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MASSACHUSETTS BAY TRANSPORTATION AUTHORITY 
10 PARK PLAZA 

BOSTON, MASSACHUSETTS 02116 

NOTICE TO SBE BIDDERS 
[Bond Funded Projects ] 

The Small Business Enterprise (SBE) Program promotes business opportunities for small business enterprises 
(as defined by the federal Small Business Administration (SBA). The SBE Program is designed to create and 
sustain opportunities for small businesses to participate in capital construction projects at the MBTA, as well as 
stimulate the Massachusetts economy by providing sustained revenue opportunities to local small businesses. 
This is an SBE Program procurement. 

Electronic proposals for the following project will be received through the internet using Bid Express until the 
date and time stated below, and will be posted on www.bidx.com forthwith after the bid submission deadline. 
No paper copies of bids will be accepted.  Bidders must have a valid digital ID issued by the Authority in order 
to bid on projects.  Bidders need to apply for a digital ID with Bid Express at least 14 days prior to a scheduled 
bid opening date. 

Electronic bids for MBTA Contract No. R91CN01, SBE On Call Facilities Improvements, Systemwide, MA 
NAICS CODE- 236210 – Industrial Building Construction, 236220 – Commercial and Institutional 
Building Construction- and Project Value-- $2,250,000 and can be submitted at www.bidx.com until two 
o'clock 2:00 p.m. on August 8, 2024. Immediately thereafter, in a designated room, the Bids will be opened and 
read publicly. 

The work performed under is anticipated to consist of general repairs to stations and facilities across the MBTA 
system on an ‘on call’ basis. 

Each prospective bidder proposing to bid on this project must be prequalified in accordance with the Authority’s Small 
Business Enterprise (SBE) Contractor Prequalification Statement. Prequalification documents may be obtained online 
at https://bc.mbta.com/business_center/bidding_solicitations/design_and_construction/?id=8612 

Applications for prequalification for this Project will be accepted by the Authority up to the bid opening date. 
Contractors should allow for ample time for the Authority to evaluate and respond to the Prequalification Application 
prior to the bid opening date. Only contractors prequalified as a Small Business by the bid opening date will be 
considered eligible. 

Prequalified bidders must download and submit a completed "Request to Bid Form" for approval to: 
plans&specifications@mbta.com 

Bidding documents may be downloaded from the MBTA FTP site.  Documents will be available starting at 9:00 AM 
on June 26, 2024. Contract Specifications and Drawings shall be available in portable data file (.pdf) format.  
Interested parties may request FTP site credentials by completing the request form on the project page at:  

http://bc.mbta.com/business_center/bidding_solicitations/current_solicitations/ 

Bidders’ attention is directed to Appendix 1, Notice of Requirement for Affirmative Action to Insure Equal 
Employment Opportunity; and to Appendix 2, Supplemental Equal Employment Opportunity, Anti- 
Discrimination, and Affirmative Action Program in the specifications. 

http://www.bidx.com/
https://bc.mbta.com/business_center/bidding_solicitations/design_and_construction/?id=8612
https://bc.mbta.com/business_center/bidding_solicitations/design_and_construction/?id=8612
mailto:plans&specifications@mbta.com
http://bc.mbta.com/business_center/bidding_solicitations/current_solicitations/
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Bidders will affirmatively ensure that in regard to any contract entered into pursuant to this solicitation, minority and 
female construction contractors will be afforded full opportunity to submit Bids and will not be discriminated against 
on the grounds of race, color, religion, sex, age, or national origin in consideration for an award. 

Bidders will be required to comply with Federal Equal Employment Opportunity Regulations and the President's 
Executive Order No. 11246 and any amendments or supplements thereto.  Bidders will also be required to comply with 
the Governor’s Executive Order No. 481, prohibiting the use of undocumented workers on State Contracts and any 
amendments and supplements thereto. 

Authorization for the Bidders to view the site of the work on the MBTA's property shall be obtained from the Assistant 
Project Manager Alexander Rebhun, 10 Park Plaza, Boston, MA, 02116, email: arebhun@mbta.com.  

 A prebid conference will be held on July 11, 2024 at 10:00 a.m. as a virtual on-line meeting.  Details regarding the 
pre-bid conference will be provided upon request of the specifications.  Attendance at the pre-bid conference is highly 
recommended for all prospective bidders.  All questions during the bid phase should be directed to the MBTA Project 
Manager in writing or emailed to the contact information above. Questions are to be submitted no later than ten (10) 
days prior to the date set forth for the opening of the bids. 

Bidders will be required to certify as part of their bids that they are able to furnish labor that can work in harmony with 
all other elements of labor employed or to be employed on the work. 

This Contract is subject to minimum State wage rates as well as all other applicable labor laws. 

Bid Guaranty shall consist of a bid deposit in the amount of five (5) percent of the value of the bid, in the form of a bid 
bond, cash, certified check, treasurer's or cashier's check. 

The successful Bidder shall be required to furnish a Labor and Materials Payment Bond in the amount of 50 percent of 
the Contract price. 

The Authority reserves the right to reject any or all Bids, to waive informalities, to advertise for new Bids or proceed 
to do the work otherwise, as may be deemed to be in the best interests of the Authority. 

This information may be viewed at the MBTA website:  

http://bc.mbta.com/business_center/bidding_solicitations/current_solicitations/ 

MASSACHUSETTS BAY TRANSPORTATION AUTHORITY 

Date: June 26, 2024 Monica Tibbits-Nutt    Phillip Eng 
Secretary and CEO,  General Manager and CEO, 
MassDOT MBTA 

http://bc.mbta.com/business_center/bidding_solicitations/current_solicitations/
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	01010FB-0722-SBE
	PART 1 -  GENERAL
	1.1 GENERAL
	A. The Work shall be performed in accordance with the following documents as issued by the Massachusetts Bay Transportation Authority:
	1. The Standard Specification which includes the Instructions to Bidders, General Conditions; and Divisions 1 through 16.
	2. The Contract Specifications which includes the Notice to Bidders; Instructions to Bidders; Form for Bid; Various forms and exhibits; Supplementary Conditions; Federal and State requirements; and applicable Sections of Divisions 1 through 16.


	1.2 The work performed under is anticipated to consist of general repairs to stations and facilities across the MBTA system on an ‘on call’ basis. CONTRACT DESCRIPTION, COMMENCEMENT AND COMPLETION TIMES
	A. The Supplementary Conditions of the Contract Specifications will contain a description of the Work under the Contract, times for commencement and completion.


	PART 2 -  PRODUCTS
	Not Used.

	PART 3 -  EXECUTION
	Not Used.

	PART 4 -  MEASUREMENT AND PAYMENT
	Not Used.


	01020 - ALLOWANCES
	PART 1 -  GENERAL
	1.1 DESCRIPTION OF WORK
	A. Work Included:  This Section specifies allowances for all services, personnel, labor, materials, and equipment necessary to perform the work as specified herein.  The Contractor shall include in his bid proposal the allowance for each item listed. ...

	1.2 ALLOWANCE ITEMS
	A. Section 01565 – INTEGRATED PEST CONTROL. Include an allowance amount of $5,000 for Pest Control – Item No. 0213.202.
	B. Section 01150 — MEASUREMENT AND PAYMENT. Include an allowance amount of $425,000 for General Repairs - Item No. 0160.011 for non-bid item work.
	C. Section 01570 - TRAFFIC REGULATION.  Include an allowance amount of $20,000 for Traffic Officers Services - Item No. 0130.429.
	D. Section 01010— MEASUREMENT AND PAYMENT. Include an allowance amount of $150,000 for Engineering Services - Item No. 0160.022.
	E. Section 01010— SUMMARY OF THE WORK. Include an allowance amount of $10,000 for Third Party Fire Alarm Testing services - Item No. 1656.206.
	F. Section 01010 – SUMMARY OF THE WORK.  Include an allowance amount of $5,000 for Field Equipment - Item No. 0130.143 as directed by, and for the exclusive use of, the MBTA.
	G. Section 00700- RISK ALLOWANCE-An allowance of contingency funds which is included in a line item in the Contract. The use of this allowance is solely at the discretion of the Authority and will be authorized only through execution of a Risk Realloc...

	1.3 MEASUREMENT
	A. Allowances will be made to reimburse the Contractor for work and materials performed and supplied by the Contractor and others as specified herein and as further specified in the applicable Construction Specifications Sections.

	1.4 PAYMENT
	A. Before permitting work to begin under any allowance, the Contractor shall request an itemized written estimate of cost from the Railroad, utility companies, private firms, subcontractors, and City and State agencies for the work to be performed.  T...
	B. Payment for allowances will be based upon receipted invoices and signed receipts, without charges for Contractor overhead and profit (except when the Contractor performs the work), submitted for the actual work performed.
	C. The Contractor shall submit receipted copies of itemized invoices for such work to the Owner for partial payments.  Payment will be based upon receipted invoices and signed receipts from the utility companies, private firms, Railroad, subcontractor...
	D. The final payment for allowances under this Contract will be withheld until the Contractor has paid each affected utility company, private firm, Railroad, subcontractor, or City and/or State agency for all costs in connection with work specified he...
	E. Each allowance will be adjusted to the actual amount paid by the Contractor for such work done.

	1.5 PAYMENT ITEMS
	0130.109 Field Equipement AN
	0130.429 Traffic Officer Services AN
	0160.022 Engineering Services AN
	0213.202 Integrated Pest Control AN
	1656.206 Third Party Fire Alarm Testing AN
	6500.000 Risk Allowance RA



	01070FB-0722-A-SBE
	PART 1 -  GENERAL
	1.1 DESCRIPTION OF WORK
	A. Work Included:  This section specifies abbreviations for standards and trade associations and definition of technical terms.

	1.2 ABBREVIATIONS AND NAMES
	A. The following abbreviations as referenced in the Contract Documents are defined to mean:
	1. AA Aluminum Association
	2. AAN American Association of Nurserymen
	3. AAR Association of American Railroads
	4. AASHTO American Association of State Highway and Transportation Officials
	5. ACI American Concrete Institute
	6. AGC Associated General Contractors of America
	7. AI Asphalt Institute
	8. AIA American Institute of Architects
	9. AISC American Institute of Steel Construction
	10. AISI American Iron and Steel Institute
	11. AMCA Air Moving and Conditioning Association
	12. ANSI American National Standards Institute
	13. APA American Plywood Association
	14. ARA American Railway Association
	15. AREA American Railway Engineering Association
	16. ARI American Refrigeration Institute
	17. ASCE American Society of Civil Engineers
	18. ASHRAE American Society of Heating, Refrigerating and Air-Conditioning Engineers
	19. ASLA American Society of Landscape Architects
	20. ASME American Society of Mechanical Engineers
	21. ASTM American Society for Testing and Materials
	22. AWG American Wire Gauge
	23. AWPA American Wood-preservers' Association
	24. AWPI American Wood-Preservers' Institute
	25. AWWA American Water Works Association
	26. AWS American Welding Society
	27. CISPI Cast Iron Soil Pipe Institute
	28. CRSI Concrete Reinforcing Steel Institute
	29. DOT U.S. Department of Transportation
	30. EEI Edison Electric Institute
	31. EIA Electronic Industries Association
	32. EPA U.S. Environmental Protection Agency
	33. FHWA Federal Highway Administration, Department of Transportation
	34. FSS Federal Specifications and Standards
	35. FTA Federal Transit Administration
	36. GSA General Services Administration
	37. HUD U.S. Department of Housing and Urban Development
	38. IACS International Annealed Copper Standard
	39. IEEE Institute of Electrical and Electronic Engineers
	40. IES Illuminating Engineering Society
	41. IMSA International Municipal Signal Association
	42. IPCEA Insulated Power Cable Engineers Association
	43. ITE Institute of Transportation Engineers
	44. JIC Joint Industrial Council
	45. MBTA Massachusetts Bay Transportation Authority
	46. NAAM National Association of Architectural Manufacturers
	47. NBC National Building Code
	48. NBS National Bureau of Standards
	49. NEC National Electric Code
	50. NEMA National Electrical Manufacturers' Association
	51. NESC National Electrical Safety Code
	52. NET&T New England Telephone & Telegraph Company
	53. NFPA National Fire Protection Association
	54. NLMA National Lumber Manufacturers' Association
	55. OSHA United States Department of Labor, Occupation Safety and Health Administration; and Occupation Safety and Health Act
	56. PCA Portland Cement Association
	57. PCI Prestressed Concrete Institute
	58. PEI Porcelain Enamel Institute
	59. SAE Society of Automotive Engineers
	60. SMACNA Sheet Metal and Air Conditioning Contractors National Association
	61. SJI Steel Joist Institute
	62. SSPC Steel Structures Painting Council
	63. UBC Uniform Building Code of the International Conference of Building Officials
	64. UL Underwriters' Laboratories, Inc.
	65. USSG United State Standard Gauge


	1.3 PUBLICATION DATES
	A. Except as otherwise indicated, where compliance with an industry or trade association standard is required, comply with the standard in effect as of the date of the Contract Documents.

	1.4 DEFINITION OF TERMS
	A. Wherever in he Contract Documents the following technical terms or pronouns in place of them are used, the intent and meaning shall be:
	1. Aerial Structure - Any MBTA System structure other than a culvert, which carries transit tracks and spans above an earth or water surface.
	2. Alignment - Horizontal and vertical location of a track, street or highway as described by curves and tangents.
	3. Ballast - Specified material placed on the track bed to hold the track in line and elevation.
	4. Base - A layer of material of planned thickness placed immediately below the pavement or surface.
	5. Basement Material - Material in excavations or embankments, underlying the lowest layer of subballast, ballast, base, pavement, or other specified layer which is to be placed.
	6. Bridge - A structure, other than a culvert, which carries railroad, highway, pedestrian, or other traffic, or a utility facility, and spans above an earth or water surface.
	7. Culvert - A structure, other than a bridge or aerial structure, which provides an opening under a track or roadway for drainage or other purpose.
	8. Frontage Road-A Street or road generally paralleling a portion of the MBTA System for service to abutting or adjacent property.
	9. Gauge (Track) - Distance between the inside faces of rails and measured 5 inches below the top of the center line of heads of running rails and at right angles thereto.
	10. Guard Rail (Track) - A rail or other structure laid parallel with the running rails of a track to contain wheels after derailment, or to hold wheels in correct alignment to prevent their flanges from striking the points of turnout or crossing frog...
	11. Highway, Road, Street - Each is a term denoting a public vehicular way and includes the entire area within their right-of-way.
	12. Layout Plans - Plans showing layout (location) lines, property lines, corner markers, names of property owners, and the location of bounds.
	13. Location Lines -Lines indicating the limits of the Right-of-Way.
	14. Material - Any substances specified for use in the construction of the Contract and its appurtenances.
	15. Median - That portion of a divided highway separating traffic moving in opposite directions.
	16. Pavement - Uppermost material placed on the traveled way or shoulders of a road or on a parking area.  This term is used interchangeably with surfacing.
	17. Right-of-Way - A Term denoting land and property, and interest therein, acquired by the Owner for construction of the MBTA System.
	18. Running Rail - Rail or surface on which the tread of the wheels of rail vehicles bear.
	19. Shoulder (Track) - That portion of the track subgrade or subballast which, when the track is in cut, lies between the ballast-covered portion and the ditch and, when the track is on embankment, lies between the ballast-covered portion and top of s...
	20. Sieves - All sieves referred to in the Specifications shall be standard woven wire cloth sieves and conform to the requirements of AASTHO Designation M92.
	21. Subballast - Specified material placed on the finished subgrade and below the ballast.
	22. Subbase - A layer or layers of specified material of planned thickness between the base and the basement material.
	23. Subgrade (Pavement) - That area on which pavement, surfacing, base, or subbase is placed.
	24. Subgrade (Track) - Finished surface of the track bed below the ballast or subballast.
	25. Substructure - All that part of an aerial structure or bridge below the bridge seats, tops of piers, haunches of rigid frames, or below the spring lines of arches.  Backwalls and parapets of abutments and wing walls of bridges shall be considered ...
	26. Subway - That portion of a MBTA Transit System line which is constructed beneath and approximately parallel to the ground surface regardless of its method of construction.
	27. Superelevation - Vertical distance measured at the centerline of the rails that the outer rail is above the inner rail.
	28. Superstructure - All that part of an aerial structure or bridge above the bridge seats, tops of piers, haunches of rigid frames, or above the spring lines of arches, including the floor, and not including the substructure.
	29. Top of Rail Profile - Profile line representing the elevation of the top of running surface of rails.  Where superelevation occurs, top of rail profile represents the inside lower running rail, unless otherwise indicated.
	30. Track Bed - That portion of a MBTA Transit System line between the curb lines or outside boundaries of ballast or track support slab.
	31. Trackway - That portion of a MBTA System line between outside of curbs where track is on aerial structure, tunnel, or subway; and between outside of cut slopes or parallel drainage ditches where track is at grade, including apportioning drainage s...
	32. Trackwork - Rails, switches, frogs, crossings, fastenings, pads, ties and ballast over which transit or railroad cars or trains are operated.


	1.5 ADDITIONAL DEFINITIONS
	A. See the General Conditions and other sections of the Specifications


	PART 2 -  PRODUCTS
	Not Used.

	PART 3 -  EXECUTION
	Not Used.

	PART 4 -  MEASUREMENT AND PAYMENT
	Not Used.


	01150 - MEASUREMENT AND PAYMENT
	SECTION 01150 MEASUREMENT AND PAYMENT
	1.2 COMPENSATION FOR CONTRACT BID ITEM WORK
	1.3 COMPENSATION FOR NON-BID ITEM WORK
	1.4 RISK ALLOWANCE
	1.5 BASE LABOR RATE
	1.6 MOBILIZATION
	1.7 MEASUREMENT OF QUANTITIES
	1.8 SCOPE OF PAYMENTS
	1.9 COMPENSATION FOR ALTERED QUANTITIES
	1.11 OMITTED ITEMS
	1.12 PROGRESS PAYMENTS
	1.13 SEMI-FINAL ESTIMATE
	1.14 SUBSTANTIAL COMPLETION AND FINAL ACCEPTANCE
	END OF SECTION

	01300FB-Submittals 0524-C-SBE NEW
	SUBMITTALS
	FORM A

	Sub-Contractor Acceptance Request Instructions

	01332FB-0722-B-SBE
	01400FB-0722-A-SBE
	D. Hold and Notification Points
	PART 2 – PRODUCTS (Reserved)
	PART 3 – EXECUTION (Reserved)
	PART 4 - MEASUREMENT AND PAYMENT


	01453FB - CODE REQUIRED SPECIAL INSPECTIONS AND PROCEDURES
	01500 - CONSTRUCTION TEMPORARY FACILITIES
	b. The Contractor shall maintain the fire alarm system throughout construction as required by the fire department and as approved by the Engineer.
	c. Operations of the tunnel emergency ventilation fans shall be maintained at all times throughout Construction. Operation of the fans shall be controlled by the MBTA Operations Control Center located at 45 High Street, Boston, MA.
	END OF SECTION

	01520 - PROCEDURE FOR WORK VEHICLES
	PART 1 -  GENERAL
	1.1 DESCRIPTION OF WORK
	A. Work Included:  This section specifies work procedure flagging requirements, and requirements for work vehicles for operation on running rails.

	1.2 WORK VEHICLE PROCUREMENT
	A. Provide work vehicles required for the performance of this Contract.  Work vehicles will not be provided by the Owner.

	1.3 WORK PROCEDURE
	A. Generally, revenue service ceases by approximately 1:15 a.m. and commences at 4:45 a.m. if there are no problems.  Therefore, where there could be utilizing or fouling of the tracks, the working hours of this Contract shall be considered to be appr...
	B. Request access to the tracks each day access is required.  All requests for track access shall reach the Owner before 10:00 a.m. on the normal work day preceding the day access is required.  The Owner will confirm granting of requests for access.  ...

	1.4 FLAGMEN REQUIREMENTS
	A. Work performed during revenue hours adjacent to the track (which could involve utilizing or fouling the tracks) requires blue uniform MBTA flagmen.
	B. Work performed during non-revenue hours requires flag protection by the Track Department, not the Operation Department.
	C. Requests for flagmen shall reach the Owner before 10:00 a.m. on the normal work day preceding the day the flagmen are required.

	1.5 HI-RAIL EQUIPMENT
	A. Hi-Rail equipment is utilized to operate on running rails, adhere to the following:
	1. The equipment shall pass a test run in the areas it will utilize to the satisfaction of the Owner (Operating Department) before it can be used for work.  Subsequent to passing required tests the equipment shall receive certification.  Only certifie...
	2. Operate equipment after the last subway train has cleared, including any Owner work train, if applicable.
	3. Operate two units of equipment, self-propelled, in case one unit becomes disabled and has to be towed clear before revenue operation time to avoid any delays to the passenger train operation.  Both units shall be accompanied with separate portable ...
	4. Clear operating rails by 4:30 a.m. or as otherwise directed by the night orders and/or MBTA Dispatcher.
	5. Each separate piece of Hi-Rail, self-propelled equipment shall have a blue uniformed motorman assigned to it.
	6. Vehicle shall carry equipment to re-rail the unit in the event the vehicle derails.  This is to eliminate delays to Operations.

	B. The Hi-Rail equipment shall be driven by a diesel engine.  This engine has a higher flash point fuel and emits lower amounts of carbon monoxide than a gasoline engine.  The fuel tank shall be of standard construction, sized for the type of vehicle ...
	C. Equipment on Hi-Rail vehicle shall include adjustable flanged wheels which can be engaged with standard "T" track.  These wheels shall be capable of being mechanically locked in the rail operating position to prevent inadvertent retraction during t...
	D. Hi-Rail equipment can be successfully operated at moderate speeds on main line tracks and at reduced speeds over turns, switches, and crossovers.  Request from the Owner maximum operating speeds for the line the work is assigned.  These maximum ope...
	E. Provide a fire extinguisher on the Hi-Rail Vehicle, as required for safety.  Fuel and equipment shall be stored outside the subway and provisions made for proper ventilation.
	F. One motorman (Owner personnel) will accompany each Hi-Rail vehicle piece of equipment in its moves at no additional cost to the Owner.

	1.6 SAFETY
	A. As a requirement of this Contract at any place of work, whether in the or surface work and during the non-daylight hours, provide a minimum of two lighted red lanterns set out on the tracks to protect the work area.  These lanterns shall be maintai...
	B. Explosive materials, including, but not limited to propane and gasoline tanks, will not be allowed in the stations during revenue hours.

	1.7 RADIOS
	A. As a requirement of this Contract, provide multiband FM two-way portable radios in accordance with MBTA Specification C6, latest revision.  These radios shall accompany each piece of Hi-Rail equipment and various splintered work parties during work...


	PART 2 -  PRODUCTS
	Not Used.

	PART 3 -  EXECUTION
	Not Used.

	PART 4 -  MEASUREMENT AND PAYMENT
	4.1 MEASUREMENT AND PAYMENT
	A. No separate measurement or payment will be made for work required under this section.  Costs in connection therewith will be considered incidental to the item or items of work to which they pertain.



	01545 - PROTECTION OF WORK AND PROPERTY
	PART 1 -  GENERAL
	1.1 DESCRIPTION OF WORK
	A. Work Included:  This section specifies the general requirements for the temporary protection of work and property during the Contract period.

	1.2 SITE-SPECIFIC SAFETY PLAN AND WORK PLAN
	A. Each task on this contract will require a site-specific safety plan and work plan.  Access by the contractor to any MBTA facility must be planned with consideration to protection and safety of MBTA staff and the public.  Work plans must include pro...

	1.3 TEMPORARY PROTECTION
	A. Protect the following:
	1. Sills, jambs and heads of openings through which materials are handled;
	2. All finished surfaces, such as walls, doors, floors, ceilings, treads, and platforms, against damage, mortar droppings, oil, grease, paint, or other material which will stain or mat the finished surface;
	3. Roof surfaces where any activity must take place on finished roofing in order to carry out the Contract.

	B. After work is properly completed, be responsible for protecting work and for repairing, replacing, and cleaning of damaged work, so that all work is in perfect condition at the time of acceptance of the facility.
	C. Remove all temporary protection and coverings at the completion of the Work.


	PART 2 -  PRODUCTS
	Not Used.

	PART 3 -  EXECUTION
	Not Used.

	PART 4 -  MEASUREMENT AND PAYMENT
	4.1 MEASUREMENT AND PAYMENT
	A. No separate measurement or payment will be made for work required under this section.  All costs in connection therewith will be considered incidental to the item or items of work to which they pertain.



	01550 - HOT WORK
	PART 1 -  GENERAL
	1.1 DESCRIPTION OF WORK
	A. Work Included:  This section specifies "Hot Work" fire control procedures for contractors and their personnel, including cutters, welders and operators of heating equipment.  Hot work is any work that utilizes or produces an ignition source.

	1.2 SUBMITTALS
	A. Perform "Hot Work" operations as follows:
	1. Ensure the safe handling of "Hot Work" equipment and the safe use of the particular "Hot Work" process.
	2. Determine the combustible materials and hazardous areas present or likely to be present in the work locations.
	3. Protect combustibles from ignition by the following:
	a. Have work moved to a location free from dangerous combustibles.
	b. If the work cannot be moved, have the combustibles moved to a safe distance from the work or have the combustible properly shielded against ignition.
	c. See that "Hot Work" is so scheduled that any operation which might expose combustibles to ignition is not started during the "Hot Work".

	4. Give notice to the project office of the need to perform "Hot Work" operations and secure authorization from the Owner.
	5. Ensure that the cutter or welder secures his or her supervisor's approval that conditions are safe before going ahead with the work.
	6. Ensure that fire protection and extinguishing equipment are properly located at the site.
	7. Where fire watchers are required, see that they are available at the site.
	8. Shall not use the signal rail system of a single rail track circuit as a negative return.
	9. Procure all required permits as per the permits sections of the GENERAL CONDITIONS.

	B. Ensure the worker handles the "Hot Work" equipment safely and uses it so as not to endanger lives or property and:
	1. has the approval of his or her supervisor and the MBTA project office before starting any "Hot Work".
	2. does not perform any "Hot Work" where conditions are not safe.
	3. continues to perform "Hot Work" only so long as conditions are unchanged from those under which approval was granted.


	1.3 FIRE PREVENTION PRECAUTIONS
	A. Permit "Hot Work" only in areas that are or have been made fire-safe.  Within the confines of a building or other enclosed structure, perform cutting and welding operations preferably in a specific area designed or approved for such work, such as a...
	B. Do not permit "Hot Work" in the following situations:
	1. In areas not authorized by the project office;
	2. In sprinklered buildings while such protection is impaired;
	3. In the presence of explosive atmospheres (mixtures of flammable gases, vapors, liquids or dusts with air), or explosive atmospheres that may develop inside uncleaned or improperly prepared tanks or equipment which have previously contained such mat...
	4. In areas near the storage of large quantities of exposed, readily ignitable materials such as bulk sulphur, baled paper or cotton.

	C. Before "Hot Work" is permitted, the Owner will give notification authorizing the "Hot Work", and designate precautions to be followed.  He will have designated MBTA personnel inspect the work area for fire safety, as indicated herein, and which per...
	1. The "Hot Work" equipment to be used is in satisfactory operating condition and in good repair.
	2. Where there are combustible materials such as paper clippings, wood shavings or textile fibers on the floor, sweep the floor clean for a radius of 35 feet.  Keep combustible floors wet, covered with damp sand, or protected by fire resistant shields...
	3. Where practicable, relocate combustibles at least 35 feet from the work site.  Where relocation is impracticable, protect combustibles with flame proofed covers or otherwise shield with metal or fire-resistant guards or curtains.  Secure edges of c...
	4. Tightly cover wall or floor openings or cracks within 35 feet of the site to prevent the passage of sparks to adjacent areas.
	5. Suitably protect or shut down ducts and conveyor systems that might carry sparks to distant combustibles.
	6. Where "Hot Work" is done near walls, partitions, ceilings or roofs, or combustible construction, provide fire resistant shields or guards to prevent ignition.  If welding is to be done on a metal wall, partition, ceiling or roof, take precautions t...
	7. Do not undertake to perform "Hot Work" on pipes or other metal in contact with combustible walls, partitions, ceilings or roofs if the work is close enough to cause ignition by conduction.
	8. Provide sufficient quantities of portable fire extinguishers, appropriate for the type of possible fire, at the work area.  Where hose lines are available, connect them so they are ready for service.
	9. Suitably protect nearby personnel against heat, sparks, slag, etc.

	D. Require the services of Fire Watchers whenever "Hot Work" is performed in locations where other than a minor fire might develop, or where the following conditions exists:
	1. Appreciable combustible material in the building construction or contents is closer than 35 feet to the point of operation.
	2. Appreciable combustibles are more than 35 feet away, but are easily ignited by sparks.
	3. Wall or floor openings within a 35 foot radius expose combustible material in adjacent areas including concealed spaces in walls or floors.
	4. Combustible materials are adjacent to the opposite side of metal partitions, walls, ceilings or roofs, and are likely to be ignited by conduction or radiation.

	E. Fire Watcher's responsibilities include:
	1. Have fire extinguishing equipment readily available and be trained in its use.
	2. Be familiar with facilities for sounding an alarm in the event of fire.
	3. Watch for fires in exposed areas, and try to extinguish them only when obviously within the capacity of the equipment available, or otherwise sound the alarm.
	4. Maintain a fire watch for at least one half hour after completion of "Hot Work" operations to detect and extinguish possible smoldering fires.

	F. Where a Fire Watch is not required, make a Final Check Up one half hour after the completion of "Hot Work" operations to detect and extinguish possible smoldering fires.
	G. Have "hot tapping" operations or other cutting or welding on a flammable gas or liquid transmission or distribution utility pipeline performed only by a crew qualified to make hot taps.


	PART 2 -  PRODUCTS
	Not Used.

	PART 3 -  EXECUTION
	Not Used.

	PART 4 -  MEASUREMENT AND PAYMENT
	4.1 MEASUREMENT AND PAYMENT
	A. No separate measurement or payment will be made for work required under this section.  Costs in connection therewith will be considered incidental to the item or items of work to which they pertain.



	01560 - TEMPORARY CONTROLS
	01565 - INTEGRATED PEST MANAGEMENT
	Other specification sections that relate to the work include, but are not limited to, the following:
	1. Section 00100 – NOTICE TO BIDDERS
	2. Section 00700 – GENERAL CONDITIONS
	3. Section 01560 – TEMPORARY CONTROLS
	4. Section 01567 – HEALTH AND SAFETY
	5. Section 01568 – CONSTRUCTION SAFETY
	6. Section 02100 – SITE PREPARATION
	7. Section 02221 – DEMOLITION
	8. Section 02513 – BITUMINOUS CONCRETE PAVEMENT
	9. Section 02910 – LANDSCAPING

	0213.202   INTEGRATED PEST CONTROL   AN

	01568FB - CONSTRUCTION SAFETY
	SECTION 01568
	CONSTRUCTION SAFETY
	PART 1 – GENERAL
	PART 2 - PRODUCTS
	PART 3 – EXECUTION
	MBTA MINIMUM PPE REQUIREMENTS ON FTA-REGULATED RAPID TRANSIT LINES/LIGHT & HEAVY RAIL OPERATIONS FOR PERSONNEL PERFORMING WORK WITHIN THE RIGHT-OF-WAY (ROW)
	3.12 FRA 219 Plan (This requirement is for any project that occurs within the MBTA‘s Commuter Rail Territory.)
	PART 4 - MEASUREMENT AND PAYMENT

	01569FB - SYSTEM SAFETY CERTIFICATION
	(1) Contract Change Order or Contract Procurement.
	(2) Resolution

	01570 - TRAFFIC REGULATION
	PART 1 -  GENERAL
	1.1 DESCRIPTION OF WORK
	A. Work Included:  This section specifies the general requirements for traffic regulation and load restrictions.
	B. Related Work:  The following items are not included in this section and will be performed under the designated sections:
	1. Section 01020 - ALLOWANCES.


	1.2 BARRICADES, WARNING SIGNS AND OTHER PROTECTIVE DEVICES
	A. Barricades, barrier fences, traffic signs, drums with flashers, or other traffic devices will be provided at locations within and around the construction area which present a hazard to motorists or pedestrians.  The type, amount, locations, and dur...
	B. The Contractor must supply signage controls to keep the existing facility operational.

	1.3 TRAFFIC OFFICER SERVICES
	A. Provide such police officers as the Owner deems necessary for the direction and control of pedestrian and vehicular traffic within the site or sites.  Police officers shall wear regulation uniforms.
	B. All requests for police details shall be referred to the MBTA Transit Police Detail Officer (Tel. 617-222-1270).  The MBTA Transit Police Detail Officer will arrange for the appropriate and sufficient number of details.  The request shall be forwar...


	PART 2 -  PRODUCTS
	Not Used.

	PART 3 -  EXECUTION
	Not Used.

	PART 4 -  MEASUREMENT AND PAYMENT
	4.1 MEASUREMENT
	A. Except as specified in Part 1 “Traffic Officer Services” Article, no separate measurement or payment will be made for work required under this section.  All costs in connection therewith will be considered incidental to the item or items of work to...
	B. Measurement:  Work specified in this section for Traffic Officer Services will not be measured but will be paid for under an allowance for Item 0130.430.  The allowance will be adjusted to the actual amount paid for all such work.  The Contractor s...

	4.2 PAYMENT
	A. Payment:  Payment for the work of this section will be used on itemized statements furnished by the Contractor to the Owner without any mark-up for overhead or profit.  No other costs will be paid for work of this section.

	4.3 PAYMENT ITEMS
	ITEM NO. DESCRIPTION UNIT
	0130.429 Traffic Officer Services AN



	01600 - MATERIALS AND EQUIPMENT
	PART 1 -  GENERAL
	1.1 DESCRIPTION OF WORK
	A. Work Included:  This section specifies the General requirements for materials and equipment, including the delivery, handling, transportation, and storage thereof.

	1.2 QUALITY OF MATERIALS
	A. Materials provided shall be new, except as may be indicated otherwise in the Contract Documents.  The materials shall be so manufactured, handled, and to provide completed work in accordance with the Contract.

	1.3 DELIVERY, HANDLING AND TRANSPORTATION
	A. Delivery:
	1. Deliver materials and equipment to the site so that there will be neither delay in the progress of the Work nor an accumulation of material that is not scheduled to be used within a reasonable time.

	B. Handling:
	1. Avoid bending, scraping, or overstressing materials and equipment.  Protect projecting parts by blocking with wood, by providing bracing, or by other approved methods.
	2. Materials and equipment shall be protected from soiling and moisture by wrapping or by other approved means.
	3. Small parts shall be packaged in containers such as boxes, crates or barrels to avoid dispersal and loss.  Firmly secure an itemized list and description of contents to each such container.

	C. Transportation, Loading, transporting, unloading and storage of all materials and equipment shall be conducted such that they are kept clean and free from damage.

	1.4 STORAGE AND PROTECTION
	A. Storage:
	1. Provide sheltered, weathertight or heated weathertight storage as required for materials and equipment subject to weather damage.
	2. Provide blacking, platforms or skids for materials and equipment subject to damage by contact with ground

	B. Store packaged materials in their original unbroken package or container.
	C. Protection.  Protect materials and equipment from damage during warehousing operations
	D. The Contractor shall obtain approval of the Owner for all material storage sites on the Owner's property and shall be solely responsible for the security of such storage sites at no additional expense to the Owner.


	PART 2 -  PRODUCTS
	Not Used.

	PART 3 -  EXECUTION
	Not Used.

	PART 4 -  MEASUREMENT AND PAYMENT
	4.1 MEASUREMENT AND PAYMENT
	A. No separate measurement or payment will be made for work required under this section.  All costs in connection therewith will be considered incidental to the item of work to which they pertain.
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	SECTION 01700 SBE
	CONTRACT CLOSEOUT
	1.2 SUBSTANTIAL COMPLETION
	1.3 FINAL ACCEPTANCE
	1.4 AS-BUILT DRAWINGS
	1.5 CLOSEOUT PLAN
	PART 2 - PRODUCTS
	PART 3 - EXECUTION
	3.2 FINAL CLEANING
	PART 4 - MEASUREMENT AND PAYMENT
	END OF SECTION

	02030 - ASBESTOS ABATEMENT
	Part 1 - GENERAL
	1.1 GENERAL PROVISIONS
	A. This Section specifies the requirements for removing all asbestos containing materials (ACM) as identified by a third party independent industrial hygiene firm prior to demolition work.
	B. All provisions of this Specification relating to health and safety of workers, the public, and protection of the environment are minimum  standards and are solely the responsibility of Contractor.  Contractor is responsible for determining whether ...
	C. All requirements for permitting, notification to the state, additional sampling, local or county officials coordination, applicable filings for abatement, permit fees, management, and monitoring for asbestos abatement, asbestos conditions, air qual...
	D. Where conditions are identified that differ from the asbestos abatement survey or building materials are suspected of containing asbestos the contractor will notify the MBTA and its engineer for inspection before the material is disturbed.   Invest...

	1.2 WORK INCLUDED
	A. A. The scope of work involved contracting with a third party licensed independent industrial hygiene firm or Department of Labor Standard licensed asbestos/lead consultant  to pre-inspect the buildings, bridge, walls, services, equipment, and other...

