation 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
Wood Cellulose Fiber Mulch
Erosion Control Material

Fertilizer
Include physical characteristics, and recommendations.

SD-06 Test Reports
Topsoil Composition Tests (reports and recommendations).

SD-07 Certificates
State Certification and Approval for Seed
SD-08 Manufacturer's Instructions
Erosion Control Materials
1.5   DELIVERY, STORAGE, AND HANDLING

1.5.1   Delivery

1.5.1.1   Seed Protection

Protect from drying out and from contamination during delivery, on-site storage, and handling.

1.5.1.2   Fertilizer, Gypsum, Sulfur, Iron and Lime Delivery

Deliver to the site in original, unopened containers bearing manufacturer's chemical analysis, name, trade name, trademark, and indication of conformance to state and federal laws.  

1.5.2   Storage

1.5.2.1   Seed, Fertilizer, Gypsum, Sulfur, Iron and Lime Storage

Store in cool, dry locations away from contaminants.

1.5.2.2   Topsoil

Prior to stockpiling topsoil, treat growing vegetation with application of appropriate specified non-selective herbicide.  Clear and grub existing vegetation three to four weeks prior to stockpiling topsoil.

1.5.2.3   Handling

Do not drop or dump materials from vehicles.

1.6   TIME RESTRICTIONS AND PLANTING CONDITIONS

1.6.1   Restrictions

Do not plant when the ground is frozen, muddy, or when air temperature exceeds 90 degrees Fahrenheit.

1.7   TIME LIMITATIONS

1.7.1   Seed

Apply seed within twenty four hours after seed bed preparation.

PART 2   PRODUCTS
2.1   SEED
2.1.1   Classification

Provide State-certified, State-approved seed of the latest season's crop delivered in original sealed packages, bearing producer's guaranteed analysis for percentages of mixtures, purity, germination, weedseed content, and inert material.  Label in conformance with AMS Seed Act and applicable state seed laws.  Wet, moldy, or otherwise damaged seed will be rejected.  Field mixes will be acceptable when field mix is performed on site in the presence of the Contracting Officer.

2.2   TOPSOIL

2.2.1   On-Site Topsoil

Surface soil stripped and stockpiled on site and modified as necessary to meet the requirements specified for topsoil in paragraph COMPOSITION.  When available topsoil must be existing surface soil stripped and stockpiled on-site in accordance with Section 31 00 00 EARTHWORK, 31 23 00.00 20 EXCAVATION AND FILL.

2.2.2   Off-Site Topsoil

Conform to requirements specified in paragraph COMPOSITION.  Additional topsoil must be furnished by the Contractor.

2.2.3   Composition

Containing from 5 to 10 percent organic matter as determined by the topsoil composition tests of the Organic Carbon, 6A, Chemical Analysis Method described in DOA SSIR 42.  Maximum particle size, 3/4 inch, with maximum 3 percent retained on 1/4 inch screen.  The pH must be tested in accordance with ASTM D4972.  Topsoil must be free of sticks, stones, roots, and other debris and objectionable materials. 

2.3   SOIL CONDITIONERS

Add conditioners to topsoil as required to bring into compliance with "composition" standard for topsoil as specified herein.

2.3.1   Lime

Commercial grade hydrate limestone containing a calcium carbonate equivalent (C.C.E.) as specified in ASTM C602 of not less than _____ percent.

2.3.2   Aluminum Sulfate

Commercial grade.

2.3.3   Sulfur

100 percent elemental

2.3.4   Iron

100 percent elemental

2.3.5   Peat

Natural product of peat moss derived from a freshwater site and conforming to ASTM D4427.  Shred and granulate peat to pass a 1/2 inch mesh screen and condition in storage pile for minimum 6 months after excavation.

2.3.6   Sand

Clean and free of materials harmful to plants.

2.3.7   Perlite

Horticultural grade.

2.3.8   Composted Derivatives

Ground bark, nitrolized sawdust, humus or other green wood waste material free of stones, sticks, and soil stabilized with nitrogen and having the following properties:

2.3.8.1   Particle Size

Minimum percent by weight passing:

No. 4 mesh screen      95

No. 8 mesh screen      80

2.3.8.2   Nitrogen Content

Minimum percent based on dry weight:

Fir Sawdust            0.7

Fir or Pine Bark       1.0

2.3.9   Gypsum

Coarsely ground gypsum comprised of calcium sulfate dihydrate 80 percent, calcium 18 percent, sulfur 14 percent; minimum 96 percent passing through 20 mesh screen, 100 percent passing thru 16 mesh screen.

2.3.10   Calcined Clay

Calcined clay must be granular particles produced from montmorillonite clay calcined to a minimum temperature of 1200 degrees F.  Gradation:  A minimum 90 percent must pass a No. 8 sieve; a minimum 99 percent must be retained on a No. 60 sieve; and material passing a No. 100 sieve must not exceed 2 percent.  Bulk density:  A maximum 40 pounds per cubic foot.

2.4   FERTILIZER
2.4.1   Granular Fertilizer

User organic, granular controlled release fertilizer.
2.5   MULCH

Mulch must be free from noxious weeds, mold, and other deleterious materials.