	1.3 DEFINITIONS/REGULATORY AGENCIES
	A. The following definitions are hereby made part of this specification:
	1. Abatement:  The processes used to control asbestos-containing materials (ACM) and associated dusts during removal.
	2. Action Level:  A worker exposure concentration of total airborne fibers above 0.1 fiber per cubic centimeter of air (fibers/cc) as a time-weighted average (TWA) for more than 30 days per year.
	3. Amended Water:  Water containing surfactant (wetting agent).
	4. Area Monitoring:  Sampling of total airborne fiber concentrations outside a negative pressure enclosure or within a glove bag removal work area.
	5. Clean Room:  An uncontaminated change room contiguous to the work area(s) having facilities for storage of employees' personal clothing and uncontaminated work clothes, materials and equipment.
	6. Clearance Criteria:  Total airborne concentration of fibers/cc used to establish completion of the work in whole (0.010 fibers/cc).
	7. Containment Barrier:  An airtight barrier, constructed with two layers of 6-mil thickness polyethylene sheeting and duct tape that surrounds and seals the outer perimeter of the work area including the decontamination facility.
	8. Decontamination Facility (Decon):  A contained area contiguous to the abatement work area that consists of a clean room and a shower room that is used for decontamination of workers, materials, and equipment.
	9. Demolition:  The removal of my load-supporting member of a building.
	10. HEPA Filtered-Equipment:  High Efficiency Particulate Air (HEPA) -filtered vacuuming or exhaust ventilation equipment with a UL 586 filter system.  Filters shall be of 99.97 % efficiency for retaining 0.3 micron ( ) diameter particles.
	11. Industrial Hygienist:  The third party, independent Industrial Hygienist firm who shall be responsible for performing visual inspections, collecting air samples and monitoring the methods of compliance of the selected Contractor.
	12. Permissible Exposure Limit (PEL):  0.1 fibers/cc based upon an 8-hour TWA
	13. Local Exhaust Ventilation System:  A pressure differential system utilizing HEPA air filtration devices that is capable of maintaining lower air pressure inside the work area and exhausts air outside the work area.
	14. Occupied Area:  Any area adjacent to the work area which is occupied or potentially accessible by unprotected employees or the public during anytime abatement activities are performed.
	15. Prior Experience:  Experience required of Contractor on asbestos abatement projects of similar magnitude and scope to ensure capability of performing the abatement in a satisfactory manner.  Similarities shall be in areas related to material compo...
	16. Sample Location:  Area or place where an air, bulk, or wipe sample is collected.
	17. Time Weighted Average (TWA):  The TWA is an 8-hour time weighted average worker exposure to a hazardous or harmful substance.
	18. Wet Cleaning:  The process of eliminating asbestos contamination from surfaces, equipment, and other objects by using cloths, mops, or other Cleaning tools that have been dampened with water and surfactant and by afterwards disposing of these clea...
	19. Work Area:  An asbestos control area consisting of designated rooms, spaces, or areas of the project in which asbestos abatement actions are to be undertaken or which may be contaminated as a result of such abatement actions.  A contained work are...

	B. The following documents are made applicable and part of the work of this Section:
	1. Code of Federal Regulations (CFR) Publications:  OSHA
	a. 29 CFR 1910.20 - Access to Employee Exposure. and Medical Records 29 CFR J910.134- Respiratory Protection
	b. 29 CFR 1910~145 - Specifications for Accident Prevention Signs and Tags 29 CFR1910.1200 - Hazard Communication
	c. 29 CFIL191 OJ 001 Asbestos, General Industry Standard 29 CFR 1926~1101- Asbestos (revised)
	d. 29 CPR 1926.58 Asbestos, Construction Industry Standard EPA
	e. 40 CPR 61 Subpart A -General Provisions
	f. 40 CER Part61.l40 - National Emission Standard for Hazardous Air Pollutants (NESHAP) 40 CFR Part 763 – Model Accreditation Program (MAP)
	g. 40 CFR Part 763.80 - Asbestos Hazard Emergency Response Act (AHERA)

	2. American National Standards Institute (ANSI) Publications:
	a. Z88.2-80 Practices for Respiratory Protection

	3. National Institute of Occupational Safety and Health (NIOSH) Publications:
	a. Manual of Analytical Methods, 2nd Ed., Vol. 1, Physical and Chemical Analysis Method (P&CAM):

	4. Underwriters Laboratories, Inc. (UL) Publications:
	a. Fire Resistance Directory Test Performance of High 586-77 Efficiency Particulate Air Filter Units (R1982).

	5. State Regulations:  Department of Labor and Workforce Development (DLWD), 453 CMR, 6.00, The Removal, Containment or Encapsulation of Asbestos, and Department of Environmental Protection (DEP), 310 CMR, Air Pollution control regulations.


	1.4 SUBMITTALS
	A. The Contractor shall provide three (3) copies of the following prior to the initiation of the work:
	1. Copies of all notifications to government agencies, permits, applications, licenses, and like documents required by federal, state, or local regulations obtained or submitted in proper fashion to perform the work required by these Specifications.
	2. Copies of Contractor's current MADL WD license and copies of each supervisor's and worker's current license to perform asbestos work.
	3. Written description of all procedures, methods, or equipment to be utilized by Contractor that differs from the Contract Specification, including manufacturers' specifications for any equipment not specified for use in the Contract Specification.
	4. A list of all equipment to be used on-site, by make and model, including negative air pressure filtration equipment, HEPA vacuums, water atomizing devices, waste removal equipment and vehicles.
	5. Chain of command of responsibility at Work Site, including supervisors, foremen, and competent person, and their names, resumes, .and certificates of training.
	6. Name, address, and identification number of waste haulers and proposed disposal sites.
	7. Excess Asbestos Liability Insurance Certificate.
	8. Note on Insurance:
	9. In addition to Insurance requirements in other Sections of this Specification, Contractor shall provide $l,000,000 excess asbestos liability   insurance   policy (umbrella form checked on certificate) for the Project, with the MBTA and MBTA Designa...



	Part 2 - PRODUCTS
	2.1 MATERIALS
	A. Deliver all materials in the original packages, containers or bundles bearing the name of manufacturer.
	B. Store all materials subject to damage above the ground, away from wet or damp surfaces and under sufficient cover to prevent damage or contamination.  Replacement materials shall be stored outside of the work area until abatement is completed.
	C. Damaged, deteriorating, contaminated or previously used products or equipment shall not be used on this project, and shall be removed from the Site and properly disposed.
	D. Polyethylene sheeting for walls shall be a minimum of 6-mil thickness and fire retardant; sheeting shall be used in widths selected to minimize the frequency of joints.
	E. The method of attaching polyethylene sheeting shall be reviewed by the Industrial Hygienist and selected by Contractor to minimize damage to equipment and surfaces.  Methods of attachment may include any combination of duct tape or other waterproof...
	F. Polyethylene sheeting used for workers decontamination facility shall be opaque, white, or black in color.
	G. Disposal bags shall be 6"mil thickness polyethylene, pre-printed with labels as required by EPA regulation 40 CFR 6122 as well as all DOT regulations.
	H. Disposal drums shall be waterproof (metal, fiberglass, or other waterproof container) with locking ring tops which, when sealed, are airtight and water tight
	I. Stick-on labels as per EPA, DOT, and OSHA Regulations must be applied to disposal drums and any other packages containing asbestos-contaminated items.
	J. Asbestos warning signs conforming to OSHA 29CFR 1926~JI01 (k) shall be Posted at all approaches, and for entrances to work areas where asbestos fiber levels may exceed background levels.
	K. ABC-type fire extinguishers properly pressurized and in good working condition shall be conspicuously placed in all work areas and in the clean room of the personnel decontamination facility.
	L. A fully-stocked first aid kit shall be conspicuously placed in the clean room of the decon.
	M. Surfactant (wetting agent) shall be a 50/50 mixture of polyoxyethylene ether anti polyoxyethylene ester, or equivalent, mixed in a proportion of 1 fluid ounce to 5 gallons of water specified by manufacturer. (An equivalent surfactant shall be under...
	N. Penetrating encapsulating agents used to seal residual asbestos fibers shall meet the following criteria:
	1. Encapsulation material shall be approved for use on asbestos as per recommended EPA criteria as tested by Batelle Laboratories.
	2. Documentation regarding proposed encapsulation materials, including MSDS sheets and manufacturers application instructions, shall be reviewed by the.  Industrial Hygienist or the Industrial Hygienist's representative before application.
	3. Encapsulation must be applied according to manufacturer's instructions.
	4. The application of some encapsulants may require respirator cartridges other than High Efficiency Particulate Air (HEPA).  The additional cartridges must be used in conjunction with the required HEPA filters for continued protection against asbesto...


	2.2 EQUIPMENT
	A. Contractor shall provide approved respirators and protective clothing to all workers and all representatives of the Industrial Hygienist, state, or other governmental entity who may inspect the Site.
	B. Protective clothing requirements:
	1. Full body coveralls (Tyvek or equal) will be worn one time only and disposed of as asbestos-contaminated waste when removed in the equipment room of decon.  In no instance shall coveralls be re-used.
	2. Head cover (Tyvek or equal) will be worn one time only and disposed as contaminated waste.  Under no circumstances shall respirator straps be worn over head coverings.
	3. Boots or shoe covers; no street shoes will be allowed in the work area.  All work boots or shoes worn in the work area will remain in the equipment room or will be decontaminated in the shower before removal to a clean area.  Safety shoes shall be ...
	4. Hardhats, where appropriate, are to remain in the equipment room or to be decontaminated before removal to a clean area.
	5. Eye protection, where appropriate, are to remain in the equipment room or to be decontaminated before removal to a clean area.
	6. Gloves sha1l be used, as appropriate, during abatement procedures.  Gloves shall remain in the work area and be disposed of at project close-out as asbestos waste.

	C. Contractor shall require that ALL persons wear ALL appropriate protective equipment during ALL facets of asbestos abatement.
	D. Respiratory protective equipment shall be selected according to OSHA Title 29 CFR Part 1926.1101 (h), 29 CFR 1910.134 and ANSI z88.2-1980.  Respirators must also be NIOSH-approved for protection against asbestos exposure.
	E. Respirators:
	1. Single-use, disposable respirators shall not be used and shall not be allowed on the Site.
	2. Negative exposure assessments (NEA) must be performed unless historical data is available from similar jobs for removal methods expected to be used on this project.  Historical data must be current (within the last 12 Months).  Contractor is respon...
	3. Workers must perform positive and negative air pressure fit tests each time a respirator is worn.  Powered air-purifying respirators (PAPR) shall be tested for adequate flow each time upon entry to the work area as specified by the manufacturer.
	4. Workers shall be given a qualitative fit test in accordance with procedures detailed in the OSHA Asbestos Construction Standard (29CFR1926.58, Appendix C, Qualitative Fit Test Protocols) for all respirators to be used on this abatement project.  An...
	5. Documentation of adequate respirator fit must be provided to the Industrial Hygienist.
	6. No one wearing a beard<shall be permitted to wear a respirator and enter the work area, unless a NIOSH approved, hooded respirator is worn.

	F. Contractor shall have available air filtering equipment (HEPA units) capable of filtering particles of 0.3diameter at 99.97% efficiency.  Air filtering devices must be approved by the Industrial Hygienist.  There shall be a sufficient number of HEP...
	1. Obvious holes or gouges in HEPA filters;
	2. Cracked, brittle, or otherwise inferior exhaust flex ducts;
	3. Increased fiber concentrations in areas around exhaust HEPA filtered equipment; and
	4. Visible emissions from air filtering devices or from exhaust ducts.

	G. All dry vacuums must be equipped with HEPA filtration devices (99 .97%efficient at 0.3 diameter
	H. Contractor shall have available sufficient equipment to mix and spray wetting agent and encapsulants.  The equipment must be approved by the Industrial Hygienist.
	I. Contractor shall have a sufficient quantity of scaffolding, ladders, platforms, hand tools and materials to conduct the abatement Project in an efficient and workman-like manner.  All equipment shall be used according to OSHA Safety and Health Stan...
	J. All electrical cords and connections within all work areas shall be protected with ground fault circuit interrupters (GFCI).  If an electric panel board is used, it must be positioned outside the work area and it must be connected and energized by ...
	K. Rubber dustpans and rubber squeegees shall be provided for cleaning.
	L. Brushes utilized for removing loose asbestos-containing material shall have nylon or fiber bristles.  Metal bristle brushes will not be allowed at the Site.
	M. A sufficient supply of HEPA filter-equipped vacuum systems shall be available during cleaning activities.
	N. Any equipment which cannot be adequately cleaned before removal from the work area (brushes, vacuum:  wands, gloves, boots, etc.) shall be placed into two (2) 6-mil thickness polyethylene bags that shall be sealed air-tight before removal to a clea...
	O. Water filtration devices shall be capable of removing all particles greater than 5 in length and 3 in diameter.


	Part 3 - EXECUTION
	3.1 PREPARATION
	A. Contractor shall post caution signs meeting the specifications of OSHA 29CFR 1926.1101 (k) at any location or approach to  a location where airborne fiber concentrations of asbestos may exceed ambient background levels.  Caution signs shall be post...
	B. Contractor shall provide sanitary facilities for abatement personnel outside of the enclosed work area and maintain them in a clean and sanitary condition throughout the project.
	C. Contractor shall provide water for construction purposes, unless otherwise specified.
	D. Contractor shall preclean all remaining surfaces in the work area using HEPA filter-equipped vacuums and/or wet wiping methods, as appropriate.  Do not use any methods that would raise dust such as dry sweeping or vacuuming with equipment not equip...

	3.2 PERSONNEL DECONTAMINATION
	A. Contractor shall provide an adequate decon to ensure that asbestos-containing materials (ACM) are not allowed to contaminate areas outside the work area.  The location and construction of this facility shall be contiguous to the work area.  The dec...
	1.     Clean room - Where employees change from street clothes to clean disposable clothes and respirators.  This room must be large enough to allow for changing and storing of clothes.  No asbestos-contaminated items are permitted in this room.
	2.     Shower room - A separate room used for transit by cleanly dressed people entering the work area from clean room and for decontaminating of all persons leaving contaminated areas to enter clean areas.  Hot and cold water must be provided at the ...

	B. EVERYONE entering the work area(s) shall observe the following entry and exit procedures when using the decon:
	1. Enter clean room and remove ALL street clothes, don disposable underwear, clean overalls, respirator and any other required personal, protective equipment and proceed through the shower room to the work area.  Workers shall inspect respirators and ...
	2.     Before leaving the work area, workers shall remove all visible contamination and debris from coveralls and equipment; remove all clothing and equipment EXCEPT respirator.  Coveralls are placed in a bag for disposal with other contaminated mater...
	3. After decontaminating, the worker may proceed to the clean room; and Respirators must be thoroughly washed.


	3.3 MAINTENANCE OF WORKPLACE BARRIERS AND WORKER DECONTAMINATION ENCLOSURE SYSTEMS
	A. All polyethylene barriers inside the work area shall be inspected at least twice daily, prior to the start of each day's abatement activities and following the completion of the day's abatement activities.  Document inspections and observations in ...
	1. Damage and defects in the-enclosure system are to be repaired immediately upon discovery.
	2. At any time during the abatement activities after barriers have been erected, if visible material is observed outside or the work area or if damage occurs to the barriers, all work shall stop and the areas thoroughly cleaned using wet methods.

	B. Clearly identity and maintain emergency exits from the work area.

	3.4 WORK SHALL NOT OCCUR UNTIL
	A. All required pre-abatement submissions, notifications, postings, and permits have been provided and are satisfactory to the Industrial Hygienist.
	B. All equipment for abatement, cleaning, and disposal are available.
	C. All worker training (and certifications) is provided by the CONTRACTOR and reviewed by the Industrial Hygienist.  Documentation shall be available at the Site.
	D. Contractor receives written permission from the Industrial Hygienist to commence abatement.

	3.5 ALTERNATIVE PROCEDURES
	A. Procedures described in this specification are to be used at all times.
	B. If specified procedures cannot be utilized, a request must be made in writing to the Industrial Hygienist which provides details of the problem encountered and recommended alternatives.
	C. Alternative procedures shall provide equivalent or greater protection than procedures that they replace.
	D. Any alternative procedure must be approved in writing by the Industrial Hygienist prior to implementation.

	3.6 METHODS OF REMOVAL
	A. General:
	1. Wet all ACM with an amended water solution using equipment capable of providing a fine spray mist in order to reduce airborne fiber concentrations when the material is disturbed.  Do not allow excessive water to accumulate in the work area.  Keep a...
	2. Saturated ACM shall be removed in manageable sections.  Removal shall be carried out in such a manner as to minimize the disturbance of the material to the greatest degree possible.  Removed material will be containerized as soon as possible after ...
	3. Containers (6-mil thickness polyethylene bags or drums) shall be sealed when full.  Bags shall be deflated while within the work area and sealed tight.  Containers shall be labeled according to EPA regulations (40CFR Part 61.22 (c)) and DOT regulat...
	4. Asbestos-containing or contaminated waste with sharp-edged components that may tear bags shall be placed into labeled sealed drums for disposal.
	5. After all ACM have been removed, surfaces from which the ACM have been removed shall be wet brushed (nylon bristles) and sponged or cleaned by an equivalent method to remove all visible residue.
	6. Wet clean all surfaces in the work area and remove all visible debris.  A wet/dry shop vacuum may be used to remove excess water and gross wet debris (within the work area only).
	7. Decontaminate all tools and equipment and remove at the appropriate time in cleaning sequence.  Any piece of equipment which is brought into the work area must be thoroughly decontaminated before being removed from the work area.  All gross materia...
	8. The work area will be inspected at this time for visible debris by the Industrial Hygienist.  If any visible debris is detected, cleaning shall be repeated until approved by the Industrial Hygienist.


	3.7 RE-ESTABLISHMENT OF THE WORK AREA AND SYSTEMS
	A. Re-establishment of the work area shall only occur following the completion of cleaning procedures and after clearance air monitoring has been performed and documented to the satisfaction of the Industrial Hygienist.
	B. Repair all areas of damage that occurred as a result of abatement activities.

	3.8 DISPOSAL PROCEDURES
	A. As the work progresses, to 'prevent exceeding available storage capacity on-site; sealed and labeled containers of asbestos-containing waste shall be removed and transported to a pre- arranged disposal location.
	B. In accordance with MADEP policy, disposal may occur at MADEP permitted solid waste facility provided the procedures described above are strictly adhered to.
	C. A Waste Shipment Record (WSR) shall be used to document asbestos-containing wastes removed from the site, in accordance with EPA regulation Title 40 CFR Part 61.149.  The WSR shall include the name and address of the facility at which the waste is ...

	3.9 TRANSPORTATION TO THE LANDFILL
	A. Once drums, bags or wrapped components have been removed from the work area they shall be loaded into an enclosed, lockable truck for transportation.
	B. When moving containers, utilize hand trucks, carts and proper lifting techniques to avoid back injuries.  Trucks with lift gates are helpful for raising drums during truck loading.
	C. The enclosed cargo area of the truck shall be free of debris and lined with 6-mil thickness polyethylene sheeting to prevent exterior contamination from leaking or spilled containers.  Floor sheeting shall be installed first and extended up the sid...
	D. Bags, drums or wrapped components shall be placed on level surfaces in the cargo area and packed tightly together to prevent shifting and tipping.  Do not throw containers into truck cargo area.
	E. Personnel loading asbestos-containing waste shall be protected by disposable clothing including head, body, and foot protection and at a minimum half-face piece, air-purifying, dual cartridge respirators equipped with HEPA filters.
	F. Any debris or residue observed on containers or surfaces outside of the work area resulting from cleaning or disposal activities shall be immediately cleaned using HEPA filter-equipped vacuum equipment and/or wet methods as appropriate.
	G. Trucks, canisters and/or other transport equipment shall be properly placarded according to the DOT; warning tapes shall be placed obviously around transport vehicles per EPA 40 CFR Part 61 prior to loading or unloading asbestos contaminated waste.


	Part 4 - MEASUREMENT AND PAYMENT
	4.1 general
	A. Unless paid for under another bid item, or paid for as incidental, no separate measurement or payment will be made for work under this section. All work under this section including all labor, material, equipment, and all incidentals complete in pl...



	02040 - DEMOLITION-RENOVATION INVOLVING LEAD BASED PAINT
	Part 1 - GENERAL
	1.1 DESCRIPTION OF THE WORK
	A. This Section specifies the requirements for demolition, removal or authorized repair work which involve the disturbance of lead based paint (LBP) as identified in the Hazardous Materials Inspection Report specified in section 02221 - Demolition.
	B. The contractor must be aware that lead is commonly encountered as part of building materials matrices and lead based paint present in building materials for management, handling and disposal during demolition
	C. All provisions of this Section relating to health and safety of workers, the public and protection of the environment are minimum standards and are solely the responsibility of Contractor. Contractor is responsible for determining whether any addit...
	D. This specification section covers worker health and safety and is in accordance with Occupational Health and Safety Administration regulations located at Title 29 CPR; Part 1926:62(Lead Exposure in the Construction Industry) related to the demoliti...
	E. Related Work:  The following items are not included in this Section and will be performed under the designated Sections:
	1. Section 02030 – ASBESTOS ABATEMENT.


	1.2 WORK INCLUDED
	A. Contractor is informed any or all repairs under this contract may involve the disturbance of lead-based paint (LBP). The intent of this Section is to determine if LBP exists, and if so; to inform Contractor where LBP exists and identify the applica...
	B. If work involves the disturbance of LBP, Contractor shall follow the requirements of this Section as it pertains to removal and demolition, worker exposure and protection, work area cleaning, and waste disposal/recycling of RCRA Hazardous debris.
	C. Work affected – In general, the following activities are minimum requirements of this Section and affect the demolition performed on the metal elements identified as LBP-coated:
	1. For elements to be demolished, no torch cutting, mechanical sanding or stripping, or abrasive methods of paint removal shall be performed by Contractor. Large metal components shall be removed in accordance with Department of Industrial Safety regu...
	2. NOTE: If portions of the LBP coating the elements are abated to facilitate, sizing for disposal, Contractor shall subcontract a certified LBP abatement Contractor who will be required to perform the actual abatement; the lead abatement subcontracto...
	3. If LBP is identified on any of the elements to be repaired, the lead abatement Contractor shall subcontract an Industrial Hygiene firm to prepare specifications for lead abatement and oversee, removal operations(air monitoring, containment systems,...
	4. No demolition activities shall occur that can reasonably be expected to increase the worker's exposure above the Action Level (AL) of 30 glm3
	5. At a minimum, worker protection shall comply with the OSHA Lead Standard (Title 29 CFR, Part 1926; 62) ~Worker Right to Know, and Health and Safety Standards of Part 1926 shall also apply to the work of this Section.
	6. If exterior demolition involving LBP occurs, Contractor shall utilize tarps on the ground and plants surrounding the elements. The tarps shall extend eight feet (8 ') from the elements under demolition, where feasible. Two layers of 6-mil thickness...
	7. Separation of Trades: Unprotected, untrained workers or trades shall not perform any related work within the same area as demolition involving LBP. Other trades may not enter the element area until cleaning procedures are completed.
	8. Cleaning Activities: Contractor shall maintain work zones free of accumulated debris and paint chips created by demolition involving LBP. At the completion of each task involving LBP, Contractor shall thoroughly vacuum the work zone with HEPA filte...

	D. Clearance Criteria: Described as the complete removal of all components with LBP and all dust and debris generated during demolition including cleaning utensils and tri-sodium phosphate (TSP) water solution used for decontamination. Clearance will ...

	1.3 DEFINITIONS/REGULATORY AGENCIES
	A. The following definitions are hereby made part of this section:
	1. Abatement: The processes used to control LBP and lead dust removal in and on-structures. For the purpose of this section "abatement" shall refer to chemical stripping of sections of the element  to facilitate sizing of metal components/debris to be...
	2. Action Level: A worker exposure concentration of lead above 30 micrograms per cubic meter of air (g/m3) as a time weighted average (TWA) for more than 30 days per year. .
	3. Amended Water: Water containing a wetting agent or surfactant, preferably tri-sodium phosphate (TSP).
	4. Area Monitoring: Sampling of lead concentrations within the abatement work area and outside the work area which is representative of the airborne concentrations of lead which may reach the breathing zone. These are in the form of lead dust wipe sam...
	5. Clean Room: An uncontaminated change area adjacent to the work area having facilities for storage of employees personal clothing and uncontaminated work clothes; materials and equipment provided when the airborne exposure to lead is above the Permi...
	6. Clearance Criteria: used to establish completion of the work in whole or part.
	7. Containment Barrier: An airtight barrier, usually constructed with 6-mil polyethylene sheeting and duct tape surrounding and sealing the outer perimeter of the work area which includes the decontamination area, forming a contained work area.
	8. Decontamination Area (Decon): A contained area adjacent to or connected to the abatement work area and consisting of an equipment room and shower room (if feasible) which is used for decontamination of workers, materials, and equipment.
	9. Demolition: For the purposes of this Section, demolition is the controlled removal of a structure/component coated with LBP.
	10. HEPA Filter Equipment: High efficiency particulate air (HEPA) filtered vacuuming or exhaust ventilation equipment with a UL 586 filter system. Filters shall be of 99.97 percent efficiency for retaining 0.3 micrometer diameter particles.
	11. Lead Abatement Contractor: Licensed, appropriately-trained de-leading Contractor who routinely handles and manages removal of lead paint from coated building components prior to demolition/renovation activities.
	12. Lead-Based Paint (LBP): Paint that contains lead at total concentration of greater than 1.2 milligrams per square centimeter of surface area (> 1.2 mg/cm2).
	13. Lead Permissible Exposure Limit (PEL): 50 micrograms per cubic meter (g/m3) of air, based upon an 8-hour time weighted average.
	14. Local Exhaust Ventilation System: A pressure differential system utilizing HEPA filtration; according to 454 CMR 22.00, capable of maintaining a lower air pressure inside of the work area and which exhausts that air outside the work area.
	15. Occupied Area: Any area adjacent to the work area which is occupied or potentially accessible by unprotected employees or the public during any time abatement activities are performed.
	16. Prior Experience: Experience required of Contractor on demolition projects of similar magnitude and scope to ensure capability of performing the demolition in a satisfactory manner. Similarities shall be in areas related to material composition, p...
	17. Sample Location: Area or place where an air or wipe sample is collected.
	18. Time Weighted Average (TWA): The TWA is an 8-hour time weighted average worker exposure to a hazardous or harmful substance.
	19. Wet Cleaning: The process of eliminating lead contamination from surfaces, equipment, and other objects by using cloths, mops. or other cleaning tools which have been dampened with a TSP and water solution, and by afterwards disposing of these cle...
	20. Work Area: A lead control area, consisting of designated rooms, spaces or areas of the project in which lead abatement actions are to be undertaken or which may be contaminated as a result of such abatement actions. A contained work area is a work...

	B. The following documents are made applicable and a part of the work of this section:
	1. Code of Federal Regulations (CFR) Publications:
	a. 29 CFR, Part 1910.20 - Access to Employee Exposure and Medical Records 29 CFR, Part 1910.134 - Respiratory Protection
	b. 29 CFR, Part 1910.145 - Specifications for Accident Prevention Signs and Tags 29 CFR, Part 1910.1200 - Hazard Communication
	c. 29 CFR, Part 1926.55 - Gases, Vapors, Fumes, Dusts and Mists
	d. 29 CFR, Part 1926.62 - Lead Exposure in the Construction Industry 29 CFR, Part 1926.200 - Signs, Signals, and Barricades
	e. 29 CFR Subpart T - Demolition
	f. 40 CFR, Part 61 Subpart A -General Provisions
	g. 40 CFR, Part 61.152 - Standard for Waste Manufacturing Demolition, Renovation, Spraying, and Fabricating Operations.
	h. 40 CFR, Part 241 - Guidelines for the Land Disposal of Solid Wastes 40 CFR, Part 257 - Criteria for Classification of Solid Waste
	i. 40 CFR, Parts 261 and 262, Waste Disposal Facilities and Practices
	j. 40 CFR, Part 745 - Lead; Requirements for Lead-Based Paint Activities

	2. American National Standards Institute (ANSI) Publications: 2882-80 Practices for Respiratory Protection
	3. Underwriters Laboratories, Inc. (UL)Publications: Fire Resistance Directory Test Performance of High 586-77 Efficiency Particulate Air filter Units (R1982)
	4. State Regulations:
	5. Department of Labor and Workforce and Development Regulations at 454 CMR, Part 11.00, Structural Painting Safety Code .and Part 22;00 Deleading Regulations, including Policy Statement LP-6. Attached at the end of this Section is an excerpt from 454...
	6. 22.00 ("22.11: Safety Procedures for Renovation' and/or Rehabilitation").


	1.4 NOTIFICATIONS
	A. Contractor shall provide in a proper and timely fashion, all necessary notifications to relevant federal, state, and local authorities and obtain and comply with the provisions of all permits or applications required by the work specified, as well ...

	1.5 ABATEMENT AND LBP-COATED MATERIALS DEMOLITION REQUIREMENTS
	A. Approvals and Inspection
	1. All temporary facilities, work procedures, equipment, materials, services, and agreements must strictly adhere to this Section, as well as all applicable federal, state, and local regulations. Where an overlap of these regulations exists, the most ...

	B. All work of this Section shall be performed in strict accordance with federal Occupational Safety and Health Administration regulations (OSHA Title 29 CPR, Part 1926.62), Environmental Protection Agency (EPA Title 40 CPR, Part 260 - 281, and 745), ...
	C. Damage and Repairs to the Site
	D. Work shall be performed without damage to the surrounding area, including contaminating surrounding areas with LBP. Contractor shall provide protection of these areas as part of work area preparation as specified in this Section. Where LBP abatemen...
	E. Personnel Sampling (Contractor)
	1. Perform personal air sampling to monitor employee exposure during various tasks during all demolition work involving disturbance of LBP-coated materials in accordance with OSHA, 29 CFR 1926~62. The results of such sampling shall be posted, provided...
	2. Provide personal sampling to check exposure levels. Representative sampling shall be taken for the duration of the work shift or for eight hours; whichever is less. Personal samples need not be repeated for working conditions if working conditions ...
	3. 29 CFR 1926.62.
	4. Air sampling results shall be transmitted to the Engineer and individual workers at the Site in written form no more than forty-eight (48) hours after the completion of a sampling cycle. The reporting document shall list each sample's result, sampl...
	5. Contractor's testing lab shall be AIHA-accredited and the National Lead Laboratory Accreditation Program (NLLAP) for lead analysis. Contractor shall submit for Engineers review and acceptance the name and address of the laboratory certification(s) ...
	6. Air monitoring frequency will be established according to the requirements set forth in OSHA, Part 1926.62.

	F. Respirators and Worker Protection
	1. The following are minimum worker protection items that Contractor is responsible to implement in addition to the requirements of the Commonwealth of Massachusetts Department of Industrial Safety 454 CMR 22.11 for workers performing demolition invol...
	a. During demolition of components with LBP, personal protection in the form of disposable coveralls and NIOSH-approved respirators is required for all workers, supervisors, and visitors entering the work area  during removal and cleaning operations. ...
	b. Each worker shall be supplied with a minimum of two (2) complete disposable full-body coveralls daily; Removal workers shall not be limited to two (2) full-body coveralls, and Contractor shall be required to supply additional full, body coveralls a...
	c. Other work clothes shall consist of head covers, gloves, boot or shoe covers, head, hearing. (if necessary), and eye protection.
	d. Supply workers and supervisory personnel with NIOSH. Approved respirators and HEPA filters. Respiratory protection shall be implemented for all work performed under this Section Protection shall be implemented for all work performed under this Sect...
	e.  filter cartridges to allow workers and supervisory personnel to change contaminated filter cartridges when necessary.
	f. Respirators shall be individually assigned to removal workers for their exclusive use. All respiratory protection shall be provided to workers in accordance with the written submitted respiratory protection program. This should include all items in...
	g. Removal workers must perform negative and positive, pressure fit checks each time a respirator is donned, if the respirator design permits. If used, powered-air purifying respirators (PAPR) shall be, tested for adequate flow before each use as spec...
	h. Workers shall be given a qualitative fit test according to procedures detailed in OSHA 29 CPR, Part  191 0.1 025, Appendix D, Qualitative Fit Test Protocols for all respirators to be used on this demolition project. An appropriately administered qu...
	i. Upon leaving the active work area, filter cartridges must be removed and respirators cleaned in disinfectant solution with a clean water rinse. Clean respirators should be stored in air-tight plastic bags when not in use. Contractor shall inspect r...
	j. Provide personal sampling to check personal exposure levels. Samples shall be collected for the duration of the work shift or for eight hours, whichever is less. Personal samples need not be taken every day, but must be taken in accordance with OSH...
	k. Comply with all OSHA requirements of worker medical examinations for approval to wear respiratory protection.
	l. Blood monitoring and medical surveillance of workers shall occur as follows:
	1) Periodic medical examination and blood monitoring shall occur prior to the start of the work of this contract and within two (2) months of the actual start of work for all workers and supervisors.
	2) All workers on this project shall have blood tests performed as specified under OSHA 29, Part CFR 1926.62.
	3) Prior to and at the completion of the project, all workers and supervisors shall have documentation of blood lead level testing below 30 g of lead per deciliter of whole blood (g/dl).
	4) More frequent medical exams are required upon notification that a worker is pregnant, a worker requests medical attention, a worker shows signs of difficulty in breathing during respirator fit test or use, or as appropriate for workers removed from...

	m. Any elevated blood lead levels at or above 30 g/dl must be reported in writing to the Engineer's Representative.


	G. Work Procedures:
	1. In order to avoid possible exposure to dangerous levels of lead and to prevent possible contamination of areas outside the demarcated work area, work shall follow the general guidelines listed below:
	a. At no time shall other trades enter the work area or proceed further than the demarcated work zone without proper respiratory protection and protective clothing. All employees from other trades who do enter the work area with personal protective eq...
	b. Before leaving the work area, workers shall remove all gross  contamination, debris, and dust from coveralls, boots, gloves and head covers by completely vacuuming with HEPA filter equipped vacuums.
	c. All equipment used by the workers inside the work area shall be either left in the work area, thoroughly decontaminated, or sealed in two 6-mil thickness waste bags for transfer to another work area before being removed from the abatement area. Ext...
	d. All persons leaving the removal area must remove their personal protective equipment before leaving the containment. Coveralls shall be removed "inside-out" to minimize the dispersal of lead dust.
	e. All workers shall decontaminate at the end of each work shift or at break using a wash basin equipped with warm water and soap. All contaminated water shall be collected in the basin to be disposed as hazardous waste unless appropriate sampling and...
	f. Under no circumstances shall workers or supervisory personnel eat, drink, smoke, chew gum or tobacco, or apply cosmetics in the work or change areas. To do so shall be grounds for the Engineer's Representative to stop all removal operations. Only i...
	g. As with additional clothing, all footwear shall remain inside the clean area until the completion of the abatement. These items then shall be  cleaned with a HEPA filter or equipped vacuum, discarded as contaminated waste or sealed in two 6-mil thi...
	h. Use safe procedures to avoid electrical hazards. Power. will be completely deactivated and inspected before work begins when a hazard exists. All extension cords and power tools used at the Site must be attached directly to Ground Fault Circuit Int...
	i. At the completion of work in each area, Contractor Shall-Clean entire work area with HEPA filter equipped vacuuming and wet-wiping methods with a TSP solution.   No “blow down” of debris is permitted.


	H. Security:
	1. Contractor will be responsible for the security of each work area involved in the abatement project. It will also.be Contractor's responsibility to allow only authorized personnel into the work area, and to secure all assigned entrances and exits a...
	2. Contractor must maintain a bound log book in which any person entering or leaving the designated lead work area must sign and enter the date and time.
	3. If waste containers are used on site, they shall be controlled under the following requirements:
	a. The location of waste containers shall be coordinated with the Engineer.
	b. The waste containers shall be solid and fully enclosed; containers are to be locked and secured at all times.
	c. Contractor shall comply with all federal, state, and local regulations and ordinances regarding lead waste storage.
	d. Waste containers shall not be removed from the Site without-approval from the Engineer.




	Part 2 - PRODUCTS - (not used)
	Part 3 - EXECUTION
	3.1 PRE-DEMOLITION REQUIREMENTS
	A. General:
	1. Prior to the commencement of any demolition procedures involving components coated with LBP, the work area shall be demarcated as described in this Section.
	2. All workers under this contract must have a minimum training level of  “Lead
	3. Awareness” for performance of demolition work.
	4. Contractor shall cover all areas surrounding the abatement area with tarps or polyethylene sheeting.. All seams in the tarp or polyethylene sheeting shall be sealed with duct tape.
	5. Because the work will be performed outside, work shall not occur during high winds, heavy rain, or any other weather conditions that may affect the work at the discretion of the Engineer.

	B. Barriers and Isolation Areas:
	1. The items listed below are recommended to control the generation of lead-containing dust during demolition activities. Contractor is ultimately responsible for cleaning all dust generated from demolition operations and must maintain work areas free...
	a. A centralized clean area adjacent to the work area shall also be designated. The clean area shall be of sufficient size for workers to decontaminate.
	b. Contractor shall provide clean warm water for workers to decontaminate at the end of the work shift. Workers shall-pay careful attention to cleanse the hands and face when decontaminating. Contractor -shall also provide soap and towels daily for th...
	c. Contractor shall maintain work area barriers and clean area as long as needed for the safe and proper completion of the work. Work will not be allowed to commence until all barriers are in place and are accepted by the. Engineer's Representative.
	d. Barriers shall not be removed until the work area is thoroughly cleaned and approved by the Engineer's Representative.



	3.2 DEMOLITION METHODS
	A. General:
	1. The following methods will be utilized for demolition of RCRA Hazardous LBP-coated metal. Feasible Engineering controls (critical barriers, protective coverings, decontamination facilities, misters, ventilation with HEPA filtration) shall be implem...

	B. Methods of Demolition:
	1. For elements to be demolished, no torch cutting; mechanical sanding or stripping, or abrasive methods of paint removal shall be performed by Contractor. Large metal components shall be removed in accordance with Department of Industrial Safety regu...
	2. NOTE: If portions of the LBP coating the elements are abated to facilitate sizing for disposal. Contractor shall subcontract a certified LBP abatement' Contractor who will be required to perform the actual abatement; the lead abatement subcontracto...
	3. The lead abatement Contractor shall subcontract an Industrial Hygiene firm to prepare specifications for the lead abatement and oversee removal operations (air monitoring, containment systems, and waste management).
	a. All cleaning procedures shall occur daily, and in conjunction with the generation of any debris or dust.
	b. Disposal/recycling of all components, removed shall be performed in accordance with Section 3.4.



	3.3 FINAL CLEANING PROCEDURES
	A. Upon completion of demolition involving LBP, final cleaning will be performed by Contractor. Final cleaning will be scheduled to start immediately after active demolition involving LBP has ceased. Final cleaning includes removal of any contaminated...
	B. Removal of tarps or polyethylene sheeting shall begin at the comers and folded into the middle to contain the dust or residue. All collected polyethylene sheeting shall be placed in 6-mil thickness, polyethylene disposal bags for proper disposal as...
	C. Once the polyethylene sheeting is removed from the work area, a' thorough cleaning shall be performed with HEPA filter-equipped vacuums on all surfaces.
	D. Special attention shall be given to personal hygiene and the cleaning of supplies and/or equipment. All mop heads, sponges, and rags shall be replaced or changed daily, at a minimum. Rags, mop heads, or sponges maybe reused if Contractor cleans the...

	3.4 DISPOSAL/ RECYCLING OF WASTE MATERIAL
	A. General:
	1. Contractor shall contact the regional federal, state, and local authorities to determine LBP debris disposal requirements. Contractor shall comply with requirements of Resource Conservation and Recovery Act (RCRA) as well as applicable state solid ...

	B. Disposal/Recycle Requirements:
	1. The following materials are classified as RCRA HAZARDOUS WASTE and shall be segregated by Contractor according to this Section.
	a. Paint chips generated from abatement of RCRA Hazardous lead components.
	b. HEPA vacuum bags of RCRA Hazardous paint chips.

	2. The following materials, individually and at a minimum, shall be tested by Contractor and results made available to the Engineer to determine whether or not they are to be considered hazardous. All costs associated with the testing of the materials...
	a. Waste water; and
	b. Rags, sponges, mops, HEPA filters, respirator filter cartridges, scrapers, and other materials used for  abatement and cleaning, suits, plastic; and other miscellaneous materials used for abatement and cleaning.
	c. If analytical results of any samples are above the EPA-RCRA TCLP regulatory limit of 5.0 mg/L lead, Contractor shall segregate all materials classified as HAZARDOUS WASTE for disposal or decontamination (waste water). All costs associated with the ...

	3. Contractor shall load all RCRA Hazardous LBP-coated materials into containers supplied by Contractor. The steel components of the metal element shall be sized to minimize void spaces within the container. Any roll-off containers used on the project...



	Part 4 - MEASUREMENT AND PAYMENT
	4.1 GENERAL
	A. Unless paid for under another bid item, or paid for as incidental, no separate measurement or payment will be made for work under this section. All work under this section including all labor, material, equipment, and all incidentals complete in pl...



	02060 - EROSION AND SEDIMENTATION CONTROL
	Part 1 -  GENERAL
	1.1 DESCRIPTION
	A. This Section specifies furnishing and applying calcium chloride for dust control and erosion control barriers for the control of erosion and sedimentation on the site and adjacent to the sites.   This section also includes the installation of silt ...
	B. Dust control operations shall meet the requirements of the Commonwealth of Massachusetts Department of Environmental Protection "310 CMR 7.09: Air Pollution Control Regulations."
	C. Erosion control barrier shall consist of hay bales and silt fence as detailed in the Drawings and/or as directed by the Engineer.
	D. Related work described elsewhere:
	1. Section 02200, EARTHWORK


	1.2 PRODUCT DELIVERY, STORAGE, AND HANDLING
	A. The silt fence fabric shall be furnished with suitable wrapping for protection against moisture and extended ultraviolet exposure prior to placement.
	B. Each roll of fabric shall be labeled or tagged to provide product identification sufficient for field identification, as well as inventory and quality control purposes.
	C. Each roll of fabric shall be stored in a manner that will protect them from the elements.  If stored outdoors, they shall be elevated and protected with a waterproof cover.
	D. Hay bales shall be stored in a manner that will protect them from the elements.  If stored outdoors, they shall be elevated and protected with a waterproof cover.

	1.3  JOB CONDITIONS
	A. The Contractor shall be responsible for protection of slopes at 2:I or shallower during the construction period and also during any maintenance period specified in Section 02485, Seeding and Sodding.  Where clearing and grubbing, and regrading of s...

	1.4 QUALITY CONTROL
	A. Erosion control mats shall be installed in accordance with the manufacturer's recommendations.  Where manufacturer's recommendations conflict with details shown on the Contract Drawings, the more stringent, in the opinion of the Engineer, shall apply.


	Part 2 - PRODUCTS
	2.1 MATERIALS AND EQUIPMENT
	A. Calcium Chloride shall conform to the requirements of AASHTO-M144, Type I or Type II.  Use mechanical spreader or other approved equipment.
	B. Hay bales shall be individually banded and staked into the ground:
	1. Hay bales shall consist of hay or straw for outdoor use be banded with string or nylon cord (minimum two bands per bale) and shall be staked into the ground.
	2. Stakes for hay bales shall be standard 2 inch by 2 inch wood stakes or approved equal.

	C. Silt fence shall consist of a self-supported or wire supported geotextile silt fence with support posts:
	1. Fibers used in the manufacture of geotextiles, and the threads used in joining geotextiles by sewing, shall consist of long chain synthetic polymers composed of at least 85% by weight polyolefins or polyesters.
	2. Both the geotextile and threads shall be resistant to chemical attack, mildew, and rot.
	3. Geotextiles for silt fences shall conform to the following physical requirements in accordance with the acceptance criteria required by ASTM D4759.  Values shown are minimum average roll values.  Strength values are in the weaker principal direction.
	a. Tensile Grab Strength:  ASTM D4632; 90 pounds minimum.
	b. Elongation at 50% Minimum Tensile Strength:  ASTM D4632; 50% maximum for self-supported fences.
	c. Permittivity:  ASTM D4491; 0.010 per second minimum.
	d. Apparent Opening Size (AOS):  ASTM D4751; 0.84 millimeters maximum.
	e. Ultraviolet Degradation:  ASTM D4759;  at 500 hours exposure, 70% strength retained for all cases.

	4. Posts for Silt Fence:  Either wood, or synthetic posts may be used.  Posts shall have a minimum length of 30" plus burial depth and be of sufficient strength to resist damage during installation and support applied loads.
	5. Wire Support:  12-gauge wire supports at 6-inch maximum spacing each way shall be used when geotextile fabric is not strong enough to support applied loads.  Provide hog supports.
	6. Prefabricated fence systems may be used provided they meet all of the above material requirements.



	Part 3 - EXECUTION
	3.1 DUST CONTROL
	A. Leave existing pavement and/or ground covering in place until the last possible moment prior to final earth excavation for purposes of dust control.
	B. Calcium chloride and water shall be properly applied as required and/or where directed by the Engineer and distributed uniformly at the rate required or ordered.  Method and equipment used to distribute the material shall be satisfactory to the Eng...
	C. The Contractor is responsible for keeping dust down at all times, including non-working hours, weekends, and holidays.  Sprinkle or treat, with dust suppressors, the soil at the site, and other areas disturbed by construction operations.  No dry po...
	D. Stop all earthwork when, as determined by the Engineer, dust control procedures have not proved effective in controlling dust.  Resumption of work may only begin when site conditions have improved or constructions procedures are modified to the sat...

	3.2 TEMPORARY EROSION CONTROL
	A. Method of stripping vegetation shall be such as to minimize erosion.  Fills shall be placed and compacted in such a manner that soil sliding and erosion is minimized.  Grading shall be done in such a manner as not to divert water on to the property...
	B. Staked hay bale siltation barriers shall be installed at the following locations:
	1. Toe of embankment construction.
	2. Toe of abutments/retaining walls and temporary earthwork stockpiles.
	3. Across construction ditches prior to entry into any drainage system or waterway.
	4. Other locations shown on the Contract Drawings, as dictated by the Order of Conditions or as designated by the Engineer.
	5. Toes of temporary earthwork stockpile.

	C. Abut hay bales to form a continuous barrier.  Hay bales shall be entrenched 6” as shown in the Drawings.  Secure bales in place with two stakes per bale.
	D. Silt fence construction shall be adequate to handle the stress from sediment loading.  Geotextile at the bottom of the fence shall be buried a minimum of 6 inches in a trench so that no flow can pass under the barrier.  Trench shall be backfilled a...
	E. Sediment controls shall be in place prior to any soil disturbing activities including, but not limited to earthwork, clearing and grubbing, dewatering and excavation.
	F. Any disturbed soils shall be stabilized, either permanently or temporarily, within 2 weeks of disturbance or when directed by the Engineer.

	3.3 MAINTENANCE AND CLEANUP
	A. Maintain the integrity of erosion control barriers as long as they are necessary to contain sediment runoff.  Promptly repair or replace ineffective barriers while they are still necessary.
	B. Inspect all barriers immediately after each rainfall and at least daily during prolonged rainfall.  Any deficiencies shall be immediately corrected.  Make a daily review of the location of barriers in areas where construction activities have change...
	C. Sediment deposits shall either be removed when the deposit reaches approximately one-half of the height of the barrier or a second barrier shall be installed as directed by the Engineer.  Sediment shall be removed and disposed of periodically from ...
	D. Erosion control barriers shall remain in place until the Engineer directs that they be removed.  Upon removal, remove and dispose of any excess silt accumulations, dress the area to give a pleasing appearance, and vegetate all bare areas in accorda...
	E. Erosion control barriers will remain the property of the Contractor, may be re-used at other locations provided the materials meet these specifications requirements, and shall be removed and disposed of at the completion of the Contract unless dire...
	F. Maintenance:
	1. Silt Fences and Hay Bales
	a. Remove accumulated sediment once it builds up to one-half inch of height of the silt fence.
	b. Replace damaged fabric, or patch with a two foot minimum overlap
	c. Make other repairs as necessary to ensure that the fence is filtering all runoff directed to the fence
	d. Replace hay bales when saturated with silt or otherwise damaged.




	Part 4 - MEASUREMENT AND PAYMENT
	4.1 MEASUREMENT
	A. Separate measurement and payment will not be made for Calcium Chloride for Dust Control, or silt curtains in existing catch basins, but all costs in connection therefore shall be considered incidental to the item of work to which it pertains.

	4.2 PAYMENT
	A. Unless paid for under another bid item, or paid for as incidental, no separate measurement or payment will be made for work under this section. All work under this section including all labor, material, equipment, and all incidentals complete in pl...



	02221 - DEMOLITION
	Part 1 - GENERAL
	1.1 DESCRIPTION OF WORK
	A. Work Included:  This Section specifies the following items:
	1. Demolition, selective demolition and removal of structures and buildings.
	2. Demolition, selective demolition and removal of site improvements.
	3. Removing below-grade construction.
	4. Disconnecting, capping or sealing and removing site utilities.
	5. Salvaging items for reuse by the Authority.


	1.2 DEFINITIONS
	A. Demolish:  Completely remove and legally dispose of off-site.
	B. Salvage:  Carefully detach from existing construction, in a manner to prevent damage, and deliver to Authority ready for reuse.  Include fasteners or brackets needed for reattachment elsewhere.
	C. Hazardous Material:  include but is not limited to asbestos and materials regulated under TSCA, RCRA (310CMR 30.00) and the Massachusetts Contingency Plan (MCP) (310 CMR 40.00) and building construction material defined by OSHA.  Where applicable, ...

	1.3 MATERIALS OWNERSHIP
	A. Unless otherwise indicated, demolition waste becomes property of Contractor.
	B. Historic items, relics, antiques, and similar objects including, but not limited to, cornerstones and their contents, commemorative plaques and tablets, and other items of interest or value to Authority that may be uncovered during demolition remai...
	1. Carefully salvage in a manner to prevent damage and promptly return to Authority.


	1.4 SUBMITTALS
	A. Proposed Protection Measures:  Submit informational report in accordance with OSHA Part 1926 procedures, including drawings, that indicates the measures proposed for protecting individuals and property, for environmental protection, for dust contro...
	1. Adjacent Buildings and Structures:  Detail special measures proposed to protect adjacent buildings and structures to remain.

	B. Schedule of Building Demolition Activities:  Indicate the following:
	1. Detailed sequence of demolition work, with starting and ending dates for each activity.
	2. Temporary interruption of utility services.
	3. Shutoff and capping or re-routing of utility services.

	C. Building Demolition Plans:  Drawings indicating the following:
	1. Locations of temporary protection and means of egress for adjacent occupied buildings.

	D. Inventory:  Submit a list of items to be removed and salvaged and deliver to Authority prior to start of demolition.
	E. Predemolition Photographs or Video:  Show existing conditions of adjoining construction and site improvements, including finish surfaces that might be misconstrued as damage caused by building demolition operations.  Comply with Division 1.   Submi...
	F. Hazardous material remediation plan.  Included in the plan are landfill records indicating receipt and acceptance of hazardous wastes by a landfill facility licensed to accept hazardous wastes.
	G. Statement of Refrigerant Recovery:  Signed by refrigerant recovery technician responsible for recovering refrigerant, stating that all refrigerant that was present was recovered and that recovery was performed according to EPA regulations.  Include...
	H. Results of Professional Engineer’s survey required by Article 3.1D.

	1.5 QUALITY ASSURANCE
	A. Regulatory Requirements:  Comply with governing EPA notification regulations before beginning demolition.  Comply with hauling and disposal regulations of authorities having jurisdiction.
	B. Standards:  Comply with ANSI A10.6 and NFPA 241.
	C. Prepare a hazardous material remediation plan and submit to Authority for approval.
	D. Predemolition Conference:  Conduct conference at Project site to review methods and procedures related to building demolition including, but not limited to, the following:
	1. Review of hazardous material remediation plan.
	2. Inspect and discuss condition of construction to be demolished.
	3. Review structural load limitations of existing structures.
	4. Review and finalize building demolition schedule and verify availability of demolition personnel, equipment, and facilities needed to make progress and avoid delays.
	5. Review and finalize protection requirements.
	6. Review procedures for noise control and dust control.
	7. Review procedures for protection of adjacent buildings.
	8. Review items to be salvaged and returned to Authority.


	1.6 PROJECT CONDITIONS
	A. Buildings to be demolished will be vacated and their use discontinued before start of the Work.
	B. Buildings immediately adjacent to demolition area may be occupied.  Conduct building demolition so operations of occupied buildings will not be disrupted.
	1. Provide not less than 72 hours notice of activities that will affect operations of adjacent occupied buildings.
	2. Maintain access to existing walkways, exits, and other facilities used by occupants of adjacent buildings.
	a. Do not close or obstruct walkways, exits, or other facilities used by occupants of adjacent buildings without written permission from authorities having jurisdiction.


	C. The Authority assumes no responsibility for buildings and structures to be demolished.
	1. Conditions existing at time of inspection for bidding purpose will be maintained by Authority as far as practical.

	D. Hazardous Materials:  Hazardous materials may be present in buildings and structures to be demolished.
	1. For the Everett Silo:
	a. The Hazardous Materials Inspection Report provides information on the presence of hazardous materials.  Examine report to become aware of locations where asbestos, lead paint or other hazardous materials are present.  Do not disturb hazardous mater...

	2. For sites assigned under the On-Call Demolition:
	a. Engage a Licensed Site Professional (LSP) for site conditions, soil and groundwater contamination, and work regulated under 310 Code of Massachusetts Regulation (CMR) 40.000 for contaminated or hazardous material in the environment.  An LSP may als...
	b. For asbestos investigation or lead inspection services, engage a Massachusetts licensed  asbestos or lead consultant (Licensed by Mass Department of Labor Standard) to perform an asbestos and/orlead paint surveys.
	c. For  hazardous material survey and waste characterization hire a competent person/waste contractor/lab pack technician and/or industrial hygienist to characterize and profile material for disposal
	d. For site monitoring for chemicals/lead/asbestos/airborne materials, closure and final inspections, engage a licensed industrial hygienist, asbestos project monitoring, lead inspector/monitor, and/or related licensed professional to be protective of...
	e. Engage professionals to prepare reports for closure and final inspections for the respective conditions by discipline.
	f. Prepare a Hazardous Materials Inspection Reports, waste manifests, bill of ladings,  reporting on the presence of hazardous materials where appropriate to characterize materials for management, abatement, handling and disposal. Include in the repor...


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

	1.7 COORDINATION
	A. Arrange demolition schedule so as not to interfere with Authority's operations and operations of adjacent occupied buildings.


	Part 2 - PRODUCTS
	A. Not Used.

	Part 3 - EXECUTION
	3.1 EXAMINATION
	A. Verify that utilities have been disconnected and capped before starting demolition operations.
	B. Review Project Record Documents of existing construction provided by Authority.  Authority does not guarantee that existing conditions are same as those indicated in Project Record Documents.
	C. Inventory and record the condition of items to be removed and salvaged.  Provide photographs or video of conditions that might be misconstrued as damage caused by salvage operations.
	D. Engage a professional engineer to perform an engineering survey of condition of building to determine whether removing any element might result in structural deficiency or unplanned collapse of any portion of structure or adjacent structures during...
	E. Verify that hazardous materials have been remediated before proceeding with building demolition operations.

	3.2 PREPARATION
	A. Existing Utilities:  Locate, identify, disconnect, and seal or cap off indicated utilities serving buildings and structures to be demolished.
	1. Arrange to shut off indicated utilities with utility companies.
	2. If removal, relocation, or abandonment of utility services will affect adjacent occupied buildings, then provide temporary utilities that bypass buildings and structures to be demolished and that maintain continuity of service to other buildings an...
	3. Cut off pipe or conduit a minimum of 24 inchesbelow grade.  Cap, valve, or plug and seal remaining portion of pipe or conduit after bypassing according to requirements of authorities having jurisdiction.

	B. Existing Utilities:  Refer to Division 15 and 16 Sections for shutting off, disconnecting, removing, and sealing or capping utilities.  Do not start demolition work until utility disconnecting and sealing have been completed and verified in writing.
	C. Temporary Shoring:  Provide and maintain interior and exterior shoring, bracing, or structural support to preserve stability and prevent unexpected movement or collapse of construction being demolished.
	1. Strengthen or add new supports when required during progress of demolition.

	D. Salvaged Items:  Comply with the following:
	1. Clean salvaged items of dirt and demolition debris.
	2. Pack or crate items after cleaning.  Identify contents of containers.
	3. Store items in a secure area until delivery to Authority.
	4. Transport items to storage area designated by Authority.
	5. Protect items from damage during transport and storage.


	3.3 PROTECTION
	A. Existing Facilities:  Protect adjacent walkways, loading docks, building entries, and other building facilities during demolition operations.  Maintain exits from existing buildings.
	B. Existing Utilities:  Maintain utility services to remain and protect from damage during demolition operations.
	1. Do not interrupt existing utilities serving adjacent occupied or operating facilities unless authorized in writing by Authority and authorities having jurisdiction.
	2. Provide temporary services during interruptions to existing utilities, as acceptable to Authority and authorities having jurisdiction.
	a. Provide at least 72 hours notice to occupants of affected buildings if shutdown of service is required during changeover.


	C. Temporary Protection:  Erect temporary protection, such as walks, fences, railings, canopies, and covered passageways, where required by authorities having jurisdiction and as indicated.  Comply with requirements in Division 1.
	1. Protect adjacent buildings and facilities from damage due to demolition activities.
	2. Protect existing site improvements, appurtenances, and landscaping to remain.
	3. Erect a plainly visible fence around drip line of individual trees or around perimeter drip line of groups of trees to remain.
	4. Provide temporary barricades and other protection required to prevent injury to people and damage to adjacent buildings and facilities to remain.
	5. Provide protection to ensure safe passage of people around building demolition area and to and from occupied portions of adjacent buildings and structures.
	6. Protect walls, windows, roofs, and other adjacent exterior construction that are to remain and that are exposed to building demolition operations.
	7. Erect and maintain dustproof partitions and temporary enclosures to limit dust, noise, and dirt migration to occupied portions of adjacent buildings.

	D. Remove temporary barriers and protections where hazards no longer exist.  Where open excavations or other hazardous conditions remain, leave temporary barriers and protections in place.

	3.4 DEMOLITION, GENERAL
	A. General:  Demolish indicated existing buildings and site improvements completely.  Use methods required to complete the Work within limitations of governing regulations and as follows:
	1. Do not use cutting torches until work area is cleared of flammable materials.  Maintain portable fire-suppression devices during flame-cutting operations.
	2. Maintain fire watch during and for at least four hours after flame cutting operations.
	3. Maintain adequate ventilation when using cutting torches.
	4. Locate building demolition equipment and remove debris and materials so as not to impose excessive loads on supporting walls, floors, or framing.
	5. In general, demolish buildings top down.

	B. Engineering Surveys:  During demolition, perform surveys to detect hazards that may result from building demolition activities.
	C. Examine hazardous materials report to become aware of locations where asbestos, lead paint or other hazardous materials are present.  Do not disturb hazardous materials or items suspected of containing hazardous materials except under procedures sp...
	D. Site Access and Temporary Controls:  Conduct building demolition and debris-removal operations to ensure minimum interference with roads, streets, walks, walkways, and other adjacent occupied and used facilities.
	1. Do not close or obstruct streets, walks, walkways, or other adjacent occupied or used facilities without permission from Authority and authorities having jurisdiction.  Provide alternate routes around closed or obstructed traffic ways if required b...
	2. Use water mist and other suitable methods to limit spread of dust and dirt.  Comply with governing environmental-protection regulations.  Do not use water when it may damage adjacent construction or create hazardous or objectionable conditions, suc...

	E. Explosives:  Use of explosives is not permitted.

	3.5 DEMOLITION BY MECHANICAL MEANS
	A. Proceed with demolition of structural framing members systematically, from higher to lower level.  Complete building demolition operations above each floor or tier before disturbing supporting members on the next lower level.
	B. Remove debris from elevated portions of the building by chute, hoist, or other device that will convey debris to grade level in a controlled descent.
	1. Remove structural framing members and lower to ground by method suitable to minimize ground impact and dust generation.

	C. Salvage:  Items to be salvaged are indicated on Drawings.
	D. Below-Grade Construction:  Demolish foundation walls and other below-grade construction that are within footprint of new construction and extending 5 feetoutside footprint indicated for new construction.  Abandon below-grade construction outside th...
	1. Remove below-grade construction, including basements, foundation walls, and footings, to at least depths indicated.

	E. Existing Utilities:  Abandon existing utilities and below-grade utility structures.  Cut utilities flush with grade unless indicated otherwise.

	3.6 SITE RESTORATION
	A. Below-Grade Areas:  Rough grade below-grade areas ready for further excavation or new construction.
	B. Site Grading:  Uniformly rough grade area of demolished construction to a smooth surface, free from irregular surface changes.  Provide a smooth transition between adjacent existing grades and new grades.

	3.7 REPAIRS
	A. Promptly repair damage to adjacent buildings, utilities, fences, or other structures caused by demolition operations.

	3.8 DISPOSAL OF DEMOLISHED MATERIALS
	A. Remove demolition waste materials from Project site and legally dispose of them in an EPA-approved landfill acceptable to authorities having jurisdiction.
	1. Do not allow demolished materials to accumulate on-site.
	2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces and areas.

	B. Do not burn demolished materials.

	3.9 CLEANING
	A. Clean adjacent structures and improvements of dust, dirt, and debris caused by building demolition operations.  Return adjacent areas to condition existing before building demolition operations began.


	Part 4 - MEASUREMENT AND PAYMENT
	4.1 GENERAL
	A. Unless paid for under another bid item, or paid for as incidental, no separate measurement or payment will be made for work under this section. All work under this section including all labor, material, equipment, and all incidentals complete in pl...



	02282 - HANDLING, TRANSPORTATION AND DISPOSAL OF EXCAVATED MATERIALS
	PART 1 -  GENERAL
	1.1 DESCRIPTION OF WORK
	A. Work Included:  This Section specifies the procedures used for field screening; soil sampling, stockpile management, reuse, transportation and disposal of excavated materials.
	B. This section includes furnishing all plant, labor, equipment, services, appliances and materials, and performing all operations in connection with the handling, testing, treating, stockpiling, transporting and disposal and/or re-use of soil (define...
	C. Related Work:  The following items are not included in this Section and will be performed under but may not be limited to the following designated Sections:
	1. Section 00700 – GENERAL CONDITIONS
	2. Section 01150 – MEASUREMENT AND PAYMENT
	3. Section 01568 - CONSTRUCTION SAFETY
	4. Section 02300 - EARTHWORK

	D. For the purpose of this section the Authority will be the Generator and will sign all disposal facility waste profiles, Hazardous Waste Manifests (manifest), Material Shipping Records (MSR) and MCP Bills of Lading (BOL) as the Generator. The Contra...
	E. Furnish all labor, materials, equipment, and incidentals necessary to properly, sample, segregate, handle/manage, load, transport and dispose of excavated materials located from within the Limit of Work. Work covered by this Section shall include f...
	F. The objective of the soil management practices is to handle all soil and fill excavated during this contract in accordance with applicable state, federal and local regulations and bylaws and to implement off-site soil management in a cost effective...

	1.2 RESPONSIBILITIES
	A. The Contractor shall employ the services of an Environmental Consultant to assist in the activities listed below. Contractor’s Responsibilities:
	1. The Contractor shall employ the services of an Environmental Consultant to perform the soil screening, soil sampling, dust control measures, management coordination and support compliance efforts associated with all references listed in this Sectio...
	2. The Contractor shall field-screen excavated material for the presence of volatile organic compounds (VOCs) with a photo ionization detector (PID). As directed by the Engineer, samples representative of each 20 cubic yards of material excavated shal...
	3. The Contractor shall, as deemed appropriate by the Contractor’s LSP and the Engineer utilize portable x-ray fluorescence (XRF) for initial soil screening and segregation purposes.
	4. The Contractor shall be responsible for the submitting to the Engineer the daily logs summarizing field screening and excavating activities.
	5. The Contractor shall identify and propose locations for construction staging of  both on or offsite temporary soil stockpiles and miscellaneous materials, soil/waste treatment technologies and treatment areas (on-site or offsite), disposal, recycli...
	6. The Contractor shall be responsible for transporting excavated material to the approved construction storage location/stockpile area and, disposal, recycling, treatment facilities and facilities for beneficial re-use.
	7. The Contractor shall furnish, operate and maintain equipment decontamination stations for the duration of excavation and soil disposal work.
	8. The Contractor shall develop and implement site-specific emergency response and health and safety protocols and procedures.
	9. For each shipment of material transported to a disposal facility, the Contractor shall demonstrate to the Engineer that the least costly means of disposal has been selected.  This demonstration shall be made prior to shipment.
	10. The Contractor shall be responsible for submitting completed Bills of Lading, MSR, manifests and other shipping documents to the Engineer within two weeks of shipment to a storage or disposal/recycling facility. The Contractor is responsible for u...
	11. The Contractor shall advise the Engineer at least three working days in advance of the schedule for off-site disposal of excavated material.  No off site shipments or on-site re-use will occur without the approval of the Engineer.
	12. The Contractor shall advise the Engineer at least three working days in advance of the collection of soil samples and any other environmental sampling.  The Contractor shall collect, analyze and characterize samples of excavated material prior to ...
	13. The Contractor shall prepare the necessary documents to transport and dispose of excavated material.  These documents include, but are not limited to waste profiles, Bills of Lading, MSR and manifests.
	14. The Contractor shall submit the executed transportation and disposal documents to the appropriate local, state and federal agencies as well as the Engineer.
	15. The Contractor shall provide an environmental field technician to oversee the loading of excavated material into transport vehicles for off-site disposal/recycling.
	16. The Contractor shall develop an excavated soil tracking/management system and keep records, including daily logs and photographs, of all waste streams, stockpiles, and excavated materials for the purposes of tracking points of origin and final dis...
	17. The Contractor shall develop and implement dust control measures.

	B. Authority's Responsibilities:
	1. The Authority will review and approve the proposed facilities selection of off-site recycling, reuse or disposal facilities.
	2. The Authority will be the designated Generator for excavated material identified for off-site reuse, recycling and/or disposal.
	3. The Authority will review and approve all paperwork, manifests, and Bills of Lading prior to soil disposal.


	1.3 QUALITY ASSURANCE QUALITY  CONTROL
	A. The Contractor shall be responsible for the collection and analysis of soil samples from all areas of the site.  Sampling frequency shall be conducted as to meet the requirements of the disposal facility.  For the purpose of disposal, TPH data is a...

	1.4 SUBMITTALS
	A. The Contractor shall prepare an Excavated Materials Management Plan (EMMP) that describes the work to be performed under this Specification.  The EMMP shall be submitted within 14-days after the issuance of the Notice to Proceed.  The EMMP shall be...
	1. The Plan shall include the current licensure of the Contractor’s LSP and proof of relevant experience of the field personnel.
	2. A schedule detailing the proposed sequence of work.
	3. Procedures that shall be used for field screening of the excavated soils.
	4. Procedures for the collection of soil samples for laboratory chemical analysis.  The plan shall list the proposed laboratory analytical parameters.
	5. A detailed site plan (in accordance with Section 3.4 Temporary Stockpiling of Excavated Materials) indicating the construction staging/stockpile area as it relates to the active construction area.  The detailed site plan shall show the potential la...
	6. A material management system plan to track the excavated materials from generation through final disposition. Plan shall include at a minimum the following:
	a. Provisions for the tracking of the excavated materials from the “point of excavation” to the location of the stockpile material in the storage/staging area to the final disposition of the stockpiled material including all proposed daily log sheets.
	b. A description of the tracking methodology that shall be implemented to identify the source excavation area(s) and the final disposition of the excavated soil from each area of excavation which.
	c. A description of the location (i.e. station, offset) depth, date of excavation, stockpile location and stockpile identification system.
	d. Drawings of the area of excavation and shall document the origins of each soil stockpile and its location within temporary storage area.
	e. The plan shall be maintained to show the location of all excavated material that has been stockpiled on a daily basis.
	f. Furnish a duplicate copy of the stockpile plan to be located in the field office and updated on a weekly basis or as needed.
	g. Provide to the Engineer at a minimum on a weekly basis or as needed copies of field records documenting the location of the stockpiled material in the system and stockpile identification data.
	h. The plan shall include an Equipment Vehicle decontamination Plan.

	7. The means and methods for decontaminating all equipment and personnel, including provisions for installing equipment decontamination pad within the work zone.
	8. The means and method for on-site treatment of excavated soil determined through TCLP analysis to be characteristically hazardous pursuant to RCRA (310 CMR 30.00 et. seq.).
	9. All pertinent information relating to the transport of excavated material.  The information, at a minimum, shall include:
	a. Name and address of all transporters.
	b. Transporter identification number (USEPA or Massachusetts Department of Transportation Transporter) and expiration date.
	c. Proof of permit, license, or authorization to transport excavated material in all affected states.
	d. Details of methods, vehicle and containers (as applicable) to be used for transporting excavated material.  Refer to Part 2 of this Section.
	e. Dust control measures
	f. On-site pre-treatment of excavated soil unsuitable for re-use.

	10. The Contractor shall identify each waste stream and propose an appropriate disposal facility that will accept the excavated material as classified.  The Contractor shall submit approvals or letters of intent and facility information for each facil...
	a. General Information
	1) Facility Name
	2) Facility Address
	3) Name of Contract Person
	4) Title of Contact Person
	5) Telephone Number of Contact Person
	6) Permit Number

	b. The facility shall specify the volume of material that can be accepted from the site on a weekly and a total basis.
	c. The facility shall provide written confirmation that they are permitted to accept and will accept the classified material of the general quality and quantity described by these Specifications.
	d. The facility shall provide a listing of all current and valid permits, licenses, letters of approval, and other authorizations to operate that they hold, pertaining to the receipt and management of the soils or materials specified in this contract.
	e. The Contractor shall submit a complete list of the disposal facility’s permitted allowable contaminant levels and physical characteristic requirements for excavated material, and list any required regulatory approvals for individual waste streams.

	11. The plan shall be amended as necessary.

	B. Laboratory results for all samples collected and/or analyzed by the Contractor shall be tabulated and compared to applicable MCP standards by the Contractor’s Environmental Consultant and subsequently submitted to the Engineer within two days of re...
	C. The Contractor shall submit soil disposal documentation
	1. Pre-disposal documentation shall be prepared and submitted prior to disposal.  Each documentation submittal shall be assigned a unique identification referenced to the stockpile or sample name.
	a. Completed MSR, BOL, or manifest signed by the Authority and LSP as required.
	b. Completed and signed profiles as required by the receiving facility
	c. Analytical data report provided by the analytical laboratory
	d. Sketch plan showing sampling location
	e. Summary of soil source location; site history;  sampling methods and data comparison to facility criteria and MCP reporting criteria
	f. LSP narrative and opinion regarding the representativeness of the sampling method, usability of the analytical data, certification regarding the presence or absence of RCRA listed or characteristic waste and suitability for onsite reuse or off-site...
	g. Receiving facility –required checklist or requirements

	2. Post disposal documentation shall be prepared and submitted following disposal and referenced to the pre-disposal documentation by name
	a. Load sheets completed and signed by the hauler and the receiving facility
	b. Certified weight slips from the receiving facility
	c. For BOLs only, the facility and Authority attestations of shipment and receipt.
	3. All soil disposal documentation shall be compiled and re-submitted at the completion of the disposal activities. The submittal shall consist of one or more PDF-Searchable electronic files contained on a CD.  The final submittal shall be organized b...

	D. All elements of the EMMP submittal shall submitted as a final close-out document within 4 weeks after of the completion of all excavation and disposal activities.  The final submittal shall consist of one or more PDF-searchable electronic files on ...
	E. The Contractor shall submit their air quality monitoring program for review prior to commencement of site activities.

	1.5 REFERENCES
	A. All regulations cited and those of other governing agencies in their most recent version are applicable.  This Section refers to many requirements found in these references, but in no way is intended to cite or reiterate all provisions therein or e...
	1. Massachusetts Contingency Plan (MCP), 310 CMR 40.0000.
	2. Massachusetts Hazardous Waste Regulations, 310 CMR 30.00.
	3. Solid Waste Management Facility Regulations, 310 CMR 19.00.
	4. Site Assignment Regulation for Solid Waste Facilities, 310 CMR 16.000.
	5. Interim Remediation Waste Management Policy for Petroleum Contaminated Soils, DEP Bureau of Waste Site Cleanup Policy No. WSC-94-400.
	6. “Hazardous Waste Operations and Emergency Response”, Federal Occupational Safety and Health Act (OSHA), 29 CFR 1910.120.
	7. “General Regulations for Hazardous Waste Management”, EPA, 40 CFR 260.
	8. “Regulations for Identifying Hazardous Waste, Hazardous Waste Generators and Hazardous Waste Transporters”, EPA, 40 CFR 261, 262 and 263.
	9. “Standards for Management of Specific Hazardous Wastes and Facilities”, EPA, 40 CFR 266.
	10. “Construction of Buildings in Contaminated Areas,” DEP, Bureau of Waste Site Cleanup Policy #WSC-00-425, dated January 2000.
	11. Massachusetts DEP Policy #COMM-97-001.
	12. Local regulations governing dust control, soil handling, and health & safety (see Section 01567 – HEALTH AND SAFETY).
	13. Compendium of Quality Assurance and Quality Control Requirements and Performance Standards (CAM) DEP WSC #02320.
	14. MassDEP Technical Update Background Levels of Polycyclic Aromatic Hydrocarbons and metals in soils.
	15. All other applicable Federal, State. Or local requirements.
	16. Interim Remediation Waste management Poly for Petroleum Contaminated Soils Attachment II, Jar headspace analytical Screening Procedure.  MassDEP Policy no. WSC-94-900.


	1.6 DEFINITIONS
	A. Area of Excavation:  For the purpose of reusing soil/fill on site the limit of excavation is considered to be the approximate area in which the soil/fill was removed provided that area is consistent in soil strata, color, texture, geotechnical prop...
	B. Background:  Any soil or fill material which meets the regulatory definition of “background” as defined in 310 CMR 40.0006 may be reused as common fill/ordinary borrow provided it also meets the physical requirements as specified herein and as spec...
	C. Contaminated Material/Soil:  Any excavated material found to contain oil or hazardous material (OHM) at concentrations in excess of applicable MCP Method 1 standards (310 CMR 40.0300), Reportable concentrations (310 CMR 40.1600) or regulated backgr...
	D. Excavated Material: All soil, sediment and/or debris excavated from within the Limit of Excavation.
	E. Generator: The Authority will be the generator, with the exception of materials contaminated by releases from the Contractor’s vehicles, equipment or supplies.
	F. Hazardous Material/Waste: A waste/material or combination of waste/material, that because of its quantity, concentration, physical chemical or infectious characteristics may cause or significantly contribute to an increase in a serious irreversible...
	G. Historic Fill:  Also referred to as “urban fill.”  Generally acknowledged as fill material from non-specific sources.  Historic fill typically are observed to contain mixtures of ash, coal, glass, brick, wood and/or miscellaneous building debris.  ...
	H. Natural soils:  Unconsolidated sand gravel silt clay and organic materials which has become a part of the unconsolidated soil matrix.
	I. Special Waste:  Any solid waste that is determined not to be hazardous waste and that exist in such quantities or in such chemical or physical state or any combination thereof so that a particular management controls are required to prevent an adve...
	J. Stockpiled Materials:  Any excavated soil/fill and/or debris (which include ABC material or other construction/demolition waste) which are stored prior to re-use, disposal, recycling or treatment.

	1.7 PERMIT REQUIREMENTS
	A. The Contractor shall obtain all Federal, State, and local permits required for the transport and disposal of excavated material.  The Contractor shall adhere to all permit requirements.
	B. The Contractor shall verify that the disposal facilities, recycling/treatment facilities proposed have all certifications and permits as required by Federal, State, and local regulatory agencies to receive and dispose of the excavated material.
	C. The Contractor shall submit and/or amend all documentation of the permit requirements as stated in this subsection in accordance to the requirements of the EMMP (Section 1.4).


	PART 2 -  PRODUCTS
	2.1 GENERAL
	A. All Contractor personnel shall wear personal protective equipment and protective clothing consistent with the levels of protection for this Work as indicated in Section 01568 – CONSTRUCTION SAFETY.
	B. The containers must be approved by and labeled in accordance with the US Department of Transportation (DOT).  The containers shall have a secure cover which will prevent a release of material from truck during transportation.       .

	2.2 STORAGE LABELS
	A. Provide signage to label all stockpiles. Labels shall be of 6-inch by 12-inch weatherproof material, such as plastic, affixed to 1" x 3" wood straps, 3 feet long. The labels shall be clearly marked with indelible ink marker. Markings shall be as ag...

	2.3 STOCKPILE SHEETING
	A. Stockpile Sheeting:  Provide Nylon-reinforced polyethylene (NRPE) sheeting as follows:
	1. The membrane shall be manufactured of new, first quality product designed and manufactured specifically for the intended use.
	2. The material shall be 10-mil polyethylene reinforced with a non-woven grid of high strength nylon cord.
	3. The material shall be ultra-violet resistant and cold crack resistant to -40 degrees F.
	4. The materials shall be manufactured in a minimum 12 foot seamless width.  Labels on the roll shall identify the thickness, length width and manufacturer’s mark number.


	2.4 DUST MONITORING EQUIPMENT
	A. Air monitoring shall include total dust testing using MIE, INC. Miniram PDM-3 Dust Monitors or approved equal.

	2.5 EQUIPMENTAND VEHICLE DECONTAMINATION PAD
	A. A decontamination pad shall be constructed of reinforced concrete or bituminous concrete to withstand an H-20 loading.  The decontamination pad shall be of minimum length to accommodate one 18-wheel dump truck, and a minimum area to accommodate the...