2.5.1   Straw

Stalks from oats, wheat, rye, barley, or rice.  Furnish in air-dry condition and of proper consistency for placing with commercial mulch blowing equipment.  Straw must contain no fertile seed.

2.5.2   Hay

Air-dry condition and of proper consistency for placing with commercial mulch blowing equipment.  Hay must be sterile, containing no fertile seed.

2.5.3   Wood Cellulose Fiber Mulch
Use recovered materials of either paper-based (100 percent post-consumer content) or wood-based (100 percent total recovered content) hydraulic mulch.  Processed to contain no growth or germination-inhibiting factors and dyed an appropriate color to facilitate visual metering of materials application.  Composition on air-dry weight basis:  9 to 15 percent moisture, pH range from 5.5 to 8.2.  Use with hydraulic application of grass seed and fertilizer.

2.6   WATER

Source of water must be approved by Contracting Officer and of suitable quality for irrigation, containing no elements toxic to plant life.

2.7   EROSION CONTROL MATERIALS
Erosion control material must conform to the following:

2.7.1   Erosion Control Blanket

100 percent agricultural straw stitched with a degradable nettings, designed to degrade within 18 months.

2.7.2   Erosion Control Fabric

Fabric must be knitted construction of polypropylene yarn with uniform mesh openings 3/4 to 1 inch square with strips of biodegradable paper.  Filler paper strips must have a minimum life of 6 months.

2.7.3   Erosion Control Material Anchors

Erosion control anchors must be as recommended by the manufacturer.

PART 3   EXECUTION
3.1   PREPARATION

3.1.1   EXTENT OF WORK

Provide soil preparation prior to planting (including soil conditioners as required), fertilizing, seeding, and surface topdressing of all newly graded finished earth surfaces, unless indicated otherwise, and at all areas inside or outside the limits of construction that are disturbed by the Contractor's operations.

3.1.1.1   Topsoil

Provide 4 inches of existing soil to meet indicated finish grade.  After areas have been brought to indicated finish grade, incorporate fertilizer, pH adjusters, soil conditioners into soil a minimum depth of 4 inches by disking, harrowing, tilling or other method approved by the Contracting Officer.  Remove debris and stones larger than 3/4 inch in any dimension remaining on the surface after finish grading.  Correct irregularities in finish surfaces to eliminate depressions.  Protect finished topsoil areas from damage by vehicular or pedestrian traffic.

3.1.1.2   Fertilizer Application Rates

Apply fertilizer at rates as determined by laboratory soil analysis of the soils at the job site.

3.2   SEEDING

3.2.1   Seed Application Seasons and Conditions

Immediately before seeding, restore soil to proper grade. Do not seed when ground is muddy frozen or in an unsatisfactory condition for seeding. If special conditions exist that may warrant a variance in the above seeding dates or conditions, submit a written request to the Contracting Officer stating the special conditions and proposed variance.  Apply seed within twenty four hours after seedbed preparation. Sow seed by approved sowing equipment. Sow one-half the seed in one direction, and sow remainder at right angles to the first sowing.

3.2.2   Seed Application Method

Seeding method must be broadcasted and drop seeding.

3.2.2.1   Broadcast and Drop Seeding

Use broadcast or drop seeders. Sow one-half the seed in one direction, and sow remainder at right angles to the first sowing.  Cover seed uniformly to a maximum depth of 1/4 inch in clay soils and 1/2 inch in sandy soils by means of spike-tooth harrow, cultipacker, raking or other approved devices.

2.3   Mulching

3.2.3.1   Hay or Straw Mulch

Hay or straw mulch must be spread uniformly at the rate of 2 tons per acre.  Mulch must be spread by hand, blower-type mulch spreader, or other approved method.  Mulching must be started on the windward side of relatively flat areas or on the upper part of steep slopes, and continued uniformly until the area is covered.  The mulch must not be bunched or clumped.  Sunlight must not be completely excluded from penetrating to the ground surface.  All areas installed with seed must be mulched on the same day as the seeding.  Mulch must be anchored immediately following spreading.

3.2.4   Rolling

Immediately after seeding, firm entire area except for slopes in excess of 3 to 1 with a roller not exceeding 90 pounds for each foot of roller width.

3.2.5   Erosion Control Material

Install in accordance with manufacturer's instructions, where indicated or as directed by the Contracting Officer.

3.2.6   Watering

Start watering areas seeded as required by temperature and wind conditions.   Apply water at a rate sufficient to insure thorough wetting of soil to a depth of 2 inches without run off.  During the germination process, seed is to be kept actively growing and not allowed to dry out.

3.3   PROTECTION OF TURF AREAS

Immediately after turfing, protect area against traffic and other use.

3.4   RESTORATION

Restore to original condition existing turf areas which have been damaged during turf installation operations at the Contractor's expense.  Keep clean at all times at least one paved pedestrian access route and one paved vehicular access route to each building.  Clean other paving when work in adjacent areas is complete.

-- End of Section --
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