	PART 3 -  EXECUTION
	3.1 GENERAL
	A. The Contractor shall handle and convey all materials to perform site work described in these Contract documents.
	B. The Contractor shall perform any additional disposal characterization sampling and analytical testing of the excavated material as required by the permitted disposal facility at no additional cost to the Authority.
	C. Based upon all analytical results, transport and dispose of the excavated material as specified herein.
	D. An LSP Opinion shall be required for all material shipped using a Massachusetts Bill of Lading or for off-site re-use of excavated materials.
	E. Utilization of a Hazardous Waste Manifest shall require the use of a licensed hazardous material transporter in conformance with the Massachusetts Hazardous Material Regulations as required by 310 CMR 30.0000.  An LSP Opinion is not required when u...
	F. The Engineer shall have final approval over all disposal options.
	G. Immediately notify the Engineer of visible stains or unnatural odor of any excavated material, or if potentially contaminated and/or hazardous material including asbestos piping is encountered.  Work shall not be allowed to continue in this area un...

	3.2 FIELD SCREENING EXCAVATED MATERIAL
	A. Screen excavated materials for the presence of oil and hazardous materials as excavation proceeds using visual, olfactory and jar headspace analysis.
	B. Perform field screening evaluation in accordance with Department of Environmental Protection Policy No. WSC-94-900, "Interim Remediation Waste Management Policy for Petroleum Contaminated Soils, Attachment II, Jar Headspace Analytical Screening Pro...
	C. Perform field screening of soils for metals by XRF as appropriate on a site-specific basis or as directed by the Engineer.
	D. Provide services of one or more individuals to field screen excavated materials in accordance with the MassDEP Policy No. WSC- 94-900.  The individual(s) shall have been adequately trained in the use of the PID and the XRF.  XRF and Jar headspace r...
	E. Field screening equipment shall be provided by the Contractor and maintained and calibrated according to the manufacturer’s recommendations.
	F. Maintenance and calibration data shall be recorded on the Contractor’s daily excavation log and submitted to the Engineer.
	G. The Contractor shall perform field screening of excavated material at a frequency no less than every 20 cubic yards of material or fraction thereof.
	H. The Contractor shall conduct TCLP testing for soil contamination that is 20 times the Hazardous Waste Threshold concentration (310 CMR 30.125B).
	I. The Contractor shall use the following field screening classification system in order to segregate excavated material:

	3.3 DISPOSAL CHARACTERIZATION SAMPLING
	A. The Contractor shall be responsible for sampling and characterizing the excavated material to determine appropriate off-site disposal and/or re-use opportunities.  The Contractor is responsible for final waste characterization and shall determine i...
	B. Stockpiled soils:  Soil stockpiles shall be limited in size to a maximum of 500 cubic yard.  A minimum of one grab sample (for VOC analysis) and a composite sample (generated by collection of at least eight (8) random grab samples from across the s...
	C. For in-situ soils:  Soil samples shall be collected at a frequency of a minimum of one five-point composite sample (except for VOC’s) per 500 cubic yard of material.
	D. Test pit sampling:  Test pit samples shall be collected from the excavation pit or if infeasible, from the excavator bucket.  Samples shall be composited from the excavation bottom and the sidewalls so as to form a sample representative of the test...
	E. Should the Disposal Facility require additional samples the Contractor shall collect a sufficient number of samples that will satisfy the requirements of the disposal facility.  No separate payment will be made for sampling conducted by the Contrac...
	F. Samples shall be collected in such a manner as not to result in cross-contamination.  All sampling equipment shall be decontaminated between uses.  Disposable sampling equipment shall not be used for collection of more than one sample.
	G. The collected samples shall be submitted, at a minimum, for the following chemical analyses: total petroleum hydrocarbons (TPH) using modified EPA method 8100, acid/base/neutrals (A/B/Ns) using EPA method 8270, volatile organic compounds (VOCs) usi...
	H. All analyses shall be performed by a laboratory certified for such analyses by the Commonwealth of Massachusetts.
	I. The Engineer may at any time request that the Contractor obtain/collect samples for analysis.   The Engineer reserves the right to request the collection of up to ten (10) samples at no additional cost.  The work shall not resume in that area until...

	3.4 TEMPORARY STOCKPILING OF EXCAVATED MATERIALS
	A. Unless otherwise directed by the Engineer, excavated material shall be reused on-site or disposed of off-site within 45 days of excavation.
	B. When it is necessary to temporarily stockpile excavated material it shall be stockpiled in a secure manner to prevent exposure to humans and the environment.
	C. The stockpiling or consolidating of excavated material near sensitive human health receptors such as public and private water supply wells or sensitive environmental receptors such as wetlands, surface water bodies, or marine environments shall be ...
	D. Excavated material to be stockpiled shall be placed entirely on a polyethylene liner, shall be covered at the end of each day’s work and at all times when earthwork is not taking place on site, with the same material or so as to minimize the infilt...
	E. Excavated material that has not been characterized and which exhibit odor staining and/or constituents which indicate the potential for OHM or which have through laboratory chemical analysis been determined to be impacted by OHM above RCS-1 concent...
	F. Excavated material not previously classified in accordance with the field screening classification, final characterization, or as otherwise directed by the Engineer shall be stockpiled separately based on classification.  Transfer suspected waste m...
	G. Stockpiles are to be segregated based on a review of pre-characterization data, visual and olfactory conditions and field screening results obtained during excavation.  Stockpiles shall be no greater than 500 cubic yards. Similar material may be st...
	H. Stockpiles shall include berms around the edges to minimize infiltration of storm water or exfiltration of leachate.
	I. Any failure of materials or procedures used in employing the base layer or cover layer shall be immediately repaired, replaced or re-secured so as to minimize precipitation infiltration, volatilization and erosion/runoff of the excavated material.
	J. Movement and/or aeration of excavated material shall be limited to those activities that are necessary to manage such stockpiles.  Land farming of excavated soils that are subject to MCP regulations is prohibited.
	K. Disposal of material that is contaminated as a result of careless handling, cross contamination or use of unauthorized procedures shall be at the Contractors expense.  Delays of Work resulting from temporary storage of excavated material, regardles...
	L. The stockpiles shall be clearly labeled and securely barricaded from contact with workers and the general public.

	3.5 DEBRIS MANAGEMENT
	A. The Contractor shall be responsible for decontaminating debris.  The decontamination means and methods shall be amended to the EMMP.  Payment shall be in accordance with Part 4.

	3.6 ON-SITE AND OFF-SITE SOIL REUSE  AND DISPOSAL
	A. Excavated material found to be suitable for on-site or off-site reuse or disposal shall conform to the following:
	1. Soils shall comply with the geotechnical requirements and shall be suitable for the intended use as described in Section 23000 - Earthworks.
	2. Soils not exhibiting visual or olfactory evidence of OHM or elevated metal concentration as identified by XRF screening may be reused within the area of excavation without first performing laboratory analysis.  Soil/fill material that is not re-use...
	3. Any soil which exhibits a petroleum odor or has a chemical odor or visual indications of OHM or elevated metals as identified by XRF shall be handled as potentially contaminated soils.  Soil exhibiting visual or olfactory evidence of OHM shall not ...
	4. Excavated material which has been characterized may be re-used within the limits of work provided the proposed re-use area has been characterized and determined to meet MassDEP anti-degradation requirements.  Soil reuse shall also comply with MassD...
	5. Excavated material that has been sampled and found to contain OHM concentrations less than MCP RCS-1 limits or regulated background (as defined in the Technical Update Background Levels of Polycyclic Aromatic Hydrocarbons and Metals in Soils) as ap...
	6. Background soils may be re-used without restriction provided that the soil is re-used in an area where the excavated soil concentrations is equal to or less than the site specific background determined at the reuse location.  The Contractor is resp...
	7. If re-used off site, the  Contractor shall be responsible for documenting that excavated material that is designated for off-site reuse shall contain OHM concentrations equal to or less than OHM concentrations at the designated reuse location (in a...
	8. Excavated materials that has been sampled and determined  to contain OHM in concentrations at or exceeding  RCS-1 Reportable Concentrations or regulated background levels (as defined in the Technical Update Background Levels of Polycyclic Aromatic ...


	3.7 MCP NOTIFICATION REQUIREMENTS
	A. Notification to the MassDEP shall be the sole responsibility of the Authority.
	B. The Contractor shall be familiar with the MCP definitions of “two hour”, “72 hour” and “120 day” reportable conditions
	C. The Contractor shall immediately notify the Engineer of any 2-hour and 72-hour and 120-day reporting condition.  .
	D. MCP notification for petroleum shall be based upon VPH/EPH MassDEP Method 1.0 analysis.  Notification shall not be based upon Total Petroleum Hydrocarbon concentrations.
	E. Depending upon the nature of the reportable conditions, the MCP may require the cessation of work, implementing a Limited Removal Action (prior  to notification), developing/implementing an “Immediate Response Action Plan” or a “Release Abatement M...
	F. The Contractor shall prepare electronic eDEP MCP filings required during the during construction, including but not limited to Release Notification Forms (RNF), Release Abatement Measures (RAM), Utility-related Abatement Measures (URAM), and subseq...

	3.8 ENVIRONMENTAL FIELD MONITORING/DUST CONTROL
	A. During excavation and construction the Contractor shall monitor the air quality where construction activities involve soil handling such as excavation, relocation, staging, loading or grading of soil/waste materials.  All personnel shall be made aw...
	B. The air monitoring program is to be designed to protect public health and the environment from the potential generation of dust and contaminant release during the Work.
	C. The Contractor shall hire an Environmental professional to keep accurate documentation of all air monitoring which will be made available to the Engineer upon request.
	D. The Contractor’s Site Health and Safety Officer and Superintendent shall be responsible for ensuring that monitoring is conducted in an appropriate manner and that work practices, engineering controls and/or personal protective equipment are proper...
	E. At a minimum, the air monitoring shall include daily monitoring and documentation of one upwind and two downwind conditions during periods of activity on the site and when there is a potential for dust being generated on the site.
	F. The air monitoring information including air monitoring in the vicinity of the site activities shall also be utilized for establishing levels of personal protection measures in the Contractor’s Site Specific Health and Safety Plan.
	G. Air monitoring shall involve appropriate techniques capable of providing real-time indications of air contaminants to protect on-site personnel and the local population.
	H. If there are indications of contamination, the frequency of air monitoring shall be determined by the Contractor’s Industrial Hygienist or competent health professional.
	I. Dust shall be controlled during excavation of soil/fill material to limit potential spread of contaminants and potential exposure of contaminants to workers and the public.
	J. Nuisance dust levels shall be reduced by pre-wetting the surface soils and by establishing and maintaining clean access roads.  The Contractor’s Dust, Vapor and Odor Control Plan shall describe the procedures and materials to minimize dust.  At a m...
	K. Prior to excavation areas of exposed earth shall be lightly sprayed with water before excavation if there is potential for nuisance dust generation.  Additional water spray may be utilized only when any indication of excessive dust is observed.  To...
	L. When feasible, access roads shall be sprayed with water on a regular basis to minimize the generation of dust.
	M. All containers and stockpiles shall be covered at all times except as necessary to place or remove materials from the containers or stockpiles,  The Contractor shall monitor the covers daily to ensure the covers are in place and effectively elimina...

	3.9 VAPOR  and ODOR CONTROL
	A. The Contractor shall provide the materials and labor to control objectionable vapors and odor in accordance with the Contractor’s Dust, Vapor and Odor Control Plan.  The Contractor shall limit the exposure area and shall cover the exposure area wit...

	3.10 DISPOSAL FACILITY  CLASSIFICATION /CATEGORIES
	A. The Contractor shall transport the material for off-site reuse, recycling, or disposal at a permitted facility based on the following categories:
	1. Less than RCS-1 Facility:  Accepts excavated material which contains oil or hazardous materials (OHM) at concentrations greater than background levels but less than release  notification thresholds established by 310 CMR 40.0300 and 40.1600.  Less ...
	2. In-State Unlined Landfill Facility: Accepts excavated material that meets MassDEP criteria for reuse at in-state unlined landfills, to be used as daily cover, intermediate cover, and pre-cap contouring material.  The material must not exceed the co...
	3. In-State Lined Landfill Facility:  Accepts excavated material that meets MassDEP criteria for reuse at in-state lined landfills, to be used as daily cover, intermediate cover, and pre-cap contouring material.  The material must not exceed the conta...
	4. In-State Asphalt Batch Recycling Facility:  Accepts excavated materials that meet the criteria set forth in MassDEP policy WSC-94-400 and the receiving facility’s operating permit(s) for recycling at a licensed in-state facility.
	5. Regional Thermal Treatment Facility:  Accepts soil and fill that contains contaminants that exceed in-state lined and unlined landfill reuse criteria as well as in-state recycling acceptance criteria but meets the criteria for regional thermal trea...
	6. NON-RCRA Out-of-State Lined Landfill:  Accepts excavated material that contains concentrations of OHM that require removal to a regional disposal facility (ies), are not classified as a RCRA Hazardous Waste and meets the destination state’s solid a...
	7. Treatment of soil Prior to Disposal/Re-use:  Materials determined through testing to be characteristically hazardous waste due to TCLP testing shall be treated on-site to render the material characteristically non-hazardous.
	8. Other Legal Disposal and/or Recycling Facilities not mentioned above:  Accepts excavated materials in accordance with the valid state or federal operating permit(s).

	B. With the exception of <RCS-1 and RCRA Landfill Material soil shall be transported using a Bill of Lading (BOL). RCRA Landfill Material shall be transported under a Uniform Hazardous Waste Manifest (Manifest). <RCS-1 soils shall be transported using...
	C. Material shipped to any recycling/disposal facility must meet the selected facility’s chemical and physical acceptance criteria.  Selected facilities must be established, fully operational, appropriately insured, and be operating in compliance with...

	3.11 WASTE PROFILES AND SHIPPING DOCUMENTS
	A. The Contractor shall provide certified tare and gross weight slips for each load received at the accepted facility and these shall be attached to each returned shipping document.
	B. The Contractor shall prepare and submit to the Engineer for review all waste profile applications and questionnaires, and coordinate with disposal facilities and all Federal and State Environmental Agencies.
	C. The Contractor shall prepare all Hazardous Waste Manifests, Bills of Lading, and material shipping records with all applicable analytical backup, notification, and control forms.  Final copies of Bills of Lading shall be signed by the Authority as ...
	D. The Contractor shall furnish all generator copies of the Hazardous Waste Manifest to the Authority for submittal to the appropriate regulatory agencies and to retain for the Authority’s records.

	3.12 TRANSPORT OF EXCAVATED MATERIAL
	A. The Contractor shall not be permitted to transport materials off-site until all storage, disposal, or recycling facility documentation has been received, reviewed, and approved by the Engineer.
	B. The Contractor shall transport materials from the site to the storage, disposal, reuse of recycling facility in accordance with all United State Department of Transportation (DOT), USEPA, MassDEP, and applicable state and local regulations.
	C. The Hauler(s) shall be licensed in all states affected by transport.
	D. The Contractor shall be responsible for ensuring that free liquid is properly transported.  “Wet soils” shall not be loaded for transport.  The Contractor shall dewater “wet soils”, and properly dispose of free liquid in accordance with local, stat...
	E. All excavated material transported upon public roadways shall be covered to minimize fugitive dust, and where necessary truck tire and undercarriage decontamination shall be employed to minimize tracking of soils onto public roadways.

	3.13 DISPOSAL
	A. Dispose of excavated materials at an approved facility in accordance with all federal, state and local regulations.
	B. The Contractor shall perform analyses on the material as necessary to fulfill any disposal testing requirements of the approved Facility.
	1. The Contractor shall bear all costs incurred in sampling and analyses for those tests required by the facility.
	2. The Contractor shall submit a copy of all sampling analyses to the Engineer within two days of receipt of the laboratory report.

	C. The Contractor shall provide to the Engineer copies of all weight slips; both tare and gross, for every load weighed and disposed of at the approved facility.  The slips shall be tracked by the original shipping document number that was assigned by...


	Analysis
	PART 4 -  MEASUREMENT AND PAYMENT
	4.1 GENERAL
	A. Unless paid for under another bid item, or paid for as incidental, no separate measurement or payment will be made for work under this section. All work under this section including all labor, material, equipment, and all incidentals complete in pl...



	02298 - TEMPORARY PEDESTRIAN FACILITIES
	Part 1 - GENERAL
	1.1 DESCRIPTION OF WORK
	A. This section specifies requirements for furnishing, installing, operating and maintaining temporary pedestrian facilities. Temporary pedestrian facilities shall be provided for all construction work zones.
	B. Except for the materials shown on the Drawings to be left in place, all materials provided by the Contract under this section shall be removed by the Contractor when no longer required

	1.2 SUBMITTALS
	A. Submit plans of temporary pedestrian facilities for each phase of construction at least 30 days prior to implementation of that portion of the Work.
	1. Indicate construction zones, laydown areas, storage areas, and location of construction field offices. Indicate access locations for each zone.
	2. Indicate pedestrian routes and detours through and around each construction zone.
	3. Indicate all existing and temporary crosswalks.
	4. Indicate the extent and type of all proposed temporary pedestrian facilities.
	5. Indicate all directional signage and directional arrows.
	6. Indicate the proposed surface improvements in the areas of temporary pedestrian facilities.


	1.3 QUALITY ASSURANCE
	A. Structural loads shall be calculated according to the Massachusetts Building Code.
	B. Electrical components shall conform to the Massachusetts Electrical Code.
	C. Temporary pedestrian facilities shall conform with:
	1. Americans With Disabilities Act, Accessibility Guidelines for Buildings and Facilities
	2. Rules and Regulations of the Massachusetts Architectural Access Board
	3. Massachusetts Building Code
	4. Manual on Uniform Traffic Control Devices
	5. Occupational Health and Safety, Code 1926
	6. City of Boston Traffic Department Guidelines


	1.4 PROJECT Conditions
	A. Coordination will be required with the work requirements to install permanent paved walks, and curbs.


	Part 2 - PRODUCTS
	2.1 CONCRETE
	A. Precast concrete barriers meeting the Massachusetts Highway Department Standard Specification 629. Precast  barriers are the only acceptable barrier where pedestrians are being protected from vehicular traffic.

	2.2 METALS
	A. A. Chain-link fence meeting the Specification 02444.
	B. B. Hot galvanized pipe, ASTM A53 Type E, Grade B coated with zinc inside and outside. Brackets, plates, anchoring elements, and miscellaneous components shall be hot-dip galvanized.
	C. C. Welding shall conform with AWS D1.1 Structural Welding Code-Steel and AWS D1.3 Structural Welding Code-Sheet Metal.

	2.3 WOOD
	A. Wood and Timber Members:  Suitable for service, sized to limit deflection under full AASHTO H-20 and construction loading of 1/2 inch.
	B. Lumber shall be seasoned and have a maximum moisture of 19%.
	C. Dimensioned lumber shall be straight grained, sound S4S dressed lumber, grade Select Structural. Allowable species are Douglas Fir and Spruce-Pine-Fir.
	D. Plywood shall be ¾ inch, exterior Medium Density Overlay.
	E. Plywood flooring shall be Sturdifloor Exposure-1, exterior adhesive type, ¾ inch thick with non-skid epoxy resin and aggregate coat on exposed surfaces.

	2.4 ELECTRICAL
	A. Fluorescent light fixtures shall be UL listed and suitable for wet and outdoor installations. Light housing shall be 20 gauge steel seamless with white corrosion resistant finish of baked enamel, epoxy or porcelain. Lamp shall be rapid start and en...
	B. Electrical components shall be grounded. Metal frames shall be bonded to the electrical system grounding conductor as well as to a locally driven rod. Final installation of grounding system shall ensure that no point in the metal framing shall have...
	C. Conduit shall be UL listed with corrosion resistant coating for all electrical system wiring, with all fittings meeting the Massachusetts Electrical Code for outdoor installations.


	Part 3 - EXECUTION
	3.1 INSTALLATION
	A. For each work area where temporary pedestrian facilities are used, perform on-site assembly expeditiously to minimize interference with the walking public and vehicular traffic. Complete and place in service all required temporary pedestrian facili...
	B. Prepare substrate surfaces to support barriers and fences with slopes not to exceed 5% in the direction of the traveling path, and does not exceed 2% across the traveling path.
	C. Firmly secure temporary pedestrian facilities to substrates as required to resist all wind, snow, dead and live loads.

	3.2 MAINTENANCE
	A. The Contractor is responsible to repair all temporary pedestrian facilities until it can be removed following construction
	B. The Contractor shall remove snow and ice, cleaning, and make all necessary repairs
	C. The Contractor shall inspect all temporary facilities daily and make all necessary repairs to maintain the structural integrity and allow safe passage by the walking public and vehicular traffic.
	D. Maintain the decking in an acceptable condition at all times.


	Part 4 - MEASUREMENT AND PAYMENT
	4.1 GENERAL
	A. Unless paid for under another bid item, or paid for as incidental, no separate measurement or payment will be made for work under this section. All work under this section including all labor, material, equipment, and all incidentals complete in pl...



	02300 - EARTHWORK
	PART 1 -  GENERAL
	1.1 DESCRIPTION OF WORK
	A. Work Included:  This Section specifies the following items.
	1. Preparing subgrades for buildings, structures and landscaping
	2. Excavating, backfilling and compacting for buildings and structures.
	3. Drainage course for slabs-on-grade.
	4. Subbase course for bituminous and cement concrete pavements.
	5. Subsurface drainage backfill for walls and trenches.
	6. Excavating, backfilling and compacting for utility trenches.

	B. Related Work:  The following items are not included in this Section and will be performed under the designated Sections:
	1. Section 02221 - DEMOLITION; removal of hazardous materials and underground storage tank removal.
	2. Section 03300 - CAST-IN-PLACE CONCRETE; granular course if placed over vapor retarder and beneath the slab-on-grade.
	3. Divisions 2, 15, and 16 Sections for installing underground mechanical and electrical utilities and buried mechanical and electrical structures.


	1.2 UNIT PRICES
	A. Rock Measurement:  Volume of rock actually removed to the limits indicated in the Contract Documents measured in its original position.  Payment includes, but is not limited to replacement with approved materials and disposal of excess rock.

	1.3 DEFINITIONS
	A. Backfill:  Soil and/or fill material and/or controlled low-strength material used to fill an excavation.
	1. Initial Backfill:  Backfill placed beside the pipe from the springline to the crown of the pipe or utility and 12-in over pipe or utility in a trench unless otherwise noted, including haunches to support sides of pipe.
	2. Final Backfill:  Backfill placed over initial backfill to approximate the gravel sub-base layer (12-in plus the thickness of the bituminous or cement concrete final surface) to fill a trench.

	B. Bedding Course:  Granular material placed under structures or utilities to a depth of 12-in unless otherwise noted and to the springline of the pipe or utility or to the base of the structure.
	C. Borrow:  Geotechnically and analytically satisfactory soil imported from off-site for use as fill or backfill.
	D. Drainage Course:  Course supporting the slab-on-grade that also minimizes upward capillary flow of pore water.
	E. Excavation:  Removal of material encountered above subgrade elevations and to lines and dimensions indicated.
	1. Authorized Additional Excavation:  Excavation below subgrade elevations or beyond indicated lines and dimensions as directed by Engineer.  Authorized additional excavation and replacement material will be paid for according to Contract provisions f...
	2. Bulk Excavation:  Excavation more than 10 feet in width and more than 30 feet in length.
	3. Unauthorized Excavation:  Excavation below subgrade elevations or beyond indicated lines and dimensions without direction by Engineer.  Unauthorized excavation, as well as remedial work directed by Engineer, shall be without additional compensation.

	F. Fill:  Soil materials used to raise existing grades.  Fill (Urban Fill):  In-situ material known as Fill, also known as urban fill or miscellaneous fill, is defined as a mixture of soil and other materials which have been located in the area throug...
	G. Soil (Natural Soils):  Soil, otherwise known as natural soil, is defined for the purposes of the Contract as unconsolidated sand, gravel, silt and clay, and the organic material which has become part of the unconsolidated soil matrix.
	H. Rock:  Rock material in beds, ledges, unstratified masses, conglomerate deposits, and boulders of rock material that exceed 1 cu. yd. for bulk excavation or 3/4 cu. yd. for footing, trench, and pit excavation that cannot be removed by rock excavati...
	I. Structures:  Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, mechanical and electrical appurtenances, manholes, catch basins or other man-made stationary features constructed above or below the ground surface.
	J. Subbase Course:  Course placed between the final backfill and the bituminous or cement concrete pavement.
	K. Subgrade:  Surface or elevation remaining after completing excavation, or top surface of a fill or backfill immediately below subbase, drainage fill, or topsoil materials.
	L. Utilities:  On-site underground pipes, conduits, ducts, and cables, as well as underground services within buildings.

	1.4 Quality Assurance
	A. The Authority reserves the right to perform inspections and testing at any time during the execution of work.
	B. When rework or replacement of soils are required to achieve compaction, the Authority will conduct confirmatory testing.

	1.5 Quality Control
	A. The Contractor shall assume full responsibility for control inspection and testing and give sufficient notice to the Engineer to permit the witnessing of the inspections or tests.
	B. The contractor shall engagae a qualified, independent testing agency to perform quality control testing and inspections.

	1.6 SUBMITTALS
	A. Product Data:  For the following:
	1. Geotextile.
	2. Controlled low-strength material, including design mixture.

	B. Material Test Reports:  From a qualified testing agency indicating and interpreting test results for compliance of the following with requirements indicated:
	1. Classification according to ASTM D 2487 of each on-site and borrow soil and/or fill material proposed for fill and backfill.
	2. Laboratory compaction curve according to ASTM D 1557 for each onsite and borrow soil and/or fill material proposed for fill and backfill.
	3. During Construction, submit written confirmation of fill lift thickness, in-place soil moisture content, and percentage of compaction to the Engineer before placing the next lift or constructing foundations.

	C. Qualifications for Approving Source:  Prior to earthwork operations, submit the qualifications of the persons or Agency approving the source of supply of materials and control testing and inspection.
	D. Hold Point-Earthwork Operations:  Submit, prior to the excavation of earthwork activities, a plan describing the earthwork operations including the frequency and locations of tests and inspections.  No work shall be performed until this plan has be...
	E. Hold Point-Supply and Control Inspection Results:  Submit the results of all sources of supply and control inspections and tests.  Submittals reviewed beyond the second rejection (or required submittal) shall be provided at no cost to the Authority...
	F. Hold Point-Material Handling:  At least two weeks prior to the start of any excavation activity submit, in writing, the following for review and shall not start excavation activity until the entire submittal is acceptable to the Engineer.
	1. Description of the method of dewatering excavated material and control of effluent water quality.
	2. Identification of a licensed hauler and disposal facility for possible vacuum collection, trucking and disposal of contaminated aqueous liquids.
	3. Locations and methods of excavating, handling, and stockpiling (if applicable) excavated material, including drainage, as specified in this Section.  Describe methods to keep materials from various sources separated during stockpiling operations (i...

	G. Preexcavation Photographs and Videotape:  Show existing conditions of adjoining construction and site improvements, including finish surfaces, that might be misconstrued as damage caused by earthwork operations.  Submit before earthwork begins.  Ma...
	H. Backfill Materials:  Submit a 20 lb. sample, grain size analysis and moisture density curve performed in accordance with ASTM D422 and compaction test results (ASTM D1557 Procedure C) for each proposed source of backfill, imported material and on-s...
	I. In addition, a certification statement and analytical results shall accompany each physical sample of earth materials to be imported onto the site, including but not limited to crushed stone, loam, bedding sand, gravel sub-base, common fill and str...
	J. All sampling of soils for chemical testing shall be performed by a person experienced in sample collection and shall be either:  1) a Licensed Site Professional registered in the Commonwealth of Massachusetts; 2) a Professional Engineer registered ...
	K. Submit additional samples and geotechnical and analytical test data and certifications for every 1000 cubic yards (every 200 cubic yards for moisture density curves) of material imported or reused on-site or anytime consistency of material changes ...

	1.7 PROJECT CONDITIONS
	A. Existing Utilities:  Do not interrupt utilities serving facilities occupied by the Authority or others unless permitted in writing by Engineer and then only after arranging to provide temporary utility services according to requirements indicated.
	1. Notify the Engineer not less than two days in advance of proposed utility interruptions.
	2. Do not proceed with utility interruptions without the Engineer's written permission.
	3. Contact utility-locator service for area where Project is located before excavating.

	B. Demolish and completely remove from site existing underground utilities indicated to be removed.  Coordinate with utility companies to shut off services if lines are active.
	1.6 QUALITY ASSURANCE
	A. The Engineer will establish which tests are necessary to determine compliance with these Specifications.


	PART 2 -  PRODUCTS
	2.1 SOIL MATERIALS
	A. Soil, Fill and Borrow Materials:
	1. Ordinary Borrow:  M1.01. with the following gradation requirement.
	2. Gravel Borrow:  M1.03.0 with the following gradation requirement.
	3. Processed Gravel for Subbase:  MHD M1.03.1.
	4. Sand Borrow:  Sand borrow shall be used as pipe bedding for all pipe with the exception of Reinforced Concrete Pipe, placed between 6 inches below pipe invert to 6 inches above pipe crown
	5. Sand Borrow for Subdrains:  MHD M1.04.1.
	6. Controlled Density Fill (CDF): Controlled density fill shall consist of a cementitious hard excavatable mixture of aggregate, Portland Cement, air entraining admixtures and water.  The material shall be of the type specified in Massachusetts Highwa...

	B. Aggregates and Related Materials:
	1. Crushed Stone:  gradation as follows:  Dense graded crushed stone for sub-base, Crushed stone shall be used as Reinforced Concrete Pipe bedding between 6 inches below pipe invert to 6 inches above pipe crown and initial 12 inches of backfill under ...

	C. Satisfactory Soils:  ASTM D 2487 Soil Classification Groups GW, GP, GM, SW, SP, and SM or a combination of these groups; free of rock or gravel larger than 3 inches in any dimension, debris, waste, frozen materials, vegetation, and other deleteriou...
	D. Unsatisfactory Soils:  Soil Classification Groups GC, SC, CL, ML, OL, CH, MH, OH, and PT according to ASTM D 2487, or a combination of these groups.
	1. Unsatisfactory soils also include satisfactory soils not maintained within 2 percent of optimum moisture content at time of compaction.

	E. Subbase Material:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 1-1/2-inch sieve and not more than 12 percent passing a No. 200 si...
	F. Engineered Fill:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 1-1/2-inch sieve and not more than 12 percent passing a No. 200 sieve.
	G. Bedding Course:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D 2940; except with 100 percent passing a 1-inch sieve and not more than 8 percent passing a No. 200 sieve.
	H. Drainage Course:  Narrowly graded mixture of washed crushed stone, or crushed or uncrushed gravel; ASTM D 448; coarse-aggregate grading Size 57; with 100 percent passing a 1-1/2-inch sieve and 0 to 5 percent passing a No. 8 sieve.
	I. Filter Material:  Narrowly graded mixture of natural or crushed gravel, or crushed stone and natural sand; ASTM D 448; coarse-aggregate grading Size 67; with 100 percent passing a 1-inch sieve and 0 to 5 percent passing a No. 4 sieve.
	J. Sand:  ASTM C 33; fine aggregate, natural, or manufactured sand.
	K. Impervious Fill:  Clayey gravel and sand mixture capable of compacting to a dense state.

	2.2 GEOTEXTILES
	A. Geotextiles:  {Designer to add site specific requirements} e.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by settlement, lateral movement, undermining, washout, and other hazards created by earthwork operations.
	B. Preparation of subgrade for earthwork operations including removal of vegetation, topsoil, debris, obstructions, and deleterious materials from ground surface is specified in Section 02100 - SITE PREPARATION.
	C. Protect and maintain erosion and sedimentation controls, which are specified in Section 02100 - SITE PREPARATION, during earthwork operations.
	D. Provide protective insulating materials to protect subgrades and foundation soils against freezing temperatures or frost.

	3.2 DEWATERING
	A. Comply with requirements of Section 02240 - DEWATERING.

	3.3 EXPLOSIVES
	A. Explosives:  Do not use explosives.  Use of explosives is subject to consideration by the Authority only on a case-by-case basis.

	3.4 EXCAVATION, GENERAL
	A. Unclassified Excavation:  Excavate to subgrade elevations regardless of the character of surface and subsurface conditions encountered.  Unclassified excavated materials may include bituminous and cement concrete sidewalks and roadways, bricks and ...
	1. If excavated materials intended for fill and backfill include unsatisfactory soil materials and rock, replace with satisfactory soil materials.
	2. Remove rock to lines and grades indicated to permit installation of permanent construction without exceeding the following dimensions:
	a. 24 inches outside of concrete forms other than at footings.
	b. 12 inches outside of concrete forms at footings.
	c. 6 inches outside of minimum required dimensions of concrete cast against grade.
	d. Outside dimensions of concrete walls indicated to be cast against rock without forms or exterior waterproofing treatments.
	e. 12 inches beneath bottom of concrete slabs on grade.
	f. 12 inches beneath pipe in trenches, and the greater of 24 inches wider than pipe or 42 inches wide.



	3.5 EXCAVATION FOR STRUCTURES
	A. Excavate to indicated elevations and dimensions within a tolerance of plus or minus 1 inch if applicable, extend excavations a sufficient distance from structures for placing and removing concrete formwork, for installing services and other constru...
	1. Excavations for Footings and Foundations:  Do not disturb bottom of excavation.  Excavate by hand to final grade just before placing concrete reinforcement.  Trim bottoms to required lines and grades to leave solid base to receive other work.  If m...
	2. Pile Foundations:  Stop excavations 6 to 12 inches above bottom of pile cap before piles are placed.  After piles have been driven, remove loose and displaced material.  Excavate to final grade, leaving solid base to receive concrete pile caps.
	3. Excavation for Underground Tanks, Basins, and Mechanical or Electrical Utility Structures:  Excavate to elevations and dimensions indicated within a tolerance of plus or minus 1 inch.  Do not disturb bottom of excavations intended as bearing surfac...


	3.6 EXCAVATION FOR WALKS AND PAVEMENTS
	A. Excavate surfaces under walks and pavements to indicated lines, cross sections, elevations, and subgrades.

	3.7 EXCAVATION FOR UTILITY TRENCHES
	A. Excavate trenches to indicated gradients, lines, depths, and elevations.
	1. Beyond building perimeter, excavate trenches to allow installation of top of pipe below frost line unless otherwise noted.

	B. Excavate trenches to uniform widths to provide the following clearance on each side of pipe or conduit.  Excavate trench walls vertically from trench bottom to 12 inches higher than top of pipe or conduit, unless otherwise indicated.
	1. Clearance:  12 inches each side of pipe or conduit.

	C. Trench Bottoms:  Excavate and shape trench bottoms to provide uniform bearing and support of pipes and conduit.  Shape subgrade to provide continuous support for bells, joints, and barrels of pipes and for joints, fittings, and bodies of conduits. ...
	1. For pipes and conduit less than 6 inches in nominal diameter and flat-bottomed, multiple-duct conduit units, hand-excavate trench bottoms and support pipe and conduit on an undisturbed subgrade.  If material remaining at bottom of trench is disturb...
	2. For pipes and conduit 6 inches or larger in nominal diameter, shape bottom of trench to support bottom 90 degrees of pipe circumference.  Fill depressions with tamped sand backfill.
	3. Excavate trenches 6 inches deeper than elevation required in rock or other unyielding bearing material to allow for bedding course.


	3.8 SUBGRADE INSPECTION
	A. Notification Point - Notify Engineer when excavations have reached required subgrade.
	B. If Engineer determines that unsatisfactory soil is present, continue excavation and replace with backfill with crushed stone wrapped with non-woven geotextile fabric.
	C. Proof-roll subgrade below the building slabs and pavements with heavy pneumatic-tired equipment to identify soft pockets and areas of excess yielding.  Do not proof-roll wet or saturated subgrades.
	1. Completely proof-roll subgrade in one direction, repeating proof-rolling in direction perpendicular to first direction.  Limit vehicle speed to 3 mph.
	2. Proof-roll with a loaded 10-wheel, tandem-axle dump truck weighing not less than 15 tons.
	3. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as determined by Engineer, and replace with crushed stone wrapped with non-woven geotextile fabric.

	D. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or construction activities, as directed by Engineer, without additional compensation.

	3.9 UNAUTHORIZED EXCAVATION
	A. Fill unauthorized excavation under foundations or wall footings by extending bottom elevation of concrete foundation or footing to excavation bottom, without altering top elevation.  Lean concrete fill, with 28-day compressive strength of 2500 psi ...
	1. Fill unauthorized excavations under other construction or utility pipe with crushed stone wrapped with non-woven geotextile fabric as directed by Engineer.


	3.10 STORAGE OF SOIL MATERIALS
	A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing.  Place, grade, and shape stockpiles to drain surface water.  Cover to prevent windblown dust.
	1. Stockpile soil materials away from edge of excavations.  Do not store within drip line of remaining trees.


	3.11 BACKFILL
	A. Place and compact backfill in excavations promptly, but not before completing the following:
	1. Construction below finish grade including, where applicable, subdrainage, dampproofing, waterproofing, and perimeter insulation.
	2. Surveying locations of underground utilities for Record Documents.
	3. Testing and inspecting underground utilities.
	4. Removing concrete formwork.
	5. Removing trash and debris.
	6. Removing temporary shoring and bracing, and sheeting.
	7. Installing permanent or temporary horizontal bracing on horizontally supported walls.

	B. Place backfill on subgrades free of mud, frost, snow, or ice.

	3.12 UTILITY TRENCH BACKFILL
	A. Place backfill on subgrades free of water, mud, frost, snow, or ice.
	B. Place and compact bedding course on trench bottoms and where indicated.  Shape bedding course to provide continuous support for bells, joints, and barrels of pipes and for joints, fittings, and bodies of conduits.  Sand borrow bedding shall be plac...
	C. Backfill trenches excavated under footings and within 18 inches of bottom of footings with satisfactory soil; fill with concrete to elevation of bottom of footings.  Concrete is specified in Section 03300 - CAST-IN-PLACE CONCRETE.
	D. Provide 4-inch thick, concrete-base slab support for piping or conduit less than 30 inches below surface of roadways.  After installing and testing, completely encase piping or conduit in a minimum of 4 inches of concrete before backfilling or plac...
	E. Place and compact initial backfill of material free of particles larger than 1 inch in any dimension, to a height of 12 inches over the utility pipe or conduit.
	1. Carefully compact initial backfill under pipe haunches and compact evenly up on both sides and along the full length of utility piping or conduit to avoid damage or displacement of piping or conduit.  Coordinate backfilling with utilities testing.

	F. Backfill voids with satisfactory soil while installing and removing shoring and bracing.
	G. Place and compact final backfill of satisfactory soil to final subgrade elevation in uncompacted layers not to exceed 9 inches.
	H. The Contractor shall not place backfill against or on structures until they have attained sufficient strength to support the loads (including construction loads) to which they will be subjected, without distortion, cracking or other damage.  As soo...
	I. Install warning tape directly above utilities, no less than 12 inches above the crown of the pipe or utility and no more than 16 inches above the crown of the pipe or utility.

	3.13 EMBANKMENT FILL
	A. Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so fill material will bond with existing material.
	B. Place and compact fill material in layers to required elevations as follows:
	1. Under grass and planted areas, use satisfactory soil material.
	2. Under walks and pavements, use satisfactory soil material.
	3. Under steps and ramps, use engineered fill.
	4. Under building slabs, use engineered fill.
	5. Under footings and foundations, use engineered fill.

	C. Place soil fill on subgrades free of mud, frost, snow, or ice.

	3.14 SOIL MOISTURE CONTROL
	A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before compaction to within 2 percent of optimum moisture content.
	1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or contain frost or ice.
	2. Remove and replace, or scarify and air dry otherwise satisfactory soil material that exceeds optimum moisture content by 2 percent and is too wet to compact to specified dry unit weight.


	3.15 COMPACTION OF SOIL BACKFILLS AND FILLS
	A. Place backfill and fill soil materials in layers not more than 12 inches in loose depth for material compacted by heavy compaction equipment, and not more than 6 inches in loose depth for material compacted by hand-operated tampers.
	B. Place backfill and fill soil materials evenly on all sides of structures to required elevations, and uniformly along the full length of each structure.
	C. Compact soil materials to not less than the following percentages of maximum dry unit weight according to ASTM D 1557:
	1. Under structures, building slabs, steps, and pavements, scarify and recompact top 12 inches of existing subgrade and each layer of backfill or fill soil material at 95 percent minimum; and areas within 10 feet of structures, building slabs, steps, ...
	2. Under walkways, scarify and recompact top 6 inches below subgrade and compact each layer of backfill or fill soil material at 95 percent minimum.
	3. Under lawns, scarify and recompact top 6 inches below subgrade and compact each layer of backfill or fill soil material at 90 percent minimum.
	4. Under unpaved areas, scarify and recompact top 6 inches below subgrade and compact each layer of backfill or fill soil material at 92 percent minimum.
	5. For utility trenches, compact each layer of initial and final backfill soil material at 95 percent minimum.
	6. For embankments, compact each layer at minimum 92 percent minimum.


	3.16 GRADING
	A. General:  Uniformly grade areas to a smooth surface, free of irregular surface changes.  Comply with compaction requirements and grade to cross sections, lines, and elevations indicated.
	1. Provide a smooth transition between adjacent existing grades and new grades.
	2. Cut out soft spots, fill low spots, and trim high spots to comply with required surface tolerances.

	B. Site Grading:  Slope grades to direct water away from buildings and to prevent ponding.  Finish subgrades to required elevations within the following tolerances:
	1. Lawn or Unpaved Areas:  Plus or minus 1 inch.
	2. Walks:  Plus or minus 1 inch.
	3. Pavements:  Plus or minus 1/2 inch.

	C. Grading inside Building Lines:  Finish subgrade to a tolerance of 1/2 inch when tested with a 10-foot straightedge.

	3.17 SUBSURFACE DRAINAGE
	A. Subdrainage Pipe:  Specified in Section 02400 - DRAINAGE AND SEWER SYSTEMS.
	B. Subsurface Drain:  Place subsurface drainage geotextile around perimeter of subdrainage trench.  Place a 6-inch course of filter material on subsurface drainage geotextile to support subdrainage pipe.  Encase subdrainage pipe in a minimum of 12 inc...
	1. Compact each filter material layer to 90 percent of maximum dry unit weight according to ASTM D 1557.

	C. Drainage Backfill:  Place and compact filter material over subsurface drain, in width indicated, to within 12 inches of final subgrade, in compacted layers 6 inches thick.  Overlay drainage backfill with 1 layer of subsurface drainage geotextile, o...
	1. Compact each filter material layer to 90 percent of maximum dry unit weight according to ASTM D 1557.
	2. Place and compact impervious fill over drainage backfill in 6-inch-thick compacted layers to final subgrade.


	3.18 SUBBASE COURSE
	A. Place subbase course on subgrades free of water, mud, frost, snow, or ice.
	B. On prepared subgrade, place subbase course under pavements and walks as follows:
	1. Shape subbase course to required crown elevations and cross-slope grades.
	2. Place subbase 6 inches or less in compacted thickness in a single layer.
	3. Place subbase that exceeds 6 inches in compacted thickness in layers of equal thickness, with no compacted layer more than 6 inches thick or less than 3 inches thick.
	4. Compact subbase course at optimum moisture content to required grades, lines, cross sections, and thickness to not less than 95 percent of maximum dry unit weight according to ASTM D 1557.

	C. Pavement Shoulders:  Place shoulders along edges of subbase and base course to prevent lateral movement.  Construct shoulders, at least 12 inches wide, of satisfactory soil materials and compact simultaneously with each subbase and base layer to no...

	3.19 DRAINAGE COURSE
	A. Place drainage course on subgrades free of water, mud, frost, snow or ice.
	B. On prepared subgrade, place and compact drainage course under cast-in-place concrete slabs-on-grade as follows:
	1. Install subdrainage geotextile on prepared subgrade according to manufacturer's written instructions, overlapping sides and ends.
	2. Compact each layer of drainage course to required cross sections and thicknesses to not less than 90 percent of maximum dry unit weight according to ASTM D 1557.


	3.20 FIELD QUALITY CONTROL
	A. Testing Agency:  The Contractor shall engage a qualified independent testing agency to perform field quality-control testing.
	B. Allow testing agency to inspect and test subgrades and each fill or backfill layer.  Proceed with subsequent earthwork only after test results for previously completed work comply with requirements.
	C. Footing Subgrade:  At footing subgrades, at least one test of each soil stratum will be performed to verify design bearing capacities.  Subsequent verification and approval of other footing subgrades may be based on a visual comparison of subgrade ...
	D. An Independent Laboratory will test compaction of soils in place according to ASTM D 1556, ASTM D 2167, ASTM D 2922, and ASTM D 2937, as applicable.  Tests will be performed at the following locations and frequencies:
	1. Paved and Building Slab Areas:  At subgrade and at each compacted fill and backfill layer, at least 1 test for every 2000 sq. ft. or less of paved area or building slab, but in no case fewer than 3 tests.
	2. Foundation Wall Backfill:  At each compacted backfill layer, at least 1 test for each 100 feet or less of wall length, but no fewer than 2 tests.
	3. Trench Backfill:  At each compacted initial and final backfill layer, at least 1 test for each 150 feet or less of trench length per lift, but no fewer than 2 tests.

	E. When testing agency reports that subgrades, fills, or backfills have not achieved degree of compaction specified, scarify and moisten or aerate, or remove and replace soil to depth required; recompact and retest until specified compaction is obtain...

	3.21 PROTECTION
	A. Protecting Graded Areas:  Protect newly graded areas from traffic, freezing, and erosion.  Keep free of trash and debris.
	B. Repair and reestablish grades to specified tolerances where completed or partially completed surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent construction operations or weather conditions.
	1. Scarify or remove and replace soil material to depth as directed by Engineer; reshape and recompact.

	C. Where settling occurs before Project correction period elapses, remove finished surfacing, backfill with additional soil material, compact, and reconstruct surfacing.
	1. Restore appearance, quality, and condition of finished surfacing to match adjacent work, and eliminate evidence of restoration to greatest extent possible.


	3.22 DISPOSAL OF SURPLUS AND WASTE MATERIALS
	A. Disposal:  Remove surplus satisfactory soil and waste material, including unsatisfactory soil, trash, and debris, and legally dispose of it off the User Agency's property.


	PART 4 -  MEASUREMENT AND PAYMENT
	4.1 MEASUREMENT
	A. The following classifications of work will be measured by the cubic yard unless otherwise indicated:
	1. Unclassified Excavation
	2. Structure Excavation
	3. Subway Excavation
	4. Roadway Excavation
	5. Rock Excavation, Class A and B
	6. Muck Excavation
	7. Borrow Excavation, including Ordinary Borrow, Gravel Borrow, Crushed Stone, Sand Borrow and Special Borrow.
	8. Embankment
	9. Structure Backfill
	10. Pervious Backfill
	11. Impervious Backfill
	12. Salvaging Topsoil
	13. Trench Excavation.

	B. The following classifications of work will be measured by the square yard:
	1. Fine Grading and Compacting
	2. Presplitting Rock

	C. Grading and Finishing will be measured as a lump sum for the entire Contract.
	D. Compacting original ground will not be measured separately for payment, but all costs in connection therewith will be considered incidental to the embankment to be constructed on the compacted original ground.
	E. Quantities of excavation and backfill will be determined from limits indicated or specified herein, or in the Construction Specifications, plus any additional excavation and backfill authorized or required by the Engineer not due to the Contractor'...
	1. The horizontal limits for computing pay quantities shall be vertical planes one foot outside the neat lines of footings or structures.
	2. The upper limit for payment for excavation shall be the ground surface as it existed prior to the start of construction operations.  Where it is required that the excavation be made in new embankment, the upper limit shall be the planes of the new ...
	3. The upper limit for payment of backfill, when not indicated, shall be the ground line at the time the excavation is made; except, when backfill is ordered to a higher limit by the Engineer, limit for payment shall be the higher limit ordered.
	4. The lower limits for computing pay quantities of excavation and backfill shall be a plane at the bottom of the completed footings, structures or trench, unless excavation of unsuitable material is ordered to lower depth.
	5. Trench Excavation
	a. General
	1) Unless otherwise specified, the cost of the initial five feet of excavation for drain lines, sewer pipes and water lines shall be included in the price of the pipe placed.

	b. Class A trench excavation will be measured as follows:
	1) For masonry culverts, having a clear span of less than eight feet, inlets and walls, and utilities, the measurement shall be a width of one foot outside the base of the masonry sections indicated on the Contract Drawings and to the depth indicated ...
	2) Trench excavation for walls in cuts shall include only that portion below the elevation of the subgrade adjacent to the wall.  For walls where an embankment is indicated, trench excavation shall be only that portion between the existing ground and ...

	c. Class B trench excavation will be measured as follows:
	1) For pipe culverts, drains, and water pipes, the depth of excavation shall be from the bottom of the pipe barrel to the bottom of previous excavation or existing ground, whichever is lower, as determined above the centerline of the pipe, less the in...
	2) The width of excavation shall be three feet greater than the rated inside diameter of the pipe up to a point five feet above the bottom of the pipe barrel, and a width above that point equivalent to the base width plus an allowance for one to one s...
	3) The allowance for one to one slopes will be included regardless of the actual slopes excavated or whether sheeting or shoring is used.
	4) The sides of the trench excavation will be considered vertical when sheeting is used and paid for separately, as specified in the Construction Specifications, and the width shall be three feet greater than the inside diameter of the pipe.



	F. Quantities of pervious and impervious backfill and borrow will be determined from the dimensions indicated or the dimensions authorized or required by the Engineer.
	G. Excavation for the Contractor's convenience, unauthorized excavation outside the limits indicated and backfill of such excavations will not be measured for payment.
	H. Re-excavation and rehandling of stockpiled material will not be separately measured for payment, but will be considered incidental to the earthwork to which it pertains.
	I. Test Pits will be measured by the cubic yards of material excavated.
	J. Unless otherwise indicated, grading, shaping, and compacting of that portion of excavations, backfills, embankments, and original ground, upon which pavement, ballast, subballast, Hot Mix Asphalt underlayment, or structures are to be placed, will b...

	4.2 PAYMENT
	A. The unit price bid per cubic yard for excavation associated with Test Pits and for excavation of rock materials shall include all costs of excavating such material, including handling, on-site reuse, and off-site disposal, and furnishing all labor,...
	B. Where the depth of Class A trench excavation is greater than eight feet, as indicated, excavation below eight feet will be paid for at a price equal to 1-1/2 times the cubic yard price bid for Class A trench excavation, except that no such adjustme...
	C. The unit price bid per cubic yard for Ordinary Borrow, Gravel Borrow, Sand Borrow, Special Borrow, and Pervious Backfill shall include the cost of furnishing, placing and compacting the subgrade and borrow material, including all labor, materials, ...

	4.3 PAYMENT ITEMS
	ITEM NO. DESCRIPTION UNIT
	0222.003 UNCLASSIFIED EXCAVATION CY
	0222.105 REINFORCED CONCRETE EXCAVATION CY
	0221.201 GRADING AND COMPACTION SY
	0222.442 TEST PITS CY
	0222.504 GRAVEL BORROW CY
	1.




	02400 - DRAINAGE AND SEWER SYSTEMS
	PART 1 -  GENERAL
	1.1 DESCRIPTION OF WORK
	A. Work Included:  This Section specifies construction of drainage facilities and sanitary sewer facilities.
	B. Related Work:  The following items are not included in this Section and will be performed under the designated Sections:
	1. Section 02300 - EARTHWORK.
	2. Section 03300 - CAST-IN-PLACE CONCRETE.


	1.2 SUBMITTALS
	A. Shop Drawings.  Include details of sewers and drains, including relationship to other systems; true position and details of interfaces, connections, inlets, cleanouts, manholes, alignment, grade, changes of direction, offsets, bedding, protection, ...

	1.3 PRESSURE AND LEAKAGE TESTING AND TOLERANCES
	A. Gravity Lines:  Maximum allowable leakage for any section or sections, or for the total lengths of pipelines:  200 gallons per inch of diameter per mile per 24 hours.
	B. Polyvinyl Chloride PVC:
	1. Testing of Pipe:  After completing installation and backfill of pipe, the Contractor shall, at his expense, conduct a line acceptance test using low pressure air.  Equipment used shall meet the following minimum requirements:  Pneumatic plugs shall...
	2. All pneumatic plugs shall be seal tested before being used in the actual test installation.  One length of pipe shall be laid on the ground and sealed at both ends with the pneumatic plugs to be checked.  Air shall be introduced into the plugs to 2...
	3. After a manhole to manhole reach of pipe has been backfilled and cleaned, and the pneumatic plugs are checked by the above procedure, the plugs shall be placed in the line at each manhole and inflated to 25 psig (172.4 Kpa).  Low pressure air shall...
	4. After the stabilization period (3.5 psig (24.1317 Kpa) minimum pressure in the pipe), the air hose from the control panel to the air supply shall be disconnected.  The portion of line being tested shall be termed "Acceptable" if the time required i...
	5. In areas where groundwater is known to exist, the Contractor shall install a 1/2 inch (1.27cm) diameter capped pipe nipple, approximately 10 inches long, through the manhole wall adjacent to one of the sewer lines entering the manhole.  This shall ...
	6. If the Contractor is unable to pass a pressure test because lines are “live”, the Contractor shall perform closed circuit television inspections of the lines at no additional cost to the Authority.  The Engineer must be able to witness the tests an...
	7. Test Failure:  If the section of pipe fails to pass the leakage and pressure test, or if there is any visible leakage, the Contractor shall locate, uncover and repair or replace the defective pipe fitting or joint and retest all at his own expense....

	C. RCP:
	1. Leakage Tests:  Leakage tests will be required by the Authority for all pipe and manhole installations.  Tests shall meet all requirements of this paragraph.  Leakage into or from the piping and structures, except storage tanks, will be determined ...
	2. Infiltration Tests:  The tests shall be conducted at such times as the groundwater level is at a height of not less than one foot (304.8 mm) above the top of the pipe for the full length of the section of the pipe being tested.  The groundwater lea...
	3. Exfiltration Tests:  Where exfiltration tests are required, the section of pipe to be tested shall be subjected to an internal pressure.  The lower end of the section of pipe to be tested shall be closed and the entire section of the pipe, includin...
	4. Should the infiltration or exfiltration test on any section of the pipelines, including manholes, show a rate of leakage into or from the pipeline exceeding the maximum allowable rate of infiltration or exfiltration specified herein, locate, repair...
	5. The completed pipe and joints shall be visually inspected by the Engineer.  If the Contractor is unable to pass a pressure test because lines are “live”, the Contractor shall perform closed circuit television inspections of the lines at no addition...

	D. Ductile Iron Force Mains:
	1. Pressure Testing:  All pipe and appurtenances installed shall be hydrostatically tested in accordance with ANSI/AWWA C600, latest version unless stated otherwise herein.  Test pressure, expressed in terms of feet of water, applied at any point in p...
	2. Leakage Testing:  Conduct leakage testing in conjunction with pressure tests.  Ensure that joints in piping are watertight and free from visible leaks during leakage test.
	3. Leakage Test Pressure:  Maintain specified normal operating line pressure for pressure testing of reach during leakage test.  Maintain hydrostatic pressure within plus or minus 5 percent during entire time of leakage measurements.
	4. Leakage Measurement:  Do not attempt measurement of leakage until trapped air has been vented and constant test pressure has been established.  Measure leakage by means of an approved water meter installed in the pressure piping on discharge of the...
	5. Allowable Leakage:  Ensure that pipe reach does not exceed the allowable leakage rate.  Calculate allowable leakage with following formula:
	a. Q = 0.0075 DLN where
	b. Q = allowable leakage in gallons per hour
	c. D = nominal diameter of pipe in inches
	d. L = length of section tested in thousand feet (1000-foot maximum)
	e. N = square root of avg test pressure in psi (12.25)

	6. Calculate allowable leakage separately for each diameter and add resulting allowable leakage rates to obtain total allowable leakage for entire reach.

	E. Drainage and Sanitary Structures and Catch Basins, Leakage Tests:
	1. The manholes shall be made as nearly watertight as practicable.
	2. The Contractor shall perform leakage tests on each manhole installed using an approved low air pressure testing system.  This type of test shall be used only immediately after assembly of the manhole and only prior to backfilling.  The manhole to p...



	PART 2 -  PRODUCTS
	2.1 GENERAL
	A. Products used at interface with utility companies shall conform to the requirements of connected utility companies.

	2.2 PIPE AND FITTINGS
	A. Clay Pipe and Fittings
	1. Pipe:  ASTM C 700, except crushing strength shall be in accordance with National Clay Pipe Institute Specification ER4, salt or ceramic glazed, bell and spigot except where plain ends are indicated.
	2. Joints and Gaskets:  ASTM C 425.

	B. Plain Concrete Pipe
	1. Unperforated:  ASTM C14, class as indicated, bell and spigot.
	2. Perforated:  ASTM C 444, type as indicated, and all applicable requirements of ASTM C 14, class as indicated.

	C. Reinforced Concrete Pipe
	1. Circular Section:  ASTM C 76; ends, class, and wall as indicated.
	2. Elliptical Section:  ASTM C 507; ends and class as indicated.

	D. Joints and Gaskets for Circular Concrete Pipe:  ASTM C 443.
	E. Cast Iron Culvert Pipe:  ASTM A 142.
	F. Corrugated Metal Pipe:  AASHTO M 36, type and couplings as indicated, coated and paved per ASSHTO M 190, Type C coating and Type A coating for coupling bands.
	G. Ductile Iron Pipe for Gravity and Force Mains:
	1. Ductile iron pipe shall be that of a United States manufacturer who can demonstrate at least 5 years of successful experience in manufacturing ductile iron pipe.  The pipe shall be equipped with push on type, restrained joint, or mechanical joints,...
	2. All ductile iron pipe shall conform to ANSI/AWWA C 151/A21.51 and ASTM A 746.
	3. The ductile iron pipe shall be, at a minimum, Class 52 or as determined considering the trench load and internal pressure separately in accordance with ANSI/AWWA C150/A21.50.  Ductile iron pipe shall be H2 Sewer Safe Pipe (Sewper Coat lined).
	4. The ductile iron pipe shall be asphalt coated on the outside and inside with a minimum of 1 mil bituminous paint according to ANSI/AWWA C151/A21.51 Section 51-8.1.  Prior to the lining, the inside and outside of the spigot end shall be coated with ...
	5. The ductile iron pipe lining shall be as manufactured by Lafarge Calcium Aluminates or approved equal.  The coating shall be a calcium aluminate mortar consisting of calcium aluminate cement and fused calcium aluminate aggregates.  A seal coat shal...
	6. Gasket Materials:  Push-on and mechanical joint gaskets shall be Nitrile (NBR) (Acrylonitrile Butadiene) or equal gasket acceptable for use in an environment which will handle fats, oils and greases unless otherwise noted or approved.
	7. Fittings:  Fittings shall be compact ductile iron Class 350 Mechanical Joint, conforming to ANSI Specification A21.53 (AWWA C 153), latest edition, for pipe sizes 16 inches and smaller, and Class 350 standard Mechanical Joint fittings conforming to...
	a. Caps and plugs installed in all new work as indicated on the drawings shall be provided with a threaded corporation or bleeder valve so that air and water pressure can be relieved prior to future connection.
	b. Solid sleeves shall be ductile iron with 350 psi rating.  Sleeves shall conform to ANSI/AWWA C 110.


	H. Polyvinyl Chloride Pipe:
	1. All PVC pipe shall be continuously and permanently marked with the manufacturer's name, pipe size, and pressure rating or stiffness in psi (kpa).
	2. The Contractor shall also require the manufacturer to mark the date of extrusion on the pipe.  This dating shall be done in conjunction with records to be held by the manufacturer for 2 years, covering quality control tests, raw material batch numb...
	3. Pipe:
	a. All PVC pipe shall be joined by compression joints unless otherwise shown or specified, and shall conform to the following requirements:
	b. Non Perforated Polyvinyl chloride pipe (PVC) shall conform to the requirements of ASTM D 3034, Class SDR 35.  Material for PVC pipe shall conform to the requirements of ASTM D 1784 for Class 12454-B or 12454-C as defined therein.  All diameters sha...
	c. Perforated PVC pipe shall conform to the requirements of ASTM D 3034, Class SDR 35.  Material for perforated PVC pipe shall conform to the requirements of ASTM D 1784 for Class 12454-B or 12454-C as defined therein.  The pipe shall have 3/8 inch pe...
	d. Elastomeric seals for compression type joints for PVC pipe and fittings shall conform to the requirements of ASTM D 3212.
	e. Service pipes for storm services shall be minimum of 8-inches and shall match diameter of existing services for reconnections.  Service pipes for sanitary services shall be minimum of 6-inches and shall match diameter of existing, services for reco...

	4. Fittings:
	a. All fittings shall conform to the requirements of ASTM D 3034 or ASTM F 679.  The ring groove and gasket ring shall be compatible with PVC pipe ends.  The flanged fittings shall be compatible with cast-iron or ductile iron pipe fittings.
	b. The strength class of the fittings shall be not less than the strength class of any adjoining pipe.
	c. PVC pipe fittings shall be full-bodied, either injection molded or factory fabricated.  Saddle-type tee or wye fittings are not acceptable.

	5. Connections:
	a. Sanitary services shall be connected to new, parallel or replacement sanitary sewer lines with full bodied tees or wye fittings.
	b. Storm services shall be connected to new, parallel, or replacement storm sewer lines with full bodied tees or wye fittings for all pipes up to 18-inches in diameter.  Connections to pipes larger than 18-inches in diameter or odd sizes shall be made...
	c. Connections of storm and sanitary service lines to existing storm and sanitary main lines shall be made with full bodied tees or wye fittings wherever possible for existing lines less than 18-inches in diameter and with tapping saddles as approved ...

	6. Gaskets: Flexible elastomeric rings conforming with ASTM F 477.

	I. Solid Wall High Density Polyethylene Pipe (HDPE):
	1. The HDPE replacement pipe shall be manufactured from a high density, high molecular weight polyethylene resin, which conforms to ASTM D-1248 and meets the requirements for Type III, Class B, Grade P34, Category 5, and has a PPI rating of PE 3408, w...
	2. The wall thickness of the HDPE pipe shall be as determined by the Contractor for the minimum thickness required to meet the structural requirements listed under Design Criteria below, and shall meet the following:
	3. Minimum Wall Thickness:  0-12 feet depth, minimum wall thickness SDR 26; over 12 feet depth, SDR 21 minimum wall thickness.
	4. All pipe shall be made of virgin material.  No re-work, except that obtained from the manufacturer’s own production of the same formulation shall be used.
	5. The pipe shall be homogenous throughout and shall be free of visible cracks, holes, foreign material, blisters, or other deleterious faults.
	6. The interior surface of the HDPE pipe shall not be dark or non-reflective in nature that could inhibit proper television inspection.
	7. The finished HDPE pipe shall be continuous over the entire length of an insertion run between the insertion pit and reception pit.  The HDPE pipe shall be impervious and free of any leakage from the rehabilitated host pipe to surrounding ground, or...
	8. The manufacturer of the pipe shall supply the AUTHORITY with certificates of compliance indicating conformance for all material and testing requirements furnished under these Specifications.
	9. Each standard pipe unit shall be clearly and permanently marked with the date of manufacture, class, production code, and manufacturer’s trademark.
	10. The Contractor and manufacturer shall exercise extreme care during transportation, handling, storing, and installation of the HDPE pipe to ensure that the pipe is not gouged or otherwise damaged in any way.  The Contractor shall store the pipe wit...

	J. Centrifugally Cast Fiberglass Reinforced Pipe (FRP):
	1. General:  Workmanship and methods shall be in accordance with the best practices of modern shops for this type of work and shall be the product of a manufacturing firm having at least five years experience in the manufacture of this type of pipe.  ...
	2. Resin Systems:  The manufacturer shall use only polyester resin systems with a proven history of performance in this particular application.  The historical data shall have been acquired from a composite material of similar construction and composi...
	3. Glass Reinforcements:  The reinforcing glass fibers used to manufacture the components shall be of highest quality commercial grade E-glass filaments with binder and sizing compatible with impregnating resins.
	4. Silica Sand:  Sand shall be minimum 98% silica with a maximum moisture content of 0.2%.
	5. Additives:  Resin additives, such as curing agents, pigments, dyes, fillers, thixotropic agents, etc., when used, shall not detrimentally effect the performance of the product.
	6. Elastomeric Gaskets:  Gaskets shall be supplied by qualified gasket manufacturers and be suitable for the service intended.
	7. Pipes, Joints, and Fittings:
	a. Pipe shall be manufactured by the centrifugal casting process to result in a dense, nonporous, corrosion-resistant, consistent composite structure.
	b. Actual outside diameter (18” to 48”) of the pipes shall be in accordance with ASTM D 3262.  For other diameters, OD’s shall be per manufacturer’s literature.
	c. Minimum wall thickness shall be the stated design thickness.
	d. Pipe ends shall be square to the pipe axis with a maximum tolerance of 1/8”.

	8. Unless otherwise specified, the pipe shall be field connected with fiberglass sleeve couplings or bell-spigot joints, “flush” or “non-flush”, that utilize elastomeric sealing gaskets as the sole means to maintain joint watertightness.  The joints m...
	9. Flanges, elbows, reducers, tees, wyes, laterals, and other fittings shall be capable of withstanding all operating conditions when installed.  They may be contact molded or manufactured from mitered sections of pipe joined by glass-fiber-reinforced...


	2.3 STRUCTURAL STEEL FOR SITE ERECTION
	A. Corrugated:  AASHTO M 167.
	B. Flat:  AASHTO M 218.

	2.4 UNDERDRAIN FILTER
	A. Pervious Backfill:  Section 02300 - EARTHWORK.

	2.5 DRAINAGE AND SANITARY STRUCTURES
	A. Precast Manhole and Catch Basin Sections:  ASTM C 478.
	B. Precast Sections (for non-load bearing drainage structures other than manholes):  ASTM C 139.

	2.6 BRICK
	A. ASTM C32, Grade SS, 2-1/4 inches by 3-3/4 inches by 8 inches.

	2.7 CONCRETE
	A. Concrete, General:  Section 03300 - CAST-IN-PLACE CONCRETE.
	B. Cradles and Cradle-Arches:  Class 4,000-3/4.
	C. Manholes and Other Load-Bearing Drainage Structures:  Class 4000-3/4.

	2.8 CEMENT MORTAR
	A. One part Portland cement, two parts sand by volume with sufficient water to form a workable mixture, mortar minimum strength of 3,000 psi.

	2.9 FRAMES AND COVERS
	A. Frames and covers shall be heavy-duty Type A Massachusetts Standard and conform to the "Standard Specifications for Highways and Bridges", of the Commonwealth of Massachusetts.  All frames shall have a minimum clear opening of 30 inches unless othe...
	B. Iron castings shall be true to pattern in form and dimensions, free from pouring faults, sponginess, cracks, blow-holes and other defects affecting the strength and value for the service intended.  The finished coating shall be tough and tenacious ...
	C. Frames and Covers shall be Cast Iron, minimum Class 25 conforming to ASTM A 48, and as follows:  Castings to be free from scale, lumps, blisters and sandholes.  Machine contact surfaces to prevent rocking.  Thoroughly clean and hammer inspect.
	D. Frames and covers to be as manufactured by E. L. LeBaron Foundry Co., Neenah Foundry Co., Campbell Foundry Company or equal.  Frames and covers shall be capable of withstanding AASHTO H-20 loading unless otherwise indicated or specified.
	E. The Contractor shall furnish all manhole frames and covers conforming to the details shown on the drawings, or as herein specified.  Frames and covers shall be of cast iron with diamond cover surface design.  Manhole covers shall be machined to fit...
	F. Covers for all structures shall have the word “DRAIN”, “SEWER”or other appropriate designation cast upon them.

	2.10 FRAMES
	A. Single Catch Basin Frames shall be as manufactured by E. L. LeBaron Foundry Co., model LK120D for three flange, Neenah Foundry Co., Campbell Foundry Co., or equal.
	B. Double Catch Basin Frames shall be as manufactured by E. L. LeBaron Foundry Co., model LV2448-2 with longside flange removed, Neenah Foundry Co., Campbell Foundry Co., or equal.

	2.11 GRATES
	A. Single and Double Catch Basin Grates shall be cascade type, as manufactured by E. L. LeBaron Foundry Co., model L24SG18, by Neenah Foundry Co., by Campbell Foundry Co., or equal unless otherwise shown on the Drawings.

	2.12 HOODS
	A. Catch Basin Hoods shall be as manufactured by E. L. LeBaron Foundry Co., model L-202, Neenah Foundry Co., Campbell Foundry Co., or equal.

	2.13 NO DUMP CURB MARKERS
	A. No-dump markers shall be installed on all existing-to-remain or proposed catch basins and inlets within the project area.  Curb markers shall be 4” diameter, 0.090 mil. thick, PVC laminate, with urethane dome, as manufactured by Das Manufacturing I...

	2.14 FLEXIBLE MANHOLE SEALS
	A. Flexible manhole seals shall be "New Lok Joint Flexible Sleeve" by Interpace, "A-Lok Manhole Sleeve" by L & L Concrete Products, "Press Wedge II" by Pre-Seal Basket Corporation, or approved equal.  Field applied seals shall be "K or N Seal" boot or...


	PART 3 -  EXECUTION
	3.1 GENERAL
	A. Excavation.  Excavate trenches as specified in Section 02300 - EARTHWORK.
	B. Bedding.  Classes of bedding are defined in ASTM C12.  Use class of bedding indicated; prepare trench and bedding as specified in ASTM C12.  Place concrete for encasement against undisturbed soil.
	C. Pipe Laying.  Lay all pipe in accordance with the manufacturer's written instructions.  Additional requirements for specific types of pipe are included in subsequent articles herein.
	D. Structures.  Construct manholes, junction chambers, inlets, wingwalls, and other related drainage structures in connection with the installation of pipe.  Install or cut pipe flush with the inside face of structure walls.
	E. Protection
	1. Protect joint materials from the air and sun to prevent drying and other deterioration.
	2. Take precautions to prevent flooding of trench prior to backfilling.
	3. Do not allow free water to come in contact with pipelines until Portland cement joint and sealing materials have set for at least 24 hours.

	F. Backfill.  Backfill trenches as specified in Section 02300 - EARTHWORK.

	3.2 CRADLES
	A. Where gravel, crushed stone, or concrete cradles are indicated, provide bell holes in subgrade to permit uniform cradle depth beneath entire pipe length.

	3.3 JACKING PIPE
	A. At locations indicated jack reinforced concrete pipe, steel casing pipe, fiberglass reinforced pipe or corrugated metal pipe into place between limits indicated.
	B. Strength, reinforcement, and gauge of pipe designated to be jacked will be determined for vertical loads only.  Provide additional reinforcement or higher strength or heavier gauge pipe as necessary to withstand jacking pressure, at no additional e...
	C. Excavate for jacking pipe not more than 0.1 foot wider than outside limits of pipe.  When material tends to cave beyond that limit, use a shield ahead of the first section of pipe.  Backfill caving and excavation beyond that limit with sand or grou...
	D. Sluicing and jetting will not be permitted.

	3.4 INSTALLATION OF CORRUGATED METAL PIPE
	A. Distortion:  When circular pipe 48 inches in diameter and larger is to be placed under fills, distort the pipe for its full length before placing backfill.  When specified, distort smaller circular pipe.
	1. Distort pipe from a true circle to increase the vertical diameter by approximately three percent through the full length.
	2. Pipe may be distorted either in the shop or in the field.  If pipe is to be distorted in the field, use one of the following methods:
	a. By mechanical pressure sufficient to introduce a permanent distortion in pipe; or
	b. By distorting assembled pipe and retaining distortion by means of rods, wires, struts, or other means.


	B. Placement:  Lay distorted circular pipe with major axis vertical.  Maintain rods, wires, struts, or other means used to maintain distortion in place until completion of backfill or embankment, but remove prior to construction of headwalls and other...
	C. Joining:  Join sections of pipe with corrugated metal bands.  Do not damage protective coating when tightening bolts.  After final tightening, apply brush coat of bituminous paint to bands and bolts.

	3.5 INSTALLATION OF REINFORCED CONCRETE PIPE
	A. Placement:  Lay pipe upgrade with bell or groove end uphill.  Place circular pipe having elliptical reinforcement with minor axis of the reinforcement in vertical position.
	B. Backfilling:  Except where an exfiltration/infiltration test is to be performed, backfill of culvert-pipe and siphon-pipe trenches may be completed while joint mortar is still plastic.  Should joint mortar become set before placing backfill, do not...

	3.6 INSTALLATION OF DUCTILE IRON PIPE
	A. Handling Pipe: The Contractor shall take care not to damage pipe by impact, bending, compression, or abrasion during handling, and installation. Joint ends of pipe especially shall be kept clean.  Pipe shall be stored above ground at a height no gr...
	B. Alignment and Placement of Pipe:  Jointing of ductile iron pipe and fittings shall be done in accordance with the printed recommendations of the manufacturer and as specified.  The last 8 inches of the outside of the spigot end of pipe and the insi...
	C. Installation and jointing of push-on ductile iron pipe shall be in accordance with AWWA C 600 Sections 9b and 9c, latest revision, as applicable.  Mechanical joints shall be installed with Mega-Lug, Uni-Flange or MJR restraints.  Restraints shall b...
	D. Piping Support:  Furnish and install supports to hold piping at lines and grades indicated or specified.  Support pipe and appurtenances connected to equipment to prevent any strain imposed on equipment.
	E.  Pipe and Fittings:  Remove and replace defective pieces.  Clear of all debris and dirt before installing and keep clean until accepted.  Lay accurately to lines and grades indicated or required.  Provide accurate alignment, both horizontally and v...
	F. Appurtenances:  Set valves, fittings and appurtenances as indicated.
	G. Push-on Joints:  Insert gasket into groove bell.  Apply thin film of nontoxic gasket lubricant over inner surface of gasket in contact with spigot end.  Insert chamfered end into gasket.  Force pipe past it until it seats against socket bottom.  Wh...
	H. Mechanical Joints:  Wire brush surfaces in contact with gasket and clean gasket.  Lubricate gasket, bell, and spigot with soapy water.  Slip gland and gasket over spigot, and insert spigot into bell until seated.  Seat gasket and press gland firmly...
	I. Testing:  Clean of all dirt, dust, oil, grease and other foreign material, before conducting pressure and leakage tests.

	3.7 INSTALLATION OF PVC PIPE
	A. Each pipe unit shall be inspected before being installed.  No single piece of pipe shall be laid unless it is generally straight.  The centerline of the pipe shall not deviate from a straight line drawn between the centers of the openings at the en...
	B. No pipe or fitting shall be permanently supported on saddles, blocking, or stones.  Crushed stone shall be as specified in Section 02300 - EARTHWORK.
	C. Suitable bell holes shall be provided, so that after placement, only the barrel of the pipe receives bearing pressure from the supporting material.  Special care shall be taken to hold the trench width at the crown of the pipe to the maximum indica...
	D. All pipe and fittings shall be cleared of all debris, dirt, etc., before being installed and shall be kept clean until accepted in the completed work.
	E. Pipe and fittings shall be installed to the lines and grades indicated on the Drawings.  Care shall be taken to ensure true alignments and gradients.
	F. Before any joint is made, the previously installed unit shall be checked to assure that a close joint with the adjoining unit has been maintained and that the inverts are matched and conform to the required grade.  The pipe shall not be driven down...
	G. All joint surfaces shall be cleaned.  Immediately before jointing the pipe, the bell or groove shall be checked to see that the rubber ring is properly seated.  Apply lubricant to the spigot end only, paying particular attention to the bevel, in ac...
	H. Where any two pipe units do not fit each other closely enough to enable them to be properly jointed, they shall be removed and replaced with suitable units and new gaskets.
	I. Details of gasket installation and joint assembly shall follow the directions of the manufacturers of the joint materials and of the pipe, all subject to review by the Engineer.  The resulting joints shall be watertight and flexible.
	J. All premolded gasket joint polyvinyl chloride pipe of a particular manufacturer may be rejected if there are more than five unsatisfactory joint assembly operations or "bell breaks" in 100 consecutive joints, even though the pipe and joint conform ...
	K. Open ends of pipe and branches shall be closed with polyvinyl chloride stoppers secured in place in an acceptable manner.
	L. After each pipe has been properly bedded, enough crushed stone shall be placed between the pipe and the sides of the trench, and thoroughly compacted, to hold the pipe in correct alignment.  Bell holes, provided for jointing, shall be filled with c...
	M. The Contractor shall take all necessary precautions to prevent flotation of the pipe in the trench.  At all times pipe installation is not in progress, the open ends of the pipe shall be closed with temporary watertight plugs, or by other acceptabl...
	N. If water is in the trench when work is to be resumed, the plug shall not be removed until suitable provisions have been made to prevent water, earth, or other substances from entering the pipe.  Pipelines shall not be used as conductors for trench ...
	O. Allowable Pipe Deflection:  Pipe provided under this Specification shall be so installed as to not exceed a maximum deflection of 5.0 percent.  Such deflection shall be computed by multiplying the amount of deflection (nominal diameter less minimum...
	P. Cleaning:  Care shall be taken to prevent earth, water and other materials from entering the pipeline.  As soon as possible after the pipe and manholes are completed, the Contractor shall clean out the pipeline and manholes being careful to prevent...

	3.8 INSTALLATION OF FRP PIPE
	A. General:  Installation of pipe and fittings shall be in accordance with the project plans and specifications and the manufacturer’s requirements.  In addition, installation of piping shall be in accordance with governing authorities having jurisdic...
	B. Handling Pipe:  Textile slings, other suitable materials or a forklift shall be used in the handling of pipes.  Use of chains or cables is not recommended.  Each pipe unit shall be handled into its position in the trench only in such manner and by ...
	C. Laying Pipe:  Except where a concrete cradle or envelope is required, all pipe shall be laid in crushed stone.  In trenches, no blocking or supporting of the piping by concrete, stones, bricks, wooden wedges, or method other than bedding the pipe o...
	D. Jointing Pipe:  After the pipe are aligned in the trench and are ready to be jointed, the following shall be performed:  Ends of pipe and coupling components shall be cleaned.  Joint lubricant shall be applied to pipe ends or bell interior surfaces...
	E. Alignment and Placement:  All pipe shall be laid with extreme care as to grade and alignment.  Each pipe shall be so laid as to form a close joint with the next adjoining pipe and bring the inverts continuously to the required grade.
	F. Cleaning:  Care shall be taken to prevent earth, water and other materials from entering the pipeline.  As soon as possible after the pipe and manholes are completed, the Contractor shall clean out the pipeline and manholes being careful to prevent...

	3.9 CONCRETE ENCASEMENT
	A. If pipe is indicated to be entirely or partly embedded in concrete, support and brace pipe in a manner that will prevent movement or displacement of pipe during testing and during placement and consolidation of concrete.
	B. Place concrete as specified in Section 03300 - CAST-IN-PLACE CONCRETE, being careful to tamp concrete under and around pipe without displacing pipe.
	C. Do not use earth form.

	3.10 BACKFILL
	A. Partial Backfill Before Testing
	1. Deposit and compact backfill in four inch layers around bottom half of pipe and for full width of trench, leaving top half of pipe exposed.
	2. Deposit and compact additional backfill between joints, to a depth of 12 inches above top of pipe, leaving joints exposed.

	B. Final Backfill After Testing
	1. Backfill and compact as specified in Section 02300 - EARTHWORK, flush with finished grade.  If permitted by the Engineer, surface of backfill may be slightly convex.
	2. Restore surface to its original condition or as required.


	3.11 LEAKAGE TOLERANCES
	A. Gravity Lines.  Maximum allowable leakage for any section or sections, or for the total lengths of pipe lines:  200 gallons per inch of diameter per mile per 24 hours.
	B. Force Mains:  Zero leakage in 30 minutes at 150 percent of the maximum pressure that pump or ejector is capable of developing.


	PART 4 -  MEASUREMENT AND PAYMENT
	4.1 GENERAL
	A. Unless paid for under another bid item, or paid for as incidental, no separate measurement or payment will be made for work under this section. All work under this section including all labor, material, equipment, and all incidentals complete in pl...



	02444 - CHAIN-LINK FENCE
	Part 1 - GENERAL
	1.1 DESCRIPTION OF WORK
	A. Work Included:  This Section specifies the furnishing and installation of chain-link fence and gates, of the following types:
	1. Type I:  Galvanized Steel
	2. Type II:   Aluminum-Coated Steel Fabric with Galvanized Steel Posts, Hardware, and Fittings
	3. Type III:  (not used)
	4. Type IV:  Colored PVC-Coated Steel Fabric with Galvanized and Factory-Painted Steel Posts, Hardware, and Fittings

	B. Related Work:  The following items are not included in this Section and will be performed under the designated Sections:
	1. Section 05500 - MISCELLANEOUS METALS
	2. Section 09900 - PAINTING


	1.2 SUBMITTALS
	A. Shop Drawings:
	1. Include cross sectional dimensions of posts, braces, rails, fence fabric, fittings, accessories and gate frames; design of gates; and details of all gate hardware.
	2. Include a layout drawing showing the spacing of posts and location of all gates; abrupt changes in grade; and all corner, gate, anchor, end, and pull posts.

	B. Certificates.  Submit certified test reports giving results of tests specified herein for zinc and vinyl coatings.


	Part 2 - PRODUCTS
	2.1 MATERIALS
	A. General:  Comply with AASHTO M181, with the additions and modifications specified herein.
	1. Aluminum alloy line, end, and corner posts, and top rail, may be substituted for galvanized steel at the Contractor's option.
	2. Aluminum Alloy:  ASTM B221 for shapes, and B429 for pipe, Alloy 6061-T6.  Pipe dimensions specified are the nominal pipe sizes per ASTM B429 Schedule 40.  Coat portions of posts to be embedded in concrete with two coats of an accepted coal-tar mast...
	3. Steel pipe dimensions and weights:  ASTM A120, Schedule 40.  Dimensions specified are the nominal pipe sizes.
	4. Dimensions and weights specified herein are subject to a tolerance of plus or minus five percent.
	5. Zinc Coating:  Minimum 2.0 ounces per square foot except where specified otherwise.
	6. Provide posts with accepted tops of same material as posts, so designed as to fit securely over post and carry top rail or cable; the base of top fitting shall carry an apron around outside of post.

	B. Line Posts
	1. Steel, Five Feet and Shorter:  1-1/2 inch pipe; or 1.625 by 1.875 inch H column weighing 2.70 pounds per foot; or 1.625 by 1.875 inch C column weighing 2.20 pounds per foot.
	2. Aluminum, Five Feet and Shorter:  1.625 by 1.875 inch H column weighing 1.03 pounds per foot.
	3. Steel, Over Five Feet:  2 inch pipe; or 1.95 by 2.25 inch H column weighing 4.10 pounds per foot; for 1.70 by 2.25 inch C column with a weight of 2.66 pounds per foot.
	4. Aluminum, Over Five Feet:  2 by 2.25 inch H column weighing 1.24 pounds per foot.

	C. Gate Posts:  Steel, minimum 3-1/2 inch pipe, except as otherwise specified in the Construction Specifications.
	D. End and Corner Posts
	1. Steel, Five Feet and Shorter:  2 inch pipe, or 3.5 inch square C column weighing 5.163 pounds per foot.
	2. Aluminum, Five Feet and Shorter:  2 inch pipe.
	3. Steel, Over Five Feet:  2.5 inch pipe, or 3.5 inch square C column weighing 5.163 pounds per foot.
	4. Aluminum, Over Five Feet: 2.5 inch pipe.

	E. Top Rail, Cables, and Spring Tension Wire
	1. Top Rail
	a. Steel:  1-1/4 inch pipe, or 1.25 x 1.625 inch C section weighing 1.262 pounds per foot.
	b. Aluminum:  1.25 inch pipe.
	c. Couplings and Expansion Sleeves:  Outside sleeve type, minimum six inches long.

	2. Cable:  ASTM A475, 3/8 inch, seven-strand, common grade, Class A galvanizing.
	3. Cable attachments
	a. Shoulder Eye Bolts:  5/8 inch diameter, of sufficient length to fasten to the post used.
	b. Turnbuckles:  Shackle end type, 1/2 inch diameter, with six-inch standard take-up and 3/8 inch diameter pins.
	c. Thimbles:  lightweight wire rope for use with 3/8 inch diameter cable
	d. Wire Rope Clips:  U-bolt diameter of 7/16 inch for use with 3/8 inch diameter cable.
	e. Anchor Shackles:  3/8 inch diameter, 11/16 minimum distance between eyes, 7/16 inch pin diameter.
	f. Seizing:  0.0181 inch diameter galvanized annealed iron wire.

	4. Spring Tension Wire:  Coil spring steel, 0.1770 inch diameter; base metal having a minimum tensile strength of 80,000 psi, galvanized with 1.6 ounces per square foot; or aluminum coated with 0.4 ounces per square foot.

	F. Braces and Tension Rods
	1. Compression Braces:  Same type and size as top rail.
	2. Tension Rods:  3/8 inch round rods with drop-forged turnbuckles or other approved type of adjustment.

	G. Fence Fabric
	1. Type I, Galvanized Steel:  ASTM A392, Size 9, Class 2 coating.
	2. Type II, Aluminum-Coated Steel:  ASTM A491, Size 9.
	3. Type IV, PVC-Coated Steel:  ASTM A392, Size 9, except with PVC coating in lieu of galvanizing.
	4. Selvages, all Types
	a. Fabric 60 inches high and under:  knuckled at both selvages.
	b. Fabric over 60 inches high:  knuckled at one selvage and twisted and barbed at the other.


	H. Fabric Band and Stretcher Bars
	1. Fabric Band:  Minimum 1/8 by 3/4 inch section.
	2. Stretcher Bars:  Minimum 1/4 by 3/4 inch section.
	3. Aluminum Alloy Items:  ASTM B221, 6061-T6.

	I. Tie Wire and Miscellaneous Items
	1. Tie Wire:  Galvanized or aluminum-coated 0.148 inch steel wire, or aluminum alloy conforming to ASTM B211, 1100-H14.
	2. Hog Rings:  Galvanized or aluminum-coated 0.120 inch steel wire, or aluminum conforming to ASTM B221, 6061-T6.  Aluminum coating:  minimum 0.24 ounces per square foot.
	3. Post Clips:  Galvanized or aluminum-coated 0.192 inch steel wire, or aluminum alloy conforming to ASTM B211, 1100-H14.  Aluminum coating:  minimum 0.30 ounces per square foot.

	J. Barbed Wire and Extension Arms
	1. Barbed Wire:  ASTM A121, 12-1/2 gauge, 4-point round barbs, Class 3 coating.
	2. Extension Arms:  Projecting at an angle of approximately 45 degrees, fitted with clips or other means of attaching three strands of barbed wire, the top outside wire approximately 12 inches from the fence line and the other wires spaced uniformly b...

	K. Gates
	1. General.  Furnish gates complete with necessary hinges, latches, and drop bar locking devices; corners shall be welded or fastened and reinforced with suitable fittings.
	2. Gates Frames, Six Feet and Under:  1-1/4 inch steel pipe or aluminum tubing.
	3. Gate Frames, Over Six Feet; 1-1/2 inch steel pipe or aluminum tubing.
	4. Cross-Trussing:  3/8 inch galvanized iron adjustable rods.

	L. Concrete:  Section 03300 - CAST-IN-PLACE CONCRETE, Class 4000, 3/4.


	Part 3 - EXECUTION
	3.1 INSTALLATION
	A. Place posts at each corner, change of direction, abrupt change in grade, gate, and terminal, in addition to line and pull posts.
	B. Space line posts on not more than 10-foot centers.  In determining the posts spacing, measure parallel to slope of finished grade.  Place all posts in vertical position except in unusual locations where the Engineer may require otherwise.
	C. Where fencing is installed on the top of concrete structures, use galvanized sleeve and grout posts or install with suitable flange casings and galvanized anchor bolts.  Set all other posts permanently in concrete.
	D. Coat aluminum posts with material specified for protection of dissimilar metals as specified in Section 05500 - MISCELLANEOUS METALS, from bottom to two inches above concrete prior to embedment, and tough-up such coated areas in accordance with req...
	E. Excavate post hole footings not smaller than 12 inches in diameter and 36 inches deep.  Crown top of concrete to shed water, and allow to cure not less than 72 hours before proceeding with further work on the posts.  Backfill posts with acceptable ...
	F. Brace end, corner, pull, and gate posts to the nearest line post, with diagonal or horizontal brace rails used as compression members, and with truss rods with turnbuckles used as tension members.  Brace line posts horizontally and truss in both di...
	G. Fasten fabric to outer face of posts, except where a property owner's existing fencing occurs directly against and adjacent to the Authority's fencing, fasten chain-link fabric to the inner face of posts.  Stretch and securely fasten fabric to post...
	H. Install barbed wire on extension arms as indicated.  Pull each wire taut, and make entire assembly secure.  Attach wire to end, corner, pull, and gate posts with stretching bands.
	I. Provide steel angle metal closures where finish ground surface is more than one inch below the bottom tension wire.  Bolt steel angle to fence posts, and install the reinforcing rods and bracing members as approved.  Install rods of accepted length...
	J. Electrical Ground.  Where a power line carrying more than 600 volts passes over fence, install ground rod at the nearest point directly below each point of crossing.  Ground all substation fences and gates and perform other electrical grounding as ...

	3.2 TOUCH-UP AND REPAIR WORK
	A. Remove and replace fencing which is improperly located or is not true to line, grade and plumb within tolerances as indicated.
	B. Repair damaged vinyl-coated components as recommended by the manufacturer.


	Part 4 - MEASUREMENT AND PAYMENT
	4.1 MEASUREMENT
	A. Chain-link fence will be measured by the linear foot of each type and height complete in place, parallel to finished grade from center to center of end posts.
	B. Gates will be measured by the linear foot of each type and size complete in place.
	C. Earthwork, grout and concrete, barbed wire, and metal closures to ground will not be separately measured and paid for, but all costs therefore will be considered incidental to chain-link fence and gates.

	4.2 PAYMENT
	A. Chain-link fence and gates will be paid at the Contract unit price for the quantities determined as specified above.

	4.3 PAYMENT ITEMS
	ITEM NO. DESCRIPTION UNIT
	0271.096 96” CHAIN LINK FENCE LF



	02513T-0311-A_Bituminous Concrete
	PART 1 -  GENERAL
	1.1 DESCRIPTION OF WORK
	A. Work Included:  This Section specifies the construction of bituminous concrete pavement on prepared subgrade or aggregate subbase or base course, on bridges, and on existing pavement, to the lines, grades, compacted thickness, and cross sections in...

	1.2 QUALITY ASSURANCE
	A. The Authority reserves the right to perform inspections and testing at the plant and in the field at any time during the execution of work.

	1.3 Quality Control
	A. The contractor shall engage the services of a qualified independent testing agency approved by the Authority to perform quality-control testing in the field.
	B. Job Mix Formulae
	1. Establish the job mix formula in accordance with the requirements of the MassDOT Standard Specifications for Highways and Bridges, 2022 Edition, Section M3 Standards.
	2. Should a change of sources of materials be made, furnish a new job mix formula for approval before using the new material.
	3. Two or more job mix formulae may be approved for a particular plant; however, only material conforming to one job mix formula will be permitted to be used on any given day.  If the Contractor elects to furnish bituminous concrete from more than one...
	4. When unsatisfactory results or other conditions make it necessary, the Engineer may establish new job mix formulae.

	C. Methods of Sampling and Testing
	1. Performance Graded Asphalt Binder
	a. Viscosity:  ASTM D4402.
	b. Dynamic Shear:  AASHTO TP5.
	c. Flash Point:  AASHTO T48.
	d. Rolling Thin Film Over Test:  AASHTO T240.
	e. Mass Change %:  AASHTO T240.
	f. PAV Aging:  AASHTO PP1.
	g. Specific Gravity:  ASTM D 3142.
	h. Creep Stiffness and M-Value:  AASHTO TP1.

	2. Cutback Asphalt
	a. Viscosity:  ASTM D 2170.
	b. Flash Point:  ASTM D 3143.
	c. Distillation:  ASTM D 402.
	d. Water in Asphalt:  AASHTO T55.
	e. Specific Gravity:  AASHTO T228.

	3. Emulsified Asphalt:  ASTM D 977.
	4. Mineral Aggregates and Filler:
	a. Sieve Analysis, Aggregates:  ASTM C 136.
	b. Sieve Analysis, Mineral Filler:  ASTM D 242.
	c. Unit Weight of Aggregate:  ASTM C 29.
	d. Material Passing No. 200 Sieve:  ASTM C 117.
	e. Abrasion of Coarse Aggregate:  ASTM C 131.
	f. Soundness of Aggregates:  ASTM C 88.
	g. Specific Gravity, Coarse Aggregate:  ASTM C 127.
	h. Specific Gravity, Fine Aggregate:  ASTM C 128.
	i. Specific Gravity, Mineral Filler:  AASHTO T100 to T133

	5. Bituminous Concrete Mixtures:
	a. Density:  AASHTO T166.
	b. Compaction:  ASTM D 2950.


	D. Composition and Compaction Acceptance Tests
	1. Where plant inspection is maintained, bituminous concrete will be acceptable for use if the specified tests from samples obtained at the production plant indicate conformance to the approved job mix formula.
	2. For determination of pavement density, perform in-place density testing by the Nuclear Density Method, ASTM D 2950.  The number of tests shall be determined by the MBTA QA lab.
	3. The Authority may also require bituminous cores to determine in-place density.



	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Performance Graded Asphalt Binder:  AASHTO M320, grade as indicated, except that the requirements listed under Table 02513-A shall apply.
	B. Cutback Asphalts
	1. Medium-Curing:  AASHTO M82, grade as indicated.

	C. Bituminous Emulsions
	1. Asphaltic Emulsions:  AASHTO M140, grade as indicated.  Use grade RS-1 for prime coat or tack coat.
	2. Cationic Emulsified Asphalt:  AASHTO M208, grade as indicated.
	3. Clay-Type Asphalt Emulsion:  A mineral colloid type of asphalt emulsion containing no chemical emulsifiers and meeting the following requirements:
	a. Percent water, per AASHTO T59:  40 to 55
	b. Percent residue by evaporation, per AASHTO T59:  45 to 60
	c. Percent ash in residue, per ASTM D1010: 5 to 15
	d. Curing time, per Massachusetts DPW standard test procedures:  firm set in 48 hours maximum
	e. Resistance to water, per Massachusetts DPW standard test procedures:  no re-emulsification.

	4. Protective Seal Coat Emulsion:  a homogeneous emulsion consisting of coat tar pitch dispersed in water by means of a mineral colloid, containing no asphaltic materials or chemical emulsifiers; capable of overcoming any separation or coagulation of ...
	a. Percent Water, per AASHTO T59:  50 maximum
	b. Percent non-volatile matter, per ASTM D1010:  48 minimum
	c. Percent ash in non-volatile matter, per ASTM D1010:  20 to 45
	d. Percent solubility on non-volatile matter in carbon disulfide:  40 minimum
	e. Resistance to water, per ASTM D466:  no blistering, loss of adhesion, or re-emulsification
	f. Resistance to petroleum solvents, per ASTM D466 with solvents substituted for water:  no penetration nor loss of adhesion.

	5. Hot Applied Crack Sealer: ASTM D6690 Type II

	D. Asphalt Anti-Stripping Additive
	1. General:  An additive to asphalt to assist in the coating of wet aggregate and to increase the resistance of the bituminous coating to stripping in the presence of water; shall be chemically inert to asphalt (heat stable) and when blended with asph...
	2. Composition:  An organic chemical compound free from inorganic mineral salts or inorganic mineral soaps, containing no ingredient harmful to the bituminous material or to the operator, and not appreciably altering the specified characteristics of t...
	3. Heat Stability:  The compound shall retain its effectiveness after heating in asphalt according to the prescribed method for 24 hours at 350 degrees F.
	4. Resistance to Stripping.  Treated Bitumen shall coat wet aggregate and shall retain at least 90 percent of the coating after 24 hours of static immersion.  There shall be no loss of the retained coating after the immersion has been extended to one ...

	E. Coarse Aggregate
	1. General:  Clean, crushed rock consisting of the angular fragments obtained by breaking and crushing shattered natural rock, free from a detrimental quantity of thin or elongated pieces, and free from dirt or other objectionable materials; having a ...
	2. Gradation:  Blended from the stone sizes listed in Table 02513-B.  Each stone size shall meet its respective gradation as tabulated in Table 02513-B.  Sizes other than primary stone sizes may be used providing they are separately introduced on the ...

	F. Fine Aggregate
	1. General:  Natural or stone sand or a blend thereof; or a blend of natural sand and stone screenings, or a blend of stone, sand and stone screenings;
	a. Natural Sand:  Clean, inert, hard durable grains of quartz or other hard durable rock, free of loam, clay, surface coatings or other deleterious substances.
	b. Stone Sand:  Process from the stone screenings, of either a primary or secondary crusher to produce a product that when used alone or blended in any combination with natural sand shall meet the specified gradation requirements.  Wash plant or other...


	G. Mineral Filler:  Portland cement, limestone dust, hydrated lime, stone float, or stone dust, 100 percent passing a No. 50 sieve and not less that 65 percent passing a No. 200 sieve.  Stone dust shall be produced from crushed ledge stone and shall b...
	H. Reclaimed Asphalt Pavement (RAP): Reclaimed Asphalt Pavement (RAP) shall consist of the material obtained from the highways or streets by crushing, milling, or planing existing hot mix asphalt pavements.  This material shall be transported to the h...

	2.2 CLASS I BITUMINOUS CONCRETE MIXES
	A. Provide Class I bituminous concrete mixtures composed of mineral aggregate, mineral filler if required bituminous material, and anti-stripping additive if required, proportioned as specified herein to conform to the composition by weight tabulated ...
	B. Use sufficient mineral filler to correct any deficiencies in grading of fine aggregate.
	C. Anti-stripping additive, if required, shall be incorporated and thoroughly dispersed in the bituminous material in an amount equal to the percent by weight established by the Authority's Materials Testing Laboratory.  This percent will be based on ...
	D. Top Course shall be Superpave Surface Course 12.5 mm with polymer (SSC-12.5-P), as defined by MassDOT Standard Specifications for Highways and Bridges, 2022 Edition.
	E. Binder/Intermediate Course shall be Superpave Intermediate Course 19.0 mm with polymer (SIC-19-P), as defined by MassDOT Standard Specifications for Highways and Bridges, 2022 Edition. Furnish Binder Course, with anti-stripping additive, for use as...
	F. Base Course shall be Superpave Base Course 37.5 mm (SBC-37.5), as defined by MassDOT Standard Specifications for Highways and Bridges, 2022 Edition.
	G. Furnish Patching Mix with one percent hydrated lime.


	PART 3 -  EXECUTION
	3.1 PLANT REQUIREMENTS
	A. General:  The plant used in the production of bituminous concrete shall comply with AASHTO M156, subject to the following additional requirements.
	B. Plant Scales
	1. Scales for measuring materials into the mixtures shall be springless dial type and shall be of standard make and design.  Scale graduations and markings shall be plainly visible and dials shall be so located as to be easily readable from the operat...
	2. Digital scales will be either electric/mechanical (load cell and lever system) or fully electronic (all load cell).  Digital indicators shall be of standard make and design.  Scale graduations and capacity shall be plainly visible on the faceplate ...
	3. Bitumen scales shall be accurate to 0.05 percent, have minimum graduations not greater than 0.025 percent, and shall be readable and sensitive to 0.0125 percent or less.  Scales for any weigh box or hopper shall be accurate to 0.5 percent, have min...

	C. Testing of Scales
	1. All plant scales, including truck scales, shall be tested at the expense of the Contractor by a competent scale technician as follows:
	a. Annually prior to use in Authority work.
	b. At intervals of not more than 90 calendar days.
	c. At any time ordered by the Engineer.

	2. A cradle or platform approved by the Engineer for each scale and at least ten standard fifty-pound test weights shall be provided for testing scales whenever directed by the Engineer.  The use of a set of test weights for two or more plants will be...

	D. Automated Batching
	1. Automatic proportioning.  Batch type mixing plants shall be equipped with approved automatic proportioning devices.  Such devices shall include equipment for accurately proportioning batches containing the various components of the mixture by weigh...
	2. Automatic Recordation.  Recordation equipment shall be provided.  Each recorder shall include an automatic printer system.  The printer shall be so positioned that the scale dial and the printer can be readily observed at one location by the plant ...
	a. Date mixed.
	b. Time of batching.
	c. Tare weight of aggregate weigh box.
	d. Tare weight of bitumen weigh bucket.
	e. Accumulative weights as batched for each bin.  (Total of last bin will be aggregate total).
	f. Weight of bitumen.
	g. Total weight of mix in truck (Pay weight).  This printed ticket shall be used in lieu of truck scale weights.

	3. Equipment Failure.  If at any time the automatic proportioning of recording system becomes inoperative, the plant will be allowed to batch materials manually for a period not in excess of two working days.  Manual batching for longer periods will r...
	4. Batching Controls
	a. The batching controls shall meet the following delivery tolerances with respect to the various components weighed in each batch:
	1) Tare Weight of Aggregate Weigh Box: + 0.5 percent of total batch weight.
	2) Tare Weight of Bitumen Weigh Bucket: + 0.1 percent of total batch weight.
	3) Individual Aggregate Components: + 1.0 percent of total batch weight.
	4) Combined Aggregate Components: + 1.5 percent of total batch weight.
	5) Mineral Filler: + 0.5 percent of total batch weight.
	6) Asphalt: + 0.1 percent of total batch weight.

	b. The total weight of the batch shall not vary more than plus or minus 2 percent from the theoretical design weight.
	c. If directed by the Engineer, provisions shall be made for locking controls against tampering.


	E. Plant Laboratory
	1. A building shall be furnished at the site of the producing plant suitable for the housing and use of equipment necessary to carry on the various tests required and for recording and processing test results.  This building shall be for the exclusive...
	2. The building shall have a minimum floor area of 100 square feet; the least dimension to be 6 feet.  Windows and doors shall be adequately screened; satisfactory lighting, heating and water shall be supplied.  A table, chairs, desk and work bench sh...
	3. If the Engineer permits, the plant laboratory may be part of another building in which case it shall be entirely partitioned off from the remainder of such building.
	4. Testing equipment shall be furnished as follows and installed in the building for use in testing the materials and mixtures supplied by the Plant for the work:
	a. One Approved Rotary Extractor.
	b. One Coarse Aggregate Sieve Shaker, power driven with a minimum clear siege area of 324 square inches.  The shaker shall be attached to a firm anchorage.
	c. One each of the following square opening screens for coarse aggregate shaker: 2 inch, 1-1/2 inch, 1 inch, 3/4 inch, 1/2 inch, 1/8 inch, No. 4 and No. 8.
	d. One Fine Aggregate Sieve Shaker, power driven and independent of the coarse aggregate shaker, for eight inch minimum diameter sieves.
	e. One each of the following standard eight inch minimum diameter square opening sieves: 3/4 inch, 1/2 inch, 3/8 inch, No. 4, No. 8, No. 16, No. 30, No. 50, No. 100, and No. 200, with pan and cover.
	f. One Sample Splitter with a minimum capacity of one cubic foot.  It shall be the clam shell type and the chute width shall be adjustable from a minimum of 1/2 inch up to 2 inches.
	g. One Solution Balance, 20 kilogram capacity, weighing directly to 1 gram, with two weighing beams and a taring beam; tare capacity to be 2 kilograms; weighing beams to read 1000 grams by 100 gram divisions and 100 grams by 1 gram division.  Addition...
	h. One Approved Scale with a minimum capacity of 2000 grams and with a sensitivity of 0.50 grams
	i. Two Approved Dial Type Thermometers, range 50 degrees F. to 500 degrees F.
	j. One Approved Hot Plate

	5. Approval of a plant will be contingent upon approval of the aforementioned requirements for Plant Laboratory, including the building and appurtenances, furnishings, facilities including heat, light, power and water, the testing equipment, and any o...

	F. Sampling facilities.  Adequate and convenient sampling facilities shall be provided to allow the Inspector to obtain representative samples from the full width and depth of the discharge area of each aggregate bin.  The sampling tray shall be struc...
	G. Inspection.  The Engineer or his authorized representative shall have access at any time to all parts of the plant for:
	1. Inspections of the conditions and operations of the plant.
	2. Confirmation of the adequacy of the equipment in use.
	3. Verification of the character and proportions of the mixture.
	4. Determination of temperatures being maintained in the preparation of the mixtures.
	5. Inspection of incidental related procedures.

	H. Crack Filling: In accordance with MassDOT Standard Specifications for Highways and Bridges, 2022 Edition, Subsection 480

	3.2 PREPARATION OF MIXTURES
	A. Preparation of Asphalt Cement.  Place bituminous materials in the mixer at a temperature between 275 and 375 degrees F., as directed.
	B. Preparation of Mineral Aggregate.  Thoroughly dry and heat aggregates before placing them in the mixer.  Control the temperature of the aggregates so that the temperature of the complete mixture shall be within the range specified in paragraph C. b...
	C. Preparation of Bituminous Concrete Mixtures.  Combine the heated and dried aggregates and mineral filler and convey them into the mixer in the proportionate amounts of each size required to meet the job mix formula.  After these materials have been...

	3.3 TRANSPORTATION AND DELIVERY OF MIXTURES
	A. Vehicles for transportation of mixtures from the plant to the jobsite shall be clean of all foreign materials, tight, and evenly and lightly coated with a suitable thin oil or approved soap solution.  No excess of lubricant shall be allowed to accu...
	B. Arrange dispatching of trucks from the plant so that all material which is delivered to the jobsite during any day shall be placed and shall have received final compaction before nightfall of the same day, unless satisfactory artificial light is pr...
	C. Do not transport mixtures such a distance that segregation of the ingredients takes place or that any crust is formed on the top, bottom, or sides of the mixture which will not crumble or flatten out when the mixture is dumped or which might otherw...
	D. During transportation of the mixture from the plant to the spreader at the jobsite, keep the mixture fully covered at all times with canvas or other suitable material of sufficient size and thickness to furnish complete protection.
	E. Deliver the mixture to the jobsite at a temperature governed by the air temperature in the shade and away from artificial heat, as follows with a tolerance of plus or minus 20 degrees F.:
	1. Normal Layered Construction:
	2. Deep Lift Paving (3 inches and over), Base and Binder Courses only:


	3.4 PRIME COAT (OR TACK COAT)
	A. Where an existing hardened surface is used as a base for new pavement, or elsewhere where the surface to receive bituminous pavement is, in the Engineer's judgment, unsatisfactory to receive the pavement, give the surface a prime coat of bituminous...
	B. Clean the existing surface of all foreign matter and loose material before applying prime coat.  Apply the prime coat by mechanical means at the rate indicated or directed.

	3.5 SPREADING AND FINISHING
	A. General
	1. Place bituminous concrete in courses as indicated.
	2. When an existing surface or new base, upon which the bottom course is to be laid, contains unsatisfactory irregularities, in the Engineer's judgment, eliminate such irregularities by placing and compaction of mixture, so as to furnish a surface wit...
	3. Paint thoroughly the contact surfaces of bridge curbings, manholes, catch basins, and other appurtenant structures in pavement, with a thin coating of bitumen immediately prior to placing any mixture against them.
	4. Give special attention to proper testing of the surface of each course with a straightedge.  Finished surfaces shall be even and uniform throughout.
	5. Remove and replace with new mixture any mixture which becomes loose or broken, mixed with dirt, or defective in any way.  Finish and compact the repaired area to conform to the surrounding area.  Remove and replace areas of one square foot or more ...
	6. No mixture shall be placed unless the breakdown and intermediate rolling can be completed by the time the material has cooled at 175 degrees F., and provided that the density of the pavement attains at least 95 percent of the laboratory compacted d...

	B. Spreading and Finishing Equipment
	1. The equipment for spreading and finishing shall be mechanical, self powered pavers, capable of spreading and finishing the mixture to line, grade, width, and crown by means of fully automated controls for both longitudinal and transverse slope.
	2. The pavers shall be equipped with hoppers and distributing screws of the reversing type to place the mixture evenly in front of adjustable screeds.  They shall be equipped with a quick and efficient steering device and shall have reverse as well as...
	3. The pavers shall employ mechanical devices such as equalizing runners, straight edge runners, evener arms or other compensating devices to adjust the grade and confine the edges of the mixture to true lines.  They shall be capable of spreading the ...
	4. The screed shall be adjustable for profile and shall have an indicating level attached.
	5. An approved device will be required for heating the screed to the temperature required for the laying of the mixtures without pulling or marring.
	6. The term "screed" includes any "strike-off" device operated by cutting, crowding, or other practicable action, which is effective on the mixtures at permissible workable temperatures without tearing, shoving, or gouging and which produces a finishe...
	7. The pavers employed on projects requiring in excess of 15,000 tons shall operate by the use of a sensing grid for operation to a stringline and matching shoe for joints.
	8. The paver shall be provided with a "ski" which may be employed for paving on the previously laid bituminous concrete base, or binder as directed or permitted by the Engineer.
	9. The paver employed on deep lift construction shall be capable of satisfactorily feeding the mix without intermittent stopping during the discharge of the mix from the trucks into the paving machine.
	10. If during construction, it is found that the spreading and finishing equipment in use leaves tracks or indented areas, or produces other permanent blemishes in the pavement which are not satisfactorily corrected by the scheduled operations, the us...
	11. Complete all compaction rolling before the bituminous concrete temperature drops below 185 degrees Fahrenheit.

	C. Machine Spreading
	1. Deposit mixtures in the approved mechanical spreader, spread immediately, and strike off in a uniform layer to the full width required and to such depth that each course, when compacted, shall have the required thickness and shall conform to the in...
	2. Deposit mixture in the center of the hoppers, exercising care to avoid overloading and spilling.  Operate the pavers, while the mixture is being spread, at a speed which will produce a uniform surface texture.
	3. Immediately after each course is screeded and before roller compaction is started, check the surface, adjust any irregularities, remove accumulation from the screed by rake or lute, and remove and replace any unsatisfactory spots in the course.  Co...
	4. All edges shall be true and uniform.

	D. Hand Spreading
	1. Spreading by hand methods will be permitted only for particular locations in the work which because of irregularity, inaccessibility or other unavoidable obstacles do not allow mechanical spreading and finishing.
	2. When hand spreading is permitted, place the mixture by dumping on approved steel dump sheets outside the area upon which it is to be spread; or by other approved methods.  Immediately thereafter, distribute the mixture into place by means of hot sh...
	3. Do not dump loads faster than they can be properly handled by the shovelers, and do not distribute the dumped load faster than it can be properly handled by the rakers.  Rake carefully and skillfully to avoid segregation and so that, after the firs...


	3.6 COMPACTION
	A. Compaction Equipment
	1. After the paving mixture has been properly spread, initial compaction shall be obtained by the use of power rollers of approved design and weight per inch width of roller.  The rollers shall be steel-wheeled supplemented with pneumatic-tired roller...
	2. Steel wheel rollers for initial and intermediate rolling shall have a weight of not less than 240 pounds per inch width of tread; for top course, minimum weight shall be 285 pounds per inch width of tread.
	3. Pneumatic-tired rollers, when conditions warrant, shall be provided with devices capable of varying tire pressures.  When the mixture being spread by each paver requires more than the minimum number of steel wheel rollers, at least one of the addit...
	4. Vibratory steel drum rollers shall not be used on top course mix or structures.  The machine shall have a device registering the number of vibrations per minute and a tachometer shall be provided to the Engineer in order to check the operation of t...
	5. The V.P.M. on base and binder course material shall be a minimum of 1400 V.P.M. and a maximum of 1500 V.P.M., or in accordance with the recommendations of the manufacturer, when approved by the Engineer.
	6. The vibratory roller shall be operated with the vibrating drum in the direction of the paver and the vibrating action of the roller shall be completely shut off during change of direction and care exercised to start this action only when the roller...
	7. A smoothing roller of either the pneumatic-tired or steel wheeled type shall be used immediately behind the last pass of the vibrating roller.  The use of a vibratory roller may be suspended by the Engineer if, in his opinion, unsatisfactory result...
	8. A plate shall be attached to each roller which shall show the ballasted and unballasted weight per inch width of tread.
	9. The number of rollers and passes required shall be governed by the compaction results; however, at least one steel roller shall be provided for each paver employed on the paving operation.  This is independent of the requirements of the pneumatic-t...

	B. Compaction Procedures
	1. Roll the mixture longitudinally, diagonally, and transversely as may be necessary to produce the required contour for surface.  Start longitudinal rolling at the side and proceed toward the center of the pavement, except on superelevated curves sta...
	2. Continue the rolling so that all roller marks, ridges, porous spots, and impressions are eliminated and the surface has the required contour and grade.  Maintain the motion of the rollers at all times slow enough to avoid any displacement of the ho...
	3. To prevent adhesion with the mixture, keep the wheels of steel rollers lightly moistened with water.  Excess water or oil for this purpose will not be permitted.
	4. To prevent "rolloff" of the pavement edges and longitudinal joints on deep lift paving, leave the outer eight inches of the deep lift mixture unrolled until the temperature of the mix ranges between 150 and 180 degrees F., whereupon compact it with...
	5. Along curbs, structures, and all places not accessible with a roller, compact the surface thoroughly with mechanical tamping devices, smooth and true to established line, grade, and contour.
	6. The densities of compacted bituminous concrete shall not be less than 95% of the density obtained from laboratory compaction of a mixture composed of the same material in like proportions or 92% maximum theoretical density of said mixture. The Auth...


	3.7 JOINTS
	A. Place mixture as nearly continuously as possible.  Pass the roller over the unprotected end of newly placed mixture only when the placing of the course is to be discontinued for such length of time as will permit the mixture to attain initial stabi...
	B. Maximum length of longitudinal joint shall be such that the temperature of the mixture at the joint shall not be less than 150 degrees F. when the abutting mixture is placed.
	C. Make longitudinal and transverse joints in a careful manner, well bonded and sealed, true to line and grade.  Where directed, cut back longitudinal and transverse joints to expose the full depth of the course and, when laying of the course is resum...
	D. In making joints along any adjoining edge such as curb, gutter, or an adjoining pavement, and after the mixture is spread by the paver, place by hand just enough of the hot material to fill any space left open.  Set up these joints with the back of...
	E. Stagger longitudinal joints in successive courses so that there is a minimum of one foot overlap between longitudinal joints in adjacent courses.
	F. Overlap the rolling of successive widths of courses so as to leave smooth, uniform joints and cross sections.

	3.8 PAVEMENT ON BRIDGES
	A. Place Intermediate Course for protective course within 24 hours after the membrane waterproofing over the area has been placed.  Do not permit vehicular traffic over any bare membrane waterproofing.
	B. Place Top Course only after curbing and edging are in place in the work.

	3.9 FIELD QUALITY CONTROL
	A. Test the plane of the finished surfaces of base, binder, and surface courses with a 16-foot straightedge, except use a 10-foot straightedge on vertical courses and on the top course of resurfaced streets which contain manhole covers, valve boxes, a...
	B. Carefully apply the straightedge immediately after the first compaction by rolling, and from then on as may be necessary until and after the final compaction of the material in place.  Hold the straightedge in successive positions parallel to the r...
	C. Correct irregularities which vary 3/8 inch from a true finished surface in base and binder courses, and 1/4 inch in top courses.
	D. Irregularities which may develop before the completion of rolling and while the material is still workable, may be remedied by loosening the surface mixture and removing or adding material as necessary.  Should any unsatisfactory irregularities or ...

	3.10 OPENING TO TRAFFIC
	A. No vehicular traffic or loads shall be permitted on the newly completed pavement until adequate stability has been attained, and the material has cooled sufficiently to prevent distortion or loss of fines, and the pavement has achieved a maximum te...
	B. If the climatic or other conditions warrant it, the period of time before opening to traffic may be extended at the discretion of the Engineer.


	PART 4 -  MEASUREMENT AND PAYMENT
	4.1 MEASUREMENT
	A. Bituminous concrete will be measured by the ton complete in place, determined by weight slips countersigned by the Engineer at time of delivery.  The Schedule of Bid Prices may provide for separate measurement of the different mixtures.
	B. Bitumen for prime coat will be measured by the gallon.

	4.2 PAYMENT
	A. Bituminous concrete will be paid for at the Contract unit prices for the quantities determined as specified above.

	4.3 PAYMENT ITEMS
	ITEM NO. DESCRIPTION UNIT
	0216.114 SHALLOW PATCH (LESS THAN 100 SY) SY



	02516 - Sawcutting
	PART 1 -  GENERAL
	1.1 DESCRIPTION OF WORK
	A. Work Included:  This Section specifies sawcutting of asphalt and concrete pavements, sidewalks and trenches where shown on the plans, and as required by the Engineer.

	1.2 EQUIPMENT
	A. The saw shall be capable of wet cutting to neat lines established by the Engineer. The equipment shall be approved by the Engineer prior to commencing work.


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 GENERAL
	A. The pavement shall be sawcut through its full depth at all joints between existing and proposed pavements, and at all utility trenches, to provide a uniform, smooth vertical surface. Existing pavements shall be sawcut at the limits of work as shown...
	B. Sawcut edges which become broken, ragged or undermined as a result of the Contractor's operations shall be re-cut prior to the placement of abutting proposed pavement at no additional cost to the Department
	C. Sawcut surfaces in asphalt pavements shall be sprayed or painted with a uniform, thin coat of asphalt emulsion tack coat immediately before placement of hot mix asphalt against the cut surfaces.


	PART 4 -  MEASUREMENT AND PAYMENT
	4.1 MEASUREMENT
	A. Sawing pavement will be measured by the foot along the cut line.

	4.2 PAYMENT
	A. Sawing pavement will be paid for at the respective contract unit prices per foot, which prices shall include all labor, materials and equipment necessary to perform the work.
	B. Sawcuts made in existing pavement in areas of trenching for new conduit, in areas of new or reset curb, or trench limits for drainage/water work, will be included in the unit price under the respective items and will not be paid for separately unde...

	4.3 PAYMENT ITEMS
	ITEM NO. DESCRIPTION  UNIT
	0261.115 SAWCUTTING BITMINOUS CONCRETE  LF



	02650 - EXISTING SITE UTILITIES
	PART 1 -  GENERAL
	1.1 DESCRIPTION OF WORK
	A. Work Included:  This Section specifies the maintenance, support, protection, relocation, reconstruction and adjustment-to-grade, restoration, and abandonment of existing utilities affected by the construction work.
	B. For the purpose of this Section, utility means any public or private service, such as electric light and power systems; gas distribution systems; telephone, telegraph, cable television and other communication services; water distribution; storm dra...

	1.2 GENERAL
	A. The location of existing underground pipes, cables, conduits, and structures as shown have been collected from the best available sources and the Authority together with its agents does not imply or guarantee the data and information in connection ...
	B. Foundations and lines for services, police and fire alarm boxes, street and pedestrian lights, and traffic signals may not be shown on the Drawings.  The appropriate utility companies and/or agencies shall be contacted and consulted for locations o...
	C. All utility companies, public and private, shall be notified, including those in control of utilities not shown on the Drawings (see Chapter 370, Acts of 1963, Massachusetts) prior to designing, excavating, blasting, installing, backfilling, gradin...
	D. Some unknown utilities may exist in the areas to be excavated.  The Contractor shall take the necessary precautions when excavated in areas of potential utility conflict.  Precautions may include, but are not limited to soil vacuum excavation, hand...
	E. Interruptions of utilities shall not be permitted without written consent of the utility owner.  The Contractor shall coordinate with all utilities and provide all temporary utilities and connections to avoid interruptions.

	1.3 SUBMITTALS
	A. Submit working drawings and, if applicable, shop drawings showing the details, procedures, and scheduling for performance of the existing utility work.  Show actual location of existing utility facilities; interferences which these facilities prese...
	B. Submit written evidence of affected utility owners' approval of the details, procedure, and scheduling.
	C. Provide written notice two weeks in advance of the intended date to commence operations, to affected utility owners and parties having surface, subsurface or overhead structures in the construction area.  Furnish the Engineer copies of all notices.
	D. If a settlement or movement monitoring system is required, submit copies of readings to the Engineer and affected utility owner within 24 hours of the reading.
	E. Submit to the Engineer, certifications from the respective suppliers that the products to be incorporated in the work are in conformance with applicable requirements.

	1.4 NOTIFICATION
	A. Notify the appropriate utility agencies and the Engineer at least 48 hours prior to starting any work involving or adjacent to utility service facilities.
	B. Where an existing utility facility is encountered that is not indicated or that is determined to be a different utility facility than that indicated, promptly notify the Authority.  The Contractor is responsible for determining the owner of the fac...


	PART 2 -  PRODUCTS
	2.1 GENERAL
	A. Products and materials shall be as specified in the Construction Specifications.

	2.2 SALVAGE MATERIAL
	A. Reuse materials designated to be salvaged, provided they are inspected and approved by the respective utility owner and the Engineer.  Salvaged material not designated for reuse or returned to the owner shall become the property of the Contractor.
	B. Maintain and have available for inspection by the Engineer a detailed record, including signed vouchers and receipts, of new and salvaged materials received from, used, or returned to the various utility owners.


	PART 3 -  EXECUTION
	3.1 GENERAL
	A. Conform to the specifications and standard practices of the affected utility owners.  Coordinate with utility owners, which work shall be done by the Contractor and which work shall be done by utility owner at Contractor's expense.  Ensure continui...
	B. Unless otherwise indicated or authorized in writing by the Engineer, maintain all utility facilities complete in place.
	C. Abandoned Facilities
	1. Demolish and remove abandoned utility facilities in conflict with work.
	2. Do not undertake demolition or removal of the service until written approval for such work has been obtained from the utility owner.
	3. When abandoned facilities are indicated to be left in place, plug, or cap or bulkhead the ends of conduits and pipes, as indicated.  Pipe or conduit greater than 15-in in diameter shall be completely filled with Controlled Density Fill.  Remove aba...
	4. Bulkheads for pipes greater than 15-in in diameter shall be constructed of solid concrete masonry bricks or solid concrete masonry blocks with full mortar joints.  The bulkhead shall be watertight.  Recess the bulkhead 1/2-in and seal with non-shri...

	D. Provide, install, and maintain all temporary facilities required to provide interim utility service when a utility facility is to be relocated and when a utility facility to be replaced is abandoned prior to replacement.
	E. Where an existing utility facility is encountered which is not indicated, or which is determined to be a different utility service than that indicated, promptly notify the Engineer who will assist in determining the owner of the facility and the di...
	F. If, upon exposure, the condition or location of a facility to be supported complete-in-place is found by the Engineer to be unsafe for support or for maintenance of service, replace or reconstruct the facility as required, with prior approval of th...

	3.2 SETTLEMENT OR MOVEMENT
	A. Provide suitable settlement or movement monitoring systems where indicated or required by the affected utility owner.
	B. In case of settlement or other movement which might cause damage, take immediate remedial measures to correct the conditions and damages caused by the settlement.

	3.3 RECONSTRUCTION AND ADJUSTMENT-TO-GRADE
	A. Relay, reset, or otherwise reconstruct miscellaneous structures and facilities as indicated.
	B. Adjust-to-grade manholes and inlets as indicated, by raising or lowering the upper portion thereof.
	C. Backfill under utilities supported or exposed using controlled density fill to allow for the proper support and compaction under the utility.  Contractor shall coordinate with the utility owner to determine the acceptability of the use of controlle...

	3.4 AS-BUILT UTILITY LOCATION AND CONDITION SURVEY
	A. For each new or relocated utility installed, including those installed or relocated by others in the Project Area, perform an as-built location survey by coordinates prior to backfilling the excavation.
	B. The survey data shall be obtained by Global Positioning Survey (GPS) and certified by a Professional Land Surveyor registered in Massachusetts.
	C. A complete digital base plan shall be provided in AutoCAD DWG format Release 2000i or later on a Compact Disk (CD), properly referenced to the coordinate system established in the contract.  The following standards shall be applicable:
	1. Text:  Text shall be drawn using a STYLE of "L100-XX" (where XX refers to the plotted scale) and a font file of "SIMPLEX" as defined in the AutoCAD survey template provided by the Engineer.  The style shall be defined as a "fixed height" style, and...
	2. Precision and Accuracy:
	a. Horizontal Survey:
	1) Precision:  Horizontal control and surveyed points shall maintain a minimum precision of 1:10,000.
	2) Accuracy:  No more than 10% of the survey points shall be in error by more than 1/100 inch or 0.25 mm when viewed at the requested scale.

	b. Vertical Survey:
	1) Precision:  Vertical Control shall have a maximum error of closure no greater than .075 feet or .02 meters.
	2) Accuracy:  No more than 10% of elevations when interpolated from a Surface shall be in error of more than 1/2 a contour interval.


	3. Surface Data:  The data format shall conform to Autodesk Land Development Desktop Project files.  If the Contractor uses a different software product to create a surface, then the surface must be represented as a TIN (Triangulated Irregular Network...



	PART 4 -  MEASUREMENT AND PAYMENT

	03300T-1222-A
	PART 1 -  GENERAL
	1.1 DESCRIPTION OF WORK
	A. Work Included:  This Section specifies the following items:
	1. Cast-in-place concrete, including formwork, reinforcement, concrete materials, mixture design, placement procedures and finishes for the following applications:
	a. Footings.
	b. Foundation walls.
	c. Slabs-on-grade.
	d. Suspended slabs.
	e. Concrete toppings.
	f. Building frame members.
	g. Building walls.
	h. Cutting and patching of mechanical and electrical penetrations through cast-in-place concrete.


	B. Items To Be Installed Only:  Install the following items as furnished by the designated Sections:
	1. Section 04800 - MASONRY:
	a. Dovetail slots for masonry anchors.
	2. Section 05100 - STRUCTURAL STEEL:
	a. Lintels, sleeves, anchors, inserts, embedded wall plates, loose leveling plates and similar items.

	3. Section 05500 - MISCELLANEOUS METALS:
	a. Lintels, sleeves, anchors, inserts, plates and similar items for miscellaneous and ornamental metal.

	4. Section 14200 - ELEVATORS:
	a. Lintels, sleeves, anchors, inserts, plates and similar items for elevators.

	5. Section 15400 - PLUMBING:
	a. Lintels, sleeves, anchors, inserts, plates, sumps and similar items for plumbing systems.

	6. Section 15500 - FIRE PROTECTION:
	a. Lintels, sleeves, anchors, inserts, plates and similar items for fire protection systems.

	7. Section 15600 - HEATING, VENTILATING AND AIR CONDITIONING:
	a. Lintels, sleeves, anchors, inserts, plates, and similar items for heating, ventilating, and air conditioning systems.
	b. Pipe and duct sleeves for placement into cast-in-place concrete openings.

	8. Division 16 - ELECTRICAL:
	a. Lintels, sleeves, anchors, inserts, plates, floor boxes and similar items for electrical systems.


	C. Related Work:  The following items are not included in this Section and will be performed under the designated Sections:
	1. Section 02300 - EARTHWORK; drainage fill under slabs-on-grade.


	1.2 DEFINITIONS
	A. Cementitious Materials:  Portland cement alone or in combination with one or more of the following: blended hydraulic cement, fly ash and other pozzolans, ground granulated blast-furnace slag, and silica fume; subject to compliance with requirements.

	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Design Mixtures:  For each concrete mixture, submit proposed mix proportions and test results confirming mix meets requirements stated below.  Submit alternate design mixtures when characteristics of materials, Project conditions, weather, test res...
	1. Indicate amounts of mixing water to be withheld for later addition at Project site.
	2. Indicate amount of fly ash in the mix.

	C. Steel Reinforcement Shop Drawings:  Placing drawings that detail fabrication, bending, and placement.  Include bar sizes, lengths, material, grade, bar schedules, stirrup spacing, bent bar diagrams, bar arrangement, splices and laps, mechanical con...
	1. Indicate coordination requirements for reinforcement locations with requirements of structural steel, steel joints and steel deck.

	D. Formwork Shop Drawings:  Prepared by or under the supervision of a qualified professional engineer licensed in the Commonwealth of Massachusetts detailing fabrication, assembly, and support of formwork.
	1. Shoring and Reshoring:  Indicate proposed schedule and sequence of stripping formwork, shoring removal, and installing and removing reshoring.
	2. Blockouts for Architectural Joint Systems:  Indicate blockouts and coordination with architectural joint systems.

	E. Material Test Reports:  For the following, from a qualified testing agency, indicating compliance with requirements:
	1. Aggregates.

	F. Material Certificates:  For each of the following, signed by manufacturers:
	1. Cementitious materials.
	2. Admixtures.
	3. Form materials and form-release agents.
	4. Steel reinforcement and accessories.
	5. Fiber reinforcement.
	6. Waterstops.
	7. Curing compounds.
	8. Floor and slab treatments.
	9. Bonding agents.
	10. Adhesives.
	11. Vapor retarders.
	12. Semirigid joint filler.
	13. Joint-filler strips.
	14. Repair materials.

	G. Floor surface flatness and levelness measurements to determine compliance with specified tolerances and requirements for applied finishes and materials, except as noted for slope to drains.
	H. Field quality-control test and inspection reports.
	I. Minutes of preinstallation conference.

	1.4 QUALITY CONTROL /QUALITY ASSURANCE
	A. Manufacturer Qualifications:  A firm experienced in manufacturing ready-mixed concrete products and that complies with ASTM C 94/C 94M requirements for production facilities and equipment. Manufacturer shall be responsible for sampling and testing ...
	B. Testing and Inspection Services by the Authority:  Concrete plant inspection; and field control will be by the Authority at the expense of the Authority.
	1. The Contractor agrees to accept as indicative, the results of tests, including test results involving mix designs and field quality control of concrete mixtures.  If, as a result of these tests, it is determined that the specified concrete properti...
	2. The use of testing and inspection services shall in no way relieve the Contractor of his responsibility to furnish materials and construction in compliance with the Contract Documents.
	3. Failure to detect any defective work or material shall not in any way prevent later rejection when such defect is discovered, nor shall it obligate the Engineer for final acceptance.
	4. Additional testing and inspection services requested by the Contractor because of changes in materials, sources, or proportions, or occasioned by failure of tests and inspection to meet specification requirements, shall be paid for by the Contracto...
	a. Provide at no additional expense to the Authority all materials, labor, and services for sampling and testing required by the Engineer, including but not limited to:
	b. Transportation of sample materials from source to the Authority's Materials Testing Laboratory identified by MBTA Project Staff.  Contact MBTA Field Office for details regarding sample delivery.
	c. Preparation, handling, storage and transportation of concrete test specimens as directed by the Engineer.
	d. Suitable containers for the storage, curing and transportation of concrete test specimens in accordance with ASTM C 31.
	e. Suitable storage for a supply of test cylinder molds, test equipment and other items required for sampling and testing.


	C. When additional sets of test cylinders beyond the mandatory seven and twenty-eight day tests are required by the Contractor to verify early form removal or other reasons for his benefit, the Authority shall be reimbursed for the cost of fabricating...
	D. The minimum number of test cylinders to be made for each class of concrete and for each placement will be four for each 100 cubic yards or less and minimum of four extra cylinders for each additional 50 cubic yards or fraction thereof.  When additi...
	E. Independent Testing Agency Qualifications:  An independent agency, acceptable to authorities having jurisdiction, qualified according to ASTM C 1077 and ASTM E 329 for testing indicated, as documented according to ASTM E 548.
	1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing Technician, Grade 1, according to ACI CP-01 or an equivalent certification program.
	2. Personnel performing laboratory tests shall be ACI-certified Concrete Strength Testing Technician and Concrete Laboratory Testing Technician - Grade I.  Testing Agency laboratory supervisor shall be an ACI-certified Concrete Laboratory Testing Tech...

	F. Source Limitations:  Obtain each type or class of cementitious material of the same brand from the same manufacturer's plant, obtain aggregate from one source, and obtain admixtures through one source from a single manufacturer.
	G. Welding:  Qualify procedures and personnel according to AWS D1.4, "Structural Welding Code--Reinforcing Steel".
	H. ACI Publications:  Comply with the following unless modified by requirements in the Contract Documents:
	1. ACI 301, "Specification for Structural Concrete".
	2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials".

	I. Concrete Testing Service:  Engage a qualified independent testing agency to perform material evaluation tests and to design concrete mixtures.
	J. Preinstallation Conference:  Conduct conference at Project site to address the following:
	1. Before submitting design mixtures, review concrete design mixture and examine procedures for ensuring quality of concrete materials.  Require representatives of each entity directly concerned with cast-in-place concrete to attend, including the fol...
	a. Contractor's superintendent.
	b. Independent testing agency responsible for concrete design mixtures.
	c. Ready-mix concrete manufacturer.
	d. Concrete subcontractor.

	2. Review special inspection and testing and inspecting agency procedures for field quality control, concrete finishes and finishing, cold- and hot-weather concreting procedures, curing procedures, construction contraction and isolation joints, and jo...


	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Steel Reinforcement:  Deliver, store, and handle steel reinforcement to prevent bending and damage.  Avoid damaging coatings on steel reinforcement.
	B. Waterstops:  Store waterstops under cover to protect from moisture, sunlight, dirt, oil, and other contaminants.


	PART 2 -  PRODUCTS
	2.1 CONCRETE MATERIALS
	A. Cement:  Shall be American-made Portland Cement, free from water soluble salts or alkalis which will cause efflorescence on exposed surfaces.  Portland Cement shall be Type II, ASTM C 150.  Use only one brand of cement for each type of cement throu...
	1. Fly Ash:  ASTM C 618, Type F 15-35%
	2. Ground Granulated Blast-Furnace Slag:  ASTM C 989, Grade 100 or 120, 25-50%

	B. Normal Weight Fine Aggregate:  Shall be washed, inert, natural sand conforming to ASTM C 33 and following additional requirements:
	C. Normal Weight Coarse Aggregate:  Shall be well graded crushed stone or washed gravel conforming to ASTM C 33 and the following additional requirements:
	D. Maximum designated sizes for normal weight coarse aggregate to be used in concrete sections shall be as noted below, except that sizes shall also be chosen in conjunction with required clearances.
	1. One and one-half inches for sections over ten inches in thickness.
	2. One inch for sections more than eight and up to ten inches in thickness.
	3. Three-quarter inch for sections more than three and up to eight inches in thickness.

	E. Concrete Fill for Steel Stair and Landing Pans:  Composed of 1:2:2 mix with three-eighths inch maximum size normal weight aggregate and shall be placed with a 0 inches to 1 inch slump.
	F. Water:  From approved source, potable, clean and free from oils, acids, alkali, organic matter and other deleterious material and complying with the requirements of ASTM C 94.
	G. Admixtures:
	1. Water-reducing agent:
	a. "WRDA" - W.R. Grace & Co.
	b. "PDA25" - Protex Industries, Inc.
	c. "Pozzolith 344H" - Master Builder's Co.
	d. Or approved equivalent
	e. Note:  Water-reducing agent shall be by same manufacturer as air-entraining agent.

	2. Air-entraining agent:
	a. "DAREX AEA" - W.R. Grace & Co.
	b. "PROTEX AEA" - Protex Industries
	c. "MB-VR" or "MB-AE" - Master Builder's Co.
	d. Or approved equivalent

	3. Superplasticizer:  High-range water-reducer conforming to ASTM C 494, Type F or Type G.
	4. Admixtures retarding setting of cement in concrete shall not be used without written approval of Engineer.
	5. Admixtures causing accelerated setting of cement in concrete shall not be used without written approval of Engineer.

	H. For concrete sidewalk that does not contain any welded wire or other steel reinforcement, a minimum of 1 lb/cy of synthetic fiber reinforcement shall be included in the concrete mix.

	2.2 CONCRETE MIXTURES
	A. The Contractor shall recommend, on the basis of trial mixes and strength curves specified below, design mixes for each type and strength of concrete.  The Testing Agency will verify that the proposed mix designs conform to all specification require...
	B. Sufficient materials for concrete mix design shall be furnished by Contractor not less than five weeks before use.  Duplicate small samples plainly and neatly labeled with source, where proposed to be used, date, and name of collector shall be prov...
	C. Mixes shall be designed in accordance with "Method 1" of ACI 301, and the requirements of this Section.  All concrete is normal weight unless specifically designated otherwise; air-dry weight not to exceed 150 lbs. per cubic foot.
	D. All structural concrete shall have a minimum 28 day compressive strength of 4,000 psi.
	E. Sidewalk, pedestrian ramps, curb and driveway Concrete shall be minimum 4000 psi, ¾” inch and 610 lbs/cy
	F. Exterior concrete shall contain air-entraining admixture when tested to ASTM C 231 at the point of discharge from the truck mixer:
	Aggregate Size Air Content, %

	G. Concrete shall have the following slump when tested to ASTM C 143 at the point of discharge from the truck mixer:
	Condition Slump, inches

	H. Concrete slabs, including slabs on grade, shall have a mid-range water reducer and have a maximum slump of 6 inches.
	I. The approved superplasticizer shall be used in all concrete walls, including slabs on grade.
	J. Design mix of concrete to be used in work shall correspond to following test strengths (TABLE A) obtained in laboratory trial mixtures.
	K. Any deviation from approved mix design, which Contractor deems desirable under certain project conditions, will not be allowed without written approval of Engineer.  Cost of any additional testing by Testing Agency associated therewith shall be pai...

	2.3 FORM MATERIALS
	A. Construct formwork to shapes, lines, and dimensions required, plumb and straight, secured and braced sufficiently rigid to prevent deformation under load, and sufficiently tight to prevent leakage, all in conformance with ACI Standard 347, “Recomme...
	B. Formwork for exposed concrete shall be medium-density plastic overlaid plywood, 5/8” mini-mum thickness; for concealed concrete shall be “Plyform” plywood, 5/8” minimum thickness.
	C. Chamfer Strips:  Half-inch, 45 degree poplar wood strips, nailed six inches on center, and installed in inside corners of all forms, unless otherwise directed by Engineer.
	D. Form Ties and Spreaders:  Richmond Tyscrus by Richmond Screw Anchor Co.; Superior-ties by Superior Concrete Accessories, Ind.; or Sure-Grip Ties by Dayton Sure-Grip and Shore Co.  Wire ties shall not be used.  Ties for foundation walls shall be sna...
	E. Form Release Agent:  Non-staining and non-emulsifiable type, or equal approved by Engineer.  Form release agent shall be biodegradable and shall not impart any stain to concrete nor interfere with adherence of any material to be applied to concrete...
	F. Side forms and transverse forms shall be smooth, free from warp, of sufficient strength to resist springing out of shape, of a depth to conform to the thickness of the proposed sidewalk or pedestrian curb ramp and of a type satisfactory to the Engi...
	G. All mortar or dirt shall be completely removed from forms that have been previously used. The forms shall be well staked and thoroughly graded and set to the established lines with their upper edge conforming to the grade of the finished sidewalk o...

	2.4 REINFORCEMENT AND ACCESSORIES
	A. Reinforcing Steel Bars:  Shall be newly rolled billet steel conforming to ASTM A 615 Grade 60.  Bars shall be bent cold.
	B. Welded Wire Fabric:  Shall conform to ASTM A 185.
	C. All hot-dip galvanized steel, when specified on drawings, shall be inspected for compliance with ASTM A 123 and shall be marked with a stamp that indicates the number of ounces of zinc per square foot of steel.  After galvanizing, the bars shall be...
	D. Reinforcement Accessories:  Shall conform to Product Standard PS7-766, National Bureau of Standards, Department of Commerce, Class C, as produced by Superior Concrete Accessories, Inc.; Dayton Sure-Grip Co.; or R.K.L. Building Specialties Co., Inc....

	2.5 MISCELLANEOUS MATERIALS
	A. Grout:  Ready-to-use aggregate product requiring only addition of water at job site such as "Embeco Pre-mixed Grout" by Master Builder's; "Vibro-Foil Ready-Mixed" by W.R. Grace & Co.; or "Ferrolith G" by Sonneborn Building Products, Inc.  Grout sha...
	B. Waterstops:  Extruded virgin PVC containing no scrap or reclaimed material or pigment.  Provide cross section as indicated, uniform along the length of the waterstop and symmetrical transversely so that the thickness at any given distance from eith...
	1. Tensile strength, per ASTM D 638. Die IV-: 2000 psi. minimum.
	2. Ultimate elongation, per ASTM D 638. Die IV: 350 percent, minimum.
	3. Tear resistance, per ASTM D 624. Die B: 350 pounds per inch of thickness, minimum
	4. Stiffness in flexure, samples reduced to 1/8-inch thickness, per ASTM D 747. 1/4 inch span: 600 psi. minimum.
	5. Low temperature brittleness samples reduced to 1/8-inch thickness, per ASTM D 746: no cracking, chipping, or sign of failure at minus 35 degrees F.
	6. Accelerated Extraction, samples reduced to 1/8-inch thickness, per Corps of Engineers CRDC-572: tensile strength, per ASTM D 412. Die C 1750 psi. minimum; ultimate elongation, per ASTM D 412. Die C: 300 percent, minimum.
	7. Effect of Alkali, samples reduced to 1/8-inch thickness, per Corps of Engineers CRDC-572: Change in weight. 7 days: minus 0.10 to plus 0.25 percent; Change in weight. 30 days minus 0.10 to plus 0 25 percent; Change in hardness. 7 days. per ASTM D 2...
	8. Tensile strength of samples taken across site-made and factory-made splices, per ASTM D 638 Die I \1000 psi. minimum

	C. Vapor Barrier:  6 mil polyethylene, unless specifically specified elsewhere.
	D. Membrane Curing Compound: ASTM C 309, Type 1.  Product used shall be shown to be compatible with the later application of coatings.  Curing compound shall not be used on any floor slab scheduled to receive an adhered floor finish.
	E. Membrane Curing Compound for Architectural Concrete:  Liquid membrane curing compound complying with AASHTO M148, Type 1D, except Type 2 if required to control temperature of mass concrete and hot weather concrete.
	F. Sheet Curing Materials:  Waterproof paper (regular or white), polyethylene film (clear or opaque white), and white burlap-polyethylene sheet complying with AASHTO M171.
	G. Chemical Hardener:  All exposed concrete floor slabs shall be hardened with three applications of fluosilicate chemical hardener followed by two applications of clear acrylic concrete sealer by Sonneborn Division, ChemRex Inc. “Lapidolith”;  or equ...
	H. Penetrating Sealer:  Monomeric alkyalkoxy silane sealer which has demonstrated penetrability into dry low permeability concrete to a minimum of 1/4 inch.  Sealer shall have 20 to 25 percent solids when used on walls, and 40 to 50 percent solids whe...
	I. Epoxy Membrane Curing Compound/Concrete Sealer:  The two component, epoxy resin system shall act as a dual purpose material:  A membrane compound for curing alone, plus a penetrating sealer.  It shall provide protection for concrete exposed to de-i...
	1. Component A:  Poly (2 hydroxypropylene, P'p, isopropylidenephenolate) condensed with 1 chlorepropoxirane such that the ox content is 4% in aralkyl and hydroxylated solvents.  Component B:  The amido amine condensate of the Diels Alder adduct of pol...
	2. Properties of Mixed Material:
	a. Viscosity:  75 to 125 cP's at 75˚F.
	b. Pot Life:  8 hours minimum at 75˚F.
	c. Minimum Solids Content:  40 to 44% by weight.
	d. Recoat Time:  24 hours maximum.
	e. Dry Film Thickness:  2 to 3 mils per coat.
	f. Color:  Clear, White tint, gray tint.

	3. Properties of Cured Material:
	a. The cured system shall exhibit no evidence of a mine blushing or sweating which may inhibit bond of subsequent coats.
	b. When tested according to ASTM D 968, specimens of coating cured for 14 days at 75˚F shall exhibit an abrasion coefficient of at least 30 liters per mil.
	c. When tested according to ASTM D 522, a 2 mil dry film thickness specimen cured for 14 days at 75˚ shall exceed 12% elongation when tested on the 1/4 inch mandrel.
	d. Specimens cured for 14 days at 75˚F and immersed for 48 hours shall exhibit less than 1% water absorption by weight.
	e. Water Retentivity shall not exceed 0.055 grams per square centimeter when tested according to ASTM C 156.




	PART 3 -  EXECUTION
	3.1 INSPECTION
	A. Examine all work prepared by others to receive work of this Section.  Commencement of work will be construed as complete acceptance of preparatory work by others.
	1. Hold Point-A pre-placement inspection shall be performed by the Contractor prior to placing concrete to assure that placement prerequisites have been accomplished.


	3.2 HANDLING, STORAGE, AND PROTECTION OF MATERIALS
	A. Handle and store materials separately in such manner as to prevent intrusion of foreign matter, segregation, or deterioration.  Do not use foreign materials or those containing ice.  Remove improper and rejected materials immediately from point of ...

	3.3 ERECTION OF FORMWORK, SHORING AND RESHORING
	A. Set and maintain formwork to insure complete concrete work within tolerance limits listed in ACI 347 latest edition, "Recommended Practice for Concrete Formwork", and with following additional requirements:
	1. Maximum variations from plumb:
	a. In surfaces of columns and walls:
	1) In any 10 feet of length:  1/4 inch
	2) Maximum for entire length:  1/2 inch


	2. Maximum variations from established position in plan shown on the drawings:
	a. Column:  1/2 inch
	b. Walls:  3/4 inch

	3. Variations in cross-sectional dimensions of columns and beams and in thickness of slabs and walls.
	a. Minus:  1/8 inch
	b. Plus:  1/4 inch


	B. Before form materials can be re-used, surfaces that will be in contact with freshly cast concrete shall be thoroughly cleaned, damaged areas repaired and projecting nails withdrawn.  Re-use of form material shall be subject to approval by Engineer.

	3.4 PLACING OF REINFORCEMENT
	A. Reinforcement shall be placed in accordance with requirements of CRSI 93, "Recommended Practice for Placing Reinforcing Bars" and CRSI 93, "Recommended Practice for Placing Bar Supports" and with further requirements below.
	B. Reinforcement shall be accurately placed in accordance with Contract Documents and shall be firmly secured in position by wire ties, chairs, spacers, and hangers, each of type approved by Engineer.
	C. Bending, welding or cutting reinforcement in field in any manner other than as shown on Drawings, is prohibited, unless specific approval for each case is given by Engineer.
	D. Reinforcement shall be continuous through construction joints unless otherwise indicated on Drawings.
	E. Reinforcement shall be spliced only in accordance with requirements of Contract Documents or as otherwise specifically approved by Engineer.  Splices of reinforcement at points of maximum stress shall generally be avoided.  Welded wire fabric shall...
	F. At time concrete is placed, reinforcement shall be free of excessive rust, scale, or other coatings that will destroy or reduce bond requirements.  Reinforcement expected to be exposed to weather for a considerable length of time shall be painted w...
	G. Hold Point - Before concrete is cast, check all reinforcement after it is placed to insure that reinforcement conforms to Contract Documents and approved Shop Drawings.  The Engineer shall be notified at least 36 hours prior to concrete placement a...

	3.5 JOINTS
	A. Construction and control joints indicated on Drawings are mandatory and shall not be omitted.
	B. Joints not indicated or specified shall be placed to least impair strength of structure and shall be subject to approval of Engineer.
	C. Waterstops:
	1. Protect waterstop from oil, dirt, concrete spatter, and damage, and leave clean to receive concrete forms.  Exercise care during installation of waterstop to eliminate all possibilities that may cause leakage.  Ensure reinforcing bars and slip dowe...
	2. Install waterstops in accordance with manufacturer’s recommendations and as indicated.  Hold waterstops rigidly in place by extending through slots in keyways, by spilt bulkheads, by trying to reinforcing bars, or by such other adequate methods as ...
	3. Install waterstop so that half of the ribs of the waterstop material are embedded in the concrete on each side of the joint.  When installed in an expansion joint, exercise care in pouring so that the closed hollow center-bulb remains in the gap be...
	4. Install expansion joint material and a sealant in the joint, as indicated, to prevent foreign matter from accumulating in the joint area.  When a sealant is used place a separator between the sealant and the waterstop to insure that both the waters...
	5. Sweep horizontal joints prior to pour to insure that foreign matter does not interfere with direct contact between the waterstop and concrete.
	6. Systematically and thoroughly vibrate concrete around waterstop to avoid honeycombs and voids in the concrete and to insure complete contact of waterstop to concrete.
	7. For the second pour on horizontal sections, make a grout pour over the waterstop to prevent excessive movement of the waterstop and to provide positive insurance against honeycombing or voids.  Use a thicker waterstop. 3/8 inch or 1/2 inch. for hea...
	8. Where using split-ribbed waterstop spread open the split leg of the waterstop and nail it to the bulkhead between the last two ribs.  Upon completion of the first pour and removal of the bulkhead, join the split leg together every 12 inches with ho...
	9. PVC waterstop may be butt-spliced on the job with an electrical splicing iron or a hot air welding gun and vinyl welding rod in accordance with the manufacturer's instructions.
	10. Do not drive nails through center of waterstop.  Do not lap waterstop, splice joints.  Do not embed center bulb in concrete.  Position it in the center of the joint to insure freedom of movement.  Do not secure waterstop except between the last ri...

	D. Preformed expansion joint filler shall be placed adjacent to or around existing structures as directed.

	3.6 INSTALLATION OF EMBEDDED ITEMS
	A. Conform to requirements of ACI 318, paragraph 6.3, "Conduits and Pipes Embedded in Concrete", and as specified below.
	B. Install steel sleeves, embedded wall plates and similar items, furnished by other trades, at locations shown on the drawings.
	C. Anchor bolts for column baseplates shall be installed with templates provided.  Vertical alignment and plan locations shall be maintained within one-sixteenth inches of the locations shown on the drawings.
	1. Inspection shall be performed by a surveyor licensed in the Commonwealth of Massachusetts.  Certify compliance with shop drawings.


	3.7 MIXING, CONSISTENCY, AND DELIVERY OF CONCRETE
	A. Concrete shall be ready-mixed, produced by plant acceptable to Engineer.  Hand or site mixing shall not be done.  Constituents, including admixtures except certain corrosion inhibitors and superplasticizers, shall be batched at central batch plant....
	B. Central plant and rolling stock equipment and methods shall conform with Truck Mixer and Agitator Standard of Truck Mixer Manufacturer's Bureau of National Ready-Mixed Concrete Association, and Contract Documents.  Consistency of concrete at time o...
	C. Ready mixed concrete shall be transported to site in watertight agitator or mixer trucks loaded not in excess of rated capacities.  Discharge at site shall be within one and one-half hours after cement was first introduced into mix.  Discard concre...
	D. Retempering of concrete which has partially hardened, that is, mixing with or without additional cement, aggregates, or water, will not be permitted.

	3.8 PLACING CONCRETE
	A. Remove water and foreign matter from forms and excavations and, except in freezing weather or as otherwise directed, thoroughly wet wood forms just prior to placing concrete.  Place no concrete on frozen soil and provide adequate protection against...
	B. To secure full bond at construction joints, surfaces of concrete already placed, including vertical and inclined surfaces, shall be thoroughly cleaned of foreign materials and laitance, roughened with suitable tools such as chipping hammers or wire...
	C. Do not place concrete having slump outside of allowable slump range.
	D. Transport concrete from mixer to place of final deposit as rapidly as practical by methods which prevent separation of ingredients and displacement of reinforcement, and which avoid rehandling.  Deposit no partially hardened concrete.  When concret...
	E. Concrete shall be placed in such manner as to prevent segregation, and accumulations of hardened concrete on forms or reinforcement above mass of concrete being placed.  To achieve this end, suitable hoppers, spouts with restricted outlets and trem...
	F. During and immediately after depositing, concrete shall be thoroughly compacted by means of internal type mechanical vibrators or other tools, or by spading to produce required quality of finish.  Vibration shall be done by experienced operators un...
	G. Vertical lifts shall not exceed 18 inches.  Vibrate completely through successive lifts to avoid pour lines.  Vibrate first lift thoroughly until top of lift glistens to avoid stone pockets, honeycomb, and segregation.
	H. Concrete shall be deposited continuously, and in layers of such thickness that no concrete will be deposited on concrete which has hardened sufficiently to cause formation of seams and planes of weakness within section.  If section cannot be placed...
	I. Cold joints, particularly in exposed concrete, including "honeycomb", are unacceptable.  If  they occur in concrete surfaces exposed to view, Engineer will require that entire section in which blemish occurs be removed and replaced with new materia...
	J. When placing exposed concrete walls or columns, strike corners of forms rapidly and repeatedly from outside along full height while depositing concrete and vibrating.
	K. Chutes, hoppers, spouts, adjacent work, etc. shall be thoroughly cleaned before and after each run and water and debris shall be discharged outside form.
	L. For sidewalks, pedestrian curb ramps, & driveways, the concrete shall be placed in alternate slabs 30 ft long except as otherwise ordered. The slabs shall be separated by transverse preformed expansion joint filler ½ in. thick.

	3.9 FINISHING OF UNFORMED CONCRETE SURFACES
	A. Smooth troweled finish:  Shall be provided where concrete flatwork is to be exposed in the finished work or is to receive resilient flooring materials.
	B. Floated finish:  Shall be provided where concrete flatwork is to receive waterproofing membranes or setting beds for finished materials.
	C. Floated finish:  Shall be provided for top surfaces of walls, slabs and beams.
	D. Rough struck surface shall be provided at top of pedestals.
	E. Steel Broom Finish (with smooth edging):  Shall be provided at exterior concrete walks, pavements and steps.
	F. Contractor, at his own expense, shall level depressed spots and grind high spots in concrete surfaces which are in excess of specified tolerances.  Leveling materials proposed for providing proper surface shall be approved by Engineer.
	G. For sidewalks, pedestrian curb ramps, and driveways, no finishing operation shall be performed while free water is present. Finishing operations shall be delayed until all bleed water and water sheen has left the surface and the concrete has starte...

	3.10 REPAIRING OF UNFORMED CONCRETE SURFACES
	A. Tops of slabs and walls shall be repaired by using either same material as originally cast or by use of dry-pack material, as approved by Engineer.  Areas affected shall be chipped back square and to depth of one inch minimum.  Hole shall then be m...

	3.11 CURING, SEALING AND PROTECTION
	A. When concrete is placed at or below ambient air temperatures of 40 degrees F. or whenever in opinion of Engineer, such or lower temperatures are likely to occur within 48 hours after placement of concrete, cold weather concreting procedures, accord...
	B. Protect concrete work against injury from heat, cold, and defacement of any nature during construction operations.
	C. Concrete shall be treated and protected immediately after concreting or cement finishing is completed, to provide continuous moist curing above 50 degrees F. for at least seven days, regardless of ambient air temperatures.
	D. Curing compounds will not be permitted for slab and beams.
	E. For sidewalks, pedestrian curb ramps, and driveways, the application of neat cement to surfaces in order to hasten hardening is prohibited.
	F. Keep permanent temperature record showing date and outside temperature for concreting operations.  Thermometer readings shall be taken at start of work in morning, at noon, and again late in afternoon.  Locations of concrete placed during such peri...
	G. Epoxy Curing Compounds/Hardener:
	1. Apply the first coat of epoxy to the plastic concrete as soon as the bleed water has totally disappeared.  This application shall serve a dual function:  a membrane curing compound which shall retain 95% or more of the mixing water in the concrete ...
	2. After a minimum curing period of 30 days and before the structure is opened to general use, wash the concrete with cleaning and degreasing chemical solution applied in accordance with the manufacturer's instructions and as specified herein.
	3. Prepare the cleaning solution in accordance with the manufacturer's instructions.  Dampen concrete surface with water.  Apply the prepared solution over the area to be cleaned using a soft fibered but densely filled brush.  Allow the solution to re...
	4. Allow concrete to dry a minimum of 24 hours and a maximum of 48 hours before application of the second coat of epoxy.
	5. Pour equal quantities of Components 'A' and 'B' into a clean container.  Mix thoroughly with a low speed electric drill equipped with a steel paddle.  Keep individual components and mixed compound covered when material is not being used.
	6. Application:  Apply mixed epoxy compound in a uniform coat at the rate of approximately 200 sq. ft. per gallon.  Mixed material may be sprayed with any equipment capable of spraying epoxy compounds, or it may be applied with a deep nap lamb's wool ...
	7. Protect surface against vehicular and pedestrian traffic during curing period (24 hours at 75˚F).
	8. Final Coat - Broom Finish and Wood Float Finish:  Concrete is totally sealed against contaminants and resists the attack of de-icing chemicals.  It may be applied at any time after the concrete has cured a minimum of 30 days and before the structur...
	9. Final Coat - Steel Trowel Finish Concrete:  Apply the second and final coat at any time after the concrete has cured a minimum of 30 days and before the structure is opened to general use.  Apply mixed epoxy compound in a uniform coat at a rate not...

	H. Concrete Sealer:  Apply to bridge copings, beam sets, parapets, vehicle barriers, boatwalls portal flank walls and other concrete surfaces indicated.  Apply in accordance with manufacturer’s instructions and the following:
	1. Contractor shall apply water repellant sealer CURESHIELD EX or approved equivalent to new concrete surfaces.
	2. Application of the sealer shall not alter the surface texture and shall be compatible with the use of surface finish coatings and caulkings.  Surface shall dry to a tack-free condition in 4 hours or less.
	3. Preparation process shall not cause any undue damage to the concrete surface, remove or alter the existing surface finish, or expose the coarse aggregate of the concrete.
	4. Concrete sealer shall be used as supplied by the manufacturer and not altered in any way.  Apply onto concrete surfaces at manufacturer’s recommended rate of coverage.
	5. Prevent the concrete sealer from coming in contact with open joints that have not yet been filled with joint sealant, so as to prevent any loss of bond of the joint sealant.


	3.12 REMOVAL OF FORMWORK, SHORING AND RESHORING
	A. Contractor shall be responsible for proper removal of formwork, shoring, and reshoring.
	B. Forms shall be removed only after concrete has attained sufficient strength to support its own weight, construction loads to be placed thereon and lateral loads, without damage to structure or excessive deflection.
	C. Forms and falsework shall not be removed unless the concrete has attained the minimum percentage compressive strength as listed in the following table:
	D. Acceptance for form removal will be based on field-cured concrete cylinders tested by the MBTA Lab.

	3.13 REPAIRING AND FINISHING OF FORMED AND ARCHITECTURAL CONCRETE SURFACES
	A. In accordance with the provisions of ACI 301, Chapter 10, all concrete shall have "smooth form finish".
	B. Intent of this Specification is to require forms, mixtures of concrete, and workmanship so that concrete surfaces will require no patching, except for plugging of tie holes.  However, where patching is acceptable to Engineer, procedure described be...
	C. Defective concrete and honeycombed areas shall not be patched unless examined and approval is given by Engineer.  If such approval is received by Contractor, areas involved shall be chipped down square and at least one inch deep to sound concrete b...
	1. For very heavy (generally, formed) patches, pea gravel may be added to mixture and proportions modified as follows:

	D. After hardening, rub lightly as described above for form tie holes.
	1. Mortar for patching shall be same mix as above except aggregate shall pass a No. 14 sieve.
	2. For all concrete to receive "smooth" finish, remove formwork fins and clean entire surface of grease, form oil, laitance, dust, and other foreign matter.
	3. "Smooth" finish shall consist of having all fins removed, joint marks smoothed off, blemishes removed, and surfaces left smooth and unmarred.
	4. Begin finishing operations as soon as practicable after removal of forms, continue with curing operations after finishing is completed.  After concrete has been well cured, carefully inspect surfaces.  Remove any fins, rough spots, streaks, hardene...

	E. Patches which become crazed, cracked, or sound hollow upon tapping shall be removed and re-placed with new material at Contractor's expense.

	3.14 CLEANING
	A. Concrete surfaces shall be cleaned of objectionable stains as determined by the Engineer.  Materials containing acid in any form or methods which will damage "skin" of concrete surfaces shall not be employed, except where otherwise specified.


	PART 4 -  MEASUREMENT AND PAYMENT
	4.1 MEASUREMENT
	A. Cast-in-place concrete will be measured as per cubic yard complete in place, including all preparation, reinforcing, formwork, accessories and incidentals.

	4.2 PAYMENT
	A. Payment for cast-in-place concrete will be made at the Contract unit price for the quantities as specified above.

	4.3 PAYMENT ITEMS
	ITEM NO. DESCRIPTION UNIT
	0329.950 CAST-IN-PLACE CONCRETE CY



	03740T-0907- STRUCTURAL CRACK REPAIR BY EPOXY INJECTION
	PART 1 -  GENERAL
	1.1 DESCRIPTION OF WORK
	A. Work Included:  This Section specifies structural bonding of designated cracks and voids in concrete structures by penetration of epoxy adhesive.

	1.2 SUBMITTALS
	A. Manufacturers' Literature:  Submit manufacturers' literature completely describing products.
	B. Installation Instructions:  Submit manufacturers' application instructions.
	C. Qualifications of Installer:  Submit applicator’s qualifications.

	1.3 QUALITY ASSURANCE
	A. Applicators' Qualification:  Applicators shall demonstrate experience on at least three similar structural repairs of 1000 linear feet minimum each, and has performed satisfactorily for a minimum period of three years.

	1.4 PRODUCT DELIVERY, STORAGE AND HANDLING
	A. Deliver materials clearly marked with legible and intact labels with manufacturer's name and brand name, and identifying contents of containers.
	B. Store materials in areas where temperatures and protection from the elements conform with manufacturer's recommendations and instructions.

	1.5 JOB CONDITIONS
	A. Environmental Requirements. Comply with manufacturer's recommendations.
	B. Protection
	1. Protect surrounding work, vehicles, planting materials and items of similar nature, from damage by epoxy injection materials and operations.
	2. When working with epoxy injection materials, comply with manufacturer's safety recommendations and instructions.



	PART 2 -  PRODUCTS
	2.1 EPOXY
	A. Type:  Two-component, non-solvent, low-viscosity epoxy adhesive system containing minimum 100 percent solids with no dilutents, wetting agents or volatile solvents, capable of being injected under pressure into cracks as small as 0.002 inch wide to...
	B. Physical Characteristics:  Following are required properties of cured materials at 77 degrees F


	PART 3 -  EXECUTION
	3.1 EQUIPMENT FOR METERING, MIXING, AND INJECTING
	A. Type:  The equipment used to meter and mix the two injection adhesive components and inject the mixed adhesive into the crack shall be portable, positive displacement type pumps with interlock to provide positive ratio control of exact proportions ...
	B. Discharge Pressure:  The injection equipment shall have the capability of discharging the mixed adhesive at pressures up to 200 psi and maintaining that pressure.
	C. Ratio Tolerance.  The equipment shall have the capability of maintaining the mix ratio for the injection adhesive prescribed by the manufacturer of the adhesive within a tolerance of plus or minus 5 percent by volume at any discharge pressure up to...

	3.2 INSPECTION
	A. Surfaces shall be dry or damp, free of standing water.
	B. Surfaces shall be free of dirt, dust, paint, grease, oil, rust or other foreign matter which would interfere with adhesion of epoxy materials.
	C. Measure the width of each crack to be repaired and determine the correct epoxy material and correct injection pressure.

	3.3 PREPARATION
	A. Clean surfaces adjacent to cracks or other areas of application of dirt, dust, grease, oil, efflorescence or other foreign matter detrimental to application of epoxy injection surface seal system.
	B. Clean such surfaces with surface cleaner in accordance with manufacturer's recommendations and instructions.
	C. Clean out cracks of all laitance with pressurized air or the equivalent.

	3.4 APPLICATION
	A. Application of Surface Seal
	1. Seal cracks to be injected with surface sealer material in such manner that no defacing or discoloration of concrete surfaces shall result.
	2. Provide entry ports in surface seals spaced not greater than crack depth center to center, but provide additional entry ports spaced as required to accomplish travel of injected material between ports and fill cracks completely with epoxy.  At wall...

	B. Epoxy Injection:  Verify the selected epoxy is suitable for applications required (vertical, horizontal and overhead application as applicable).
	1. Inject epoxy under constant pressure in accordance with procedures as recommended by manufacturer or as required to obtain 100 percent penetration of cracks without inclusion of air pockets or voids in epoxy and as required to achieve structural bo...
	2. Begin injection of epoxy at lower entry port and continue until there is an appearance of epoxy at entry port directly adjacent to or above entry port being pumped, thus indicating epoxy travel.
	3. When epoxy travel is indicated, discontinue injection on entry port being pumped, seal it, and transfer epoxy injection to next adjacent port.
	4. Perform epoxy injection continuously until cracks are completely filled.
	5. Finishing Requirements
	a. When cracks are completely filled, cure epoxy for sufficient time to allow removal of surface seal without any draining or runback of epoxy material from cracks.
	b. Remove surface seals and clean concrete surfaces with epoxy injection system cleaners as required to produce flush, inconspicuous surface having identical appearance and finish as adjoining concrete, showing no indentations or evidence of entry por...

	6. Special Requirements
	a. If Penetration of Cracks is Impossible:  Immediately notify the Engineer.
	b. Modifications to Epoxy Injection Installation Procedures:  If in order to achieve required penetration of areas being injected, epoxy injection installation procedures specified herein require modification, submit such modifications to the Engineer...


	C. Filling of Field Control Testing Core Holes.  This procedure consists of using two-component bonding agent applied to surfaces of cored holes followed by application of grout mix placed by hand trowel, thoroughly rodded and tamped in place, and fin...

	3.5 FIELD QUALITY CONTROL
	A. Visual Inspection:  Inspect each application for visual confirmation that application was performed correctly.
	B. Pressure Check Test
	1. Method.  The mixing head of the injection equipment shall be disconnected and the two-adhesive component delivery lines shall be attached to the pressure check device.  The pressure check device shall consist of two independent valved nozzles capab...
	2. Frequency of Pressure Check Test.  The pressure check test shall be run for each injection unit at the beginning and at the end of every day that unit is used in the work of crack repair.

	C. Tests for Proper Ratio
	1. Method.  The mixing head of the injection equipment shall be disconnected and the two adhesive components shall be pumped simultaneously through the ratio check device.  The ratio check device shall consist of two independent valved nozzles capable...
	2. Frequency of Test for Proper Ratio.  The ratio test shall be run for each injection unit at the beginning and at the end of every day that unit is used in the work of crack repair.

	D. Proof of Ratio and Pressure Check
	1. At all times during the course of the work the Contractor shall keep complete and accurate records available to the Engineer of the pressure and ratio check tests specified above.
	2. In addition, the Engineer at any time without prior notification of the Contractor may request the Contractor to conduct the tests specified above in the presence of the Engineer.



	PART 4 -  MEASUREMENT AND PAYMENT
	4.1 GENERAL
	A. Unless paid for under another bid item, or paid for as incidental, no separate measurement or payment will be made for work under this section. All work under this section including all labor, material, equipment, and all incidentals complete in pl...
	1.




	03742FB-1014 - CONCRETE CRACK SEALING WITH INJECTED CHEMICAL GROUT
	DESCRIPTION
	1.1    DESCRIPTION OF WORK
	A.  This Section specifies requirements for sealing leaking concrete joints, cracks, fractures and holes with injected chemical grouts.
	B. This section applies to remedial repair of new construction and repair of existing construction under this contract in cases where slurry walls, concrete, or water proofing applications do not meet the specified watertightness.
	C. Related work: Following items are not included in this specification section and will be performed under designated specification sections.
	1. Section 03740 Structural Crack Repair by Epoxy Injection
	2. Section 03930 Concrete Rehabilitation
	3. Section 07131 Self-Adhering Sheet Waterproofing
	4. Section 07141 Cold Fluid-Applied Waterproofing
	5. Section 07142 Hot Fluid-Applied Waterproofing
	6. Section 07170 Bentonite Waterproofing


	1.2 PERFORMANCE REQIREMENTS
	A. Provide and install products which prevent the passage of water.

	1.3 SUBMITTALS
	A. Submit manufacturer products data. Submit installation instructions, use limitations and recommendations for proper use of the grout materials, and provide the manufacturers current printed literature on specified products.
	B. Submit a list of equipment and a detailed procedure for the installation.
	C. Submit names and qualification of installer and manufacturer’s field representative.
	D. Furnish documentation of quantities and batch numbers of materials used at each location.

	1.4 QUALITY ASSURANCE
	A. The manufacturer of the specified products shall have an established program of training   certifying, and technically supporting general contractors
	B.   The installer shall be accepted by the manufacturer of the specified product, shall have completed a program of instruction in the use of the specified repair material, shall provide certification from the manufacturer attesting to being an appro...
	1.5          MANUFACTURER AND FIELD REPRESENTATIVE

	A. The Contractor shall arrange with the materials manufacturer to have the services of competent field representatives at the work site prior to start of grouting work to assure proper application procedures. The representative shall remain at the jo...
	B.      The manufacturer field representative shall verify the Contractors quality control procedures and documentation.

	1.6         PRODUCT DELIVERY, STORAGE AND HANDLING
	A.       Deliver the specified products in original, unopened containers with the manufacturer’s name, labels product identification, and batch numbers.
	B.      Store the specified products in condition as recommended by the manufacturer.  Protect against freezing. Discard any frozen material.


	PART 2 PRODUCTS
	2.1             POLYURETHANE CHEMICAL GROUT
	A.      The grouting material shall be a one or two component low viscosity hydrophilic or hydrophobic polyurethane liquid of the type that is injected into joints, holes or cracks. Material must also be suitable when used in conjunction with a carrie...
	B. Properties of Uncured Polyurethane Chemical Grout:
	Property          Standards                 Results
	1.Solids Content:             ASTM 2369           100  % min
	2.Viscosity:              ASTM 2196 at 77 F         700  CPS max
	3. Elongation (cured)           ASTM D3574     125 % min.
	4. Flash Point (Pensky Martens)        ASTM D93                       215   F min

	2.2 ACRYLIC GROUT
	A.     The grouting material shall be multiple component, low viscosity,  acrylic liquid grout which forms a flexible, waterproof gel when cured.  The gel time shall be adjustable to meet the site conditions without negatively impacting the properties...
	B. Properties of Acrylic Chemical Grout:
	Property         Standards                 Results
	1.Viscosity:              ASTM D2196 at 77F    20 CPS max
	2.Elongation (at break)      ASTM  D638     250% min
	3.Flash Point (Pensky Martens)         ASTM D93                              215  F min

	2.3 ELASTOMERIC POLYMER RUBBER GROUT
	A.     One component elastomeric polymer rubber liquid designed to be injected through concrete to the waterproofing membrane behind joints, holes and cracks to stop active leaks.  Compound shall be non-toxic and non- flammable after curing.  The rubb...
	B. Properties of Elastomeric Polymer Rubber Grout:
	Property         Standards                 Results
	1.Solids Content:       ASTM D1353           75% min
	2.Viscosity:              ASTM D2196 at 70F      3,000,000 CPS min
	3.Softening         ASTM D36       90 F max
	4. Flash Point (Pensky Martens)         ASTM D56                                   200 degrees F min

	2.4 ACCESSORIES
	A. Packers for automated application shall be supplied from the manufacturer of the grout or equivalent in type, size and material.  Equivalent packer must be acceptable to grout manufacturer and Engineer.
	B. Moisture impermeable hoses are required for use where grout material is being pumped.
	C. Other materials, as required by the grout manufacturer as needed.
	2.5 PUMPS AND MISCELLANEOUS EQUIPMENT
	A. Use only pumps and mixers approved by grout manufacturer.
	B. Hammer drills and masonry bits or core drills as required installing packers for grouting in accordance with manufacturer’s recommendations.
	PART 3 EXCUTION
	3.1               PREPARATION
	General
	A. The concrete cracks, holes, joints, and fractures shall be clean and sound.  Remove dust, laitance, grease, curing compounds, waxes impregnations, foreign particles, coatings, efflorescence, rust, stains, and deleterious materials by wire brushing,...
	B. If the crack or joint to be injected is ½ inch wide or greater at surface, use oil free oakum saturated with grout and mix with water. Hold oakum for 1 to 2 minutes to allow foaming and insert oakum into the crack, hole or joint.  Water shall be sp...
	C. Acrylic or Polyurethane
	a. Drill offset injection holes at a distance from the crack or joint half the depth of the concrete
	b. Drill at a 45 degree angle to intersect the crack or joint at just over half the depth of the concrete.
	c. Alternate the injection holes on either side of the crack or joint.
	d. Space holes so the grout can completely fill the crack or joint.. Injection hole spacing is normally 6 inches to 24 inches apart depending upon the width of the defect.  Generally the wider the defect, the greater the distance of grout travel; ther...
	e. Install the injection packers in holes and tighten.
	f. All locations to be grouted shall be thoroughly flushed with clean water pumped through the packers to remove dirt, dust, and other contaminants.
	D. Elastomeric Polymer Rubber Grout
	a. Clean and surface seal crack or joint to prevent material from leaking.
	b. Determine thickness of concrete and drill or core perpendicular to the surface, through the concrete to the waterproofing membrane.  Size and spacing to be in accordance with grout manufacturer’s written recommendations.  Clean holes as required to...
	3.2      APPLICATION
	A.    General
	1. Follow manufacturer’s guidelines for temperature restrictions during installation of grout products.
	2. The injection equipment shall meter the chemical grout and dispense the product into the prepared crack,  hole, joint or area of defective waterproofing.  The unit shall be portable and be approved by grout manufacturer.  The pump shall provide con...
	3. Follow manufacturer’s recommendations for the use of safety equipment required.
	1.   Follow steps listed in preparation section above.
	1. Follow preparation as listed above.
	2. Using low pressure, slowly inject grout until counter flow is observed at adjacent injection hole.
	3. Move to next injection location, and patch previous hole as required.
	4. Continue until all locations have been injected.

	D. Inspect repaired areas after grout has cured.  If leaking continues, repeat above steps as required to stop the leak.
	E. Remove packer and restore injection locations to match surrounding surface in areas which can be viewed by the public.  For all other areas there is no need to remove the packers. However excess grout and debris must be removed.
	F. Adhere to all manufacturer’s notes appearing in product literature, and the following precautions:
	1. Drawings of the areas to be repaired shall be reviewed before start.
	2. Minimum substrate temperature shall be 40 degrees F unless otherwise stated in manufacturer’s literature.
	3. All equipment in contact with grout shall be dry. (Separate pumps required for grout and water).
	3.3        CLEANING
	A. Provide suitable canvas or plastic traps to protect adjacent areas during injection.
	B. Clean overflow from adjacent surfaces using materials and methods recommended by manufacturer. Leave finished work and work in area neat, clean condition without evidence of spillovers.
	COMPENSATION
	4.1  GENERAL




	03930 - CONCRETE REHABILITATION
	PART 1 -  GENERAL
	1.1 DESCRIPTION OF WORK
	A. Work Included:  This Section specifies the following items.
	1. Removal of deteriorated concrete and reinforcement and subsequent replacement and patching.
	2. Floor joint repair.
	3. Epoxy crack injection.

	B. Related Work: The following items are not included in this Section and will be performed under the designated Sections:
	1. Section 07190 – WATER REPELLENTS; clear penetrating and film-forming water repellents applied to concrete.
	2. Section 03300 – CAST-IN-PLACE CONCRETE
	3. Section 03371 - SHOTCRETE


	1.2 SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include material descriptions, chemical composition, physical properties, test data, and mixing, preparation, and application instructions.
	B. Formwork and Shoring Drawings:  Prepared by or under the supervision of a qualified professional engineer detailing formwork and temporary shoring and supports.  Include schedule and sequence for erection and removal relative to removal of deterior...
	C. Samples:  Cured Samples of patching materials.
	D. Qualification Data:  For installers.
	E. Material Certificates:  For each type of product indicated, signed by manufacturers.
	F. Rehabilitation Program:  For each phase of rehabilitation process, including protection of surrounding materials and Project site during operations.  Describe in detail materials, methods, equipment, and sequence of operations to be used for each p...
	1. If alternative materials and methods to those indicated are proposed for any phase of rehabilitation work, submit substitution request and provide a written description of proposed materials and methods, including evidence of successful use on othe...


	1.3 QUALITY ASSURANCE
	A. Installer Qualifications:  Installer that employs workers trained and approved by manufacturer.
	B. Manufacturer Qualifications:  Manufacturer that employs factory-trained representatives who are available for consultation and Project-site inspection.
	C. Source Limitations:  Obtain each type of material through one source from a single manufacturer.
	D. Hold Point - Mockups:  Build mockups for concrete removal and patching, floor joint repair and epoxy crack injection to demonstrate aesthetic effects and set quality standards for materials and execution.
	1. Approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.


	1.4 DELIVERY, STORAGE, AND HANDLING
	A. Deliver materials to Project site in manufacturer's original and unopened containers, labeled with type and name of products and manufacturers.
	B. Comply with manufacturer's written instructions for minimum and maximum temperature requirements and other conditions for storage.
	C. Store cementitious materials off the ground, under cover, and in a dry location.
	D. Store aggregates, covered and in a dry location, where grading and other required characteristics can be maintained and contamination avoided.

	1.5 PROJECT CONDITIONS
	A. Environmental Limitations for Epoxies:  Do not apply when air and substrate temperatures are outside limits permitted by manufacturer.  During hot weather, cool epoxy components before mixing, store mixed products in shade, and cool unused mixed pr...
	1. Use only Class A epoxies when substrate temperatures are below or are expected to go below 40deg F within 8 hours.
	2. Use only Class A or B epoxies when substrate temperatures are below or are expected to go below 60 deg F within 8 hours.
	3. Use only Class C epoxies when substrate temperatures are above and are expected to stay above 60 deg F for 8 hours.

	B. Cold-Weather Requirements for Cementitious Materials:  Comply with the following procedures:
	1. When air temperature is below 40 deg F, heat patching material ingredients and existing concrete to produce temperatures between 40 and 90 deg F.
	2. When mean daily air temperature is between 25 and 40 deg F, cover completed Work with weather-resistant insulating blankets for 48 hours after repair or provide enclosure and heat to maintain temperatures above 32 deg F within the enclosure for 48 ...
	3. When mean daily air temperature is below 25 deg F, provide enclosure and heat to maintain temperatures above 32 deg F within the enclosure for 48 hours after repair.

	C. Hot-Weather Requirements for Cementitious Materials:  Protect repair work when temperature and humidity conditions produce excessive evaporation of water from patching materials.  Provide artificial shade and wind breaks, and use cooled materials a...


	PART 2 -  PRODUCTS
	2.1 BONDING AGENTS
	A. Epoxy-Modified, Cementitious Bonding and Anticorrosion Agent:  Product that consists of water-insensitive epoxy adhesive, Portland Cement, and water-based solution of corrosion-inhibiting chemicals that forms a protective film on steel reinforcement.
	1. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, the following:
	a. Euclid Chemical Company (The); Corr-Bond.
	b. Sika Corporation; Armatec 110 EpoCem.
	c. Sonneborn, Div. of ChemRex; Sonoprep.
	d. Tamms Industries, Inc.; Duralprep A.C.


	B. Epoxy Bonding Agent:  ASTM C 881/C 881M, Type II.
	1. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, the following:
	a. Anti-Hydro International, Inc.; Poly-Epoxy Bonding #100.
	b. Euclid Chemical Company (The); Euco #452 Epoxy System.
	c. Sika Corporation; Sikadur 35, Hi-Mod LV.
	d. Sonneborn, Div. of ChemRex; Epogel or Epogrip.
	e. Tamms Industries, Inc.; Duralbond.
	f. ThoRoc, Div. of ChemRex; Epoxy Adhesive 24LPL.


	C. Mortar Scrub-Coat:  1 part Portland Cement complying with ASTM C 150, Type I, II, or III and 1 part fine aggregate complying with ASTM C 144, except 100 percent passing a No. 16 sieve.

	2.2 PATCHING MORTAR
	A. Patching Mortar, General:
	1. Unless otherwise indicated, use any of the products specified in this Article.
	2. Overhead Patching Mortar:  For overhead repairs, use patching mortar recommended by manufacturer for overhead use and as specified in this Article.
	3. Coarse Aggregate for Adding to Patching Mortar:  Washed aggregate complying with ASTM C 33, Size No. 8, Class 5S.  Add only as permitted by patching mortar manufacturer.

	B. Cementitious Patching Mortar:  Packaged, dry mix complying with ASTM C 928.
	1. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, the following:
	a. Cementitious Patching Mortar:
	1) Sika Corporation; Sikarepair 223.
	2) Sonneborn, Div. of ChemRex; Deep Pour Mortar.
	3) ThoRoc, Div. of ChemRex; LA Repair Mortar.

	b. Cementitious Patching Mortar, Rapid Setting:
	1) Meadows, W. R. Inc.; Sealtight Meadow-Patch 20.
	2) Sika Corporation; Sikaset Roadway Patch.
	3) Sonneborn, Div. of ChemRex; Road Patch.
	4) Tamms Industries, Inc.; Speed Crete 2028.
	5) ThoRoc, Div. of ChemRex; 10-61 Rapid Mortar.




	2.3 CONCRETE
	A. Concrete Materials and Admixtures:  Comply with Division 3 Section 03300 "Cast-in-Place Concrete".
	B. Steel and Fiber Reinforcement and Reinforcement Accessories:  Comply with Division 3 Section 03300 "Cast-in-Place Concrete".
	C. Form-Facing Materials:  Comply with Division 3 Section 03300 "Cast-in-Place Concrete".
	D. Shotcrete:  Comply with Division 3 Section 03371 "Shotcrete".
	E. Preplaced Aggregate:  Washed aggregate complying with ASTM C 33, Class 5S, with 100 percent passing a 1-1/2-inch sieve, 95 to 100 percent passing a 1-inch sieve, 40 to 80 percent passing a 3/4-inch sieve, 0 to 15 percent passing a 1/2-inch sieve, a...
	F. Fine Aggregate for Grout Used with Preplaced Aggregate:  Fine aggregate complying with ASTM C 33, but with 100 percent passing a No. 8 sieve, 95 to 100 percent passing a No. 16 sieve, 55 to 80 percent passing a No. 30 sieve, 30 to 55 percent passin...
	G. Grout Fluidifier for Grout Used with Preplaced Aggregate:  ASTM C 937.
	H. Portland Cement for Grout Used with Preplaced Aggregate:  ASTM C 150.
	I. Pozzolans for Grout Used with Preplaced Aggregate:  ASTM C 618.

	2.4 MISCELLANEOUS MATERIALS
	A. Epoxy Joint Filler:  2-component, semirigid, 100 percent solids, epoxy resin with a Type A Shore durometer hardness of at least 80 per ASTM D 2240.
	B. Epoxy Crack Injection Adhesive:  ASTM C 881/C 881M.
	C. Capping Adhesive:  Product manufactured for use with crack injection adhesive by same manufacturer.
	D. Corrosion-Inhibiting Treatment Materials:  Water-based solution of alkaline corrosion-inhibiting chemicals that penetrates concrete by diffusion and forms a protective film on steel reinforcement.
	E. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M.
	1. After fabricating, prepare surfaces to comply with SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning".
	2. After preparation, apply two-coat high-performance coating system consisting of organic zinc-rich primer, complying with SSPC-Paint 20 or SSPC-Paint 29 and topcoat of high-build, urethane or epoxy coating recommended by manufacturer for application...

	F. Bolts, Nuts, and Washers:  Carbon steel; ASTM A 307, Grade A, for bolts; ASTM A 563, Grade A, for nuts; and ASTM F 436 for washers; hot-dip or mechanically zinc coated.
	G. Postinstalled Anchors:  Chemical or expansion anchors, made from stainless-steel components complying with ASTM F 593 and ASTM F 594, Alloy Group 1 or 2 for bolts and nuts; ASTM A 666 or ASTM A 276, Type 304 or 316, for anchors, with capability to ...

	2.5 MIXES
	A. Mix products, in clean containers, according to manufacturer's written instructions.
	1. Add clean silica sand and coarse aggregates to products only as recommended by manufacturer.
	2. Do not add water, thinners, or additives unless recommended by manufacturer.
	3. When practical, use manufacturer's premeasured packages to ensure that materials are mixed in proper proportions.  When premeasured packages are not used, measure ingredients using graduated measuring containers; do not estimate quantities or use s...
	4. Do not mix more materials than can be used within recommended open time.  Discard materials that have begun to set.

	B. Mortar Scrub-Coat:  Mix with enough water to provide consistency of thick cream.
	C. Dry-Pack Mortar:  Mix with just enough liquid to form damp cohesive mixture that can be squeezed by hand into a ball but is not plastic.
	D. Concrete:  Comply with Division 3 Section 03300 "Cast-in-Place Concrete".
	E. Shotcrete:  Comply with Division 3 Section 03371 "Shotcrete".
	F. Grout for Use with Preplaced Aggregate:  Proportion according to ASTM C 938.  Add grout fluidifier to mixing water followed by cementitious materials and then fine aggregate.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Notify Engineer seven days in advance of dates when areas of deteriorated or delaminated concrete and deteriorated reinforcing bars will be located.
	B. Locate areas of deteriorated or delaminated concrete using hammer or chain drag sounding and mark boundaries.  Mark areas for removal by simplifying and squaring off boundaries as directed by Engineer.  At columns and walls make boundaries level an...
	C. Locate at least three reinforcing bars using a pachometer, and drill test holes to determine depth of cover.  Calibrate pachometer, using depth of cover measurements, and verify depth of cover in removal areas using pachometer.

	3.2 PREPARATION
	A. Protect people, motor vehicles, equipment, surrounding construction, Project site, plants, and surrounding buildings from injury resulting from concrete rehabilitation work.
	1. Erect and maintain temporary protective covers over pedestrian walkways and at points of entrance and exit for people and vehicles, unless such areas are made inaccessible during the course of concrete rehabilitation work.  Construct covers of tigh...
	2. Protect adjacent equipment and surfaces by covering them with heavy polyethylene film and waterproof masking tape or a liquid strippable masking agent.  If practical, remove items, store, and reinstall after potentially damaging operations are comp...
	3. Neutralize and collect alkaline and acid wastes according to requirements of authorities having jurisdiction, and dispose of by legal means off Authority's property.
	4. Dispose of runoff from wet operations by legal means and in a manner that prevents soil erosion, undermining of paving and foundations, damage to landscaping, and water penetration into building interiors.

	B. Shoring:  Install temporary supports before beginning concrete removal.
	C. Concrete Removal:
	1. Saw-cut perimeter of areas indicated for removal to a depth of at least 1/2 inch.  Make cuts perpendicular to concrete surfaces and no deeper than cover on reinforcement.
	2. Remove deteriorated and delaminated concrete by breaking up and dislodging from reinforcement.
	3. Remove additional concrete, if necessary, to provide a depth of removal of at least 1/2 inch over entire removal area.
	4. Where half or more of the perimeter of reinforcing bar is exposed, bond between reinforcing bar and surrounding concrete is broken, or reinforcing bar is corroded, remove concrete from entire perimeter of bar and to provide at least a 3/4-inch clea...
	5. Test areas where concrete has been removed by tapping with hammer, and remove additional concrete until unsound and disbonded concrete is completely removed.
	6. Provide fractured aggregate surfaces with a profile of at least 1/8 inch that is approximately perpendicular or parallel to original concrete surfaces.  At columns and walls, make top and bottom surfaces level, unless otherwise directed.
	7. Thoroughly clean removal areas of loose concrete, dust, and debris.

	D. Reinforcing Bar Preparation:  Remove loose and flaking rust from reinforcing bars by abrasive blast cleaning until only tightly bonded light rust remains.
	1. Where section loss of reinforcing bar is more than 25 percent, or 20 percent in 2 or more adjacent bars, cut bars and remove and replace as directed by Engineer.  Remove additional concrete as necessary to provide at least 3/4-inch clearance at exi...

	E. Preparation of Floor Joints for Repair:  Saw-cut joints full width to edges and depth of spalls, but not less than 3/4 inch deep.  Clean out debris and loose concrete; vacuum or blow clear with compressed air.
	F. Surface Preparation for Corrosion-Inhibiting Treatment:  Clean concrete by low-pressure water cleaning, detergent scrubbing or sand blasting to remove dirt, oils, films, and other materials detrimental to treatment application.  Allow surface to dr...

	3.3 APPLICATION
	A. General:  Comply with manufacturer's written instructions and recommendations for application of products, including surface preparation.
	B. Epoxy-Modified, Cementitious Bonding and Anticorrosion Agent:  Apply to reinforcing bars and concrete by stiff brush or hopper spray according to manufacturer's written instructions.  Apply to reinforcing bars in two coats, allowing first coat to d...
	C. Epoxy Bonding Agent:  Apply to reinforcing bars and concrete by brush, roller, or spray according to manufacturer's written instructions, leaving no pinholes or other uncoated areas.  Apply to reinforcing bars in at least two coats, allowing first ...
	D. Latex Bonding Agent, Type II:  Mix with Portland Cement and scrub into concrete surface according to manufacturer's written instructions.  Apply patching mortar or concrete while bonding agent is still wet.  If bonding agent dries, recoat before pl...
	E. Latex Bonding Agent, Type I:  Apply to concrete by brush roller or spray.  Allow to dry before placing patching mortar or concrete.
	F. Mortar Scrub-Coat:  Dampen repair area and surrounding concrete 6 inches beyond repair area.  Remove standing water and apply scrub-coat with a brush, scrubbing it into surface and thoroughly coating repair area.  If scrub-coat dries, recoat before...
	G. Patching Mortar:  Unless otherwise recommended by manufacturer, apply as follows:
	1. Wet substrate thoroughly and then remove standing water.  Scrub a slurry of neat patching mortar mixed with latex bonding agent into substrate, filling pores and voids.
	2. Place patching mortar by troweling toward edges of patch to force intimate contact with edge surfaces.  For large patches, fill edges first and then work toward center, always troweling toward edges of patch.  At fully exposed reinforcing bars, for...
	3. For vertical patching, place material in lifts of not more than 2 inches nor less than 1/48inch.  Do not feather edge.
	4. For overhead patching, place material in lifts of not more than 1-1/2 inches nor less than 1/8 inch.  Do not feather edge.
	5. After each lift is placed, consolidate material and screed surface.
	6. Where multiple lifts are used, score surface of lifts to provide a rough surface for application of subsequent lifts.  Allow each lift to reach final set before placing subsequent lifts.
	7. Allow surfaces of lifts that are to remain exposed to become firm and then finish to a smooth surface with a broom or burlap drag.
	8. Wet-cure cementitious patching materials, including polymer-modified, cementitious patching materials, for not less than seven days by water-fog spray or water-saturated absorptive cover.

	H. Dry-Pack Mortar:  Use for deep cavities and where indicated.  Unless otherwise recommended by manufacturer, apply as follows:
	1. Provide forms where necessary to confine patch to required shape.
	2. Wet substrate and forms thoroughly and then remove standing water.
	3. Place dry-pack mortar into cavity by hand, and compact into place with a hardwood drive stick and mallet or hammer.  Do not place more material at a time than can be properly compacted.  Continue placing and compacting until patch is approximately ...
	4. After cavity is filled and patch is compacted, trowel surface to match profile and finish of surrounding concrete.  A thin coat of patching mortar may be troweled into the surface of patch to help obtain required finish.
	5. Wet-cure patch for not less than seven days by water-fog spray or water-saturated absorptive cover.

	I. Concrete:  Place according to Division 3 Section 03300 "Cast-in-Place Concrete" and as follows:
	1. Apply bonding agent to reinforcement and concrete substrate.
	2. Use vibrators to consolidate concrete as it is placed.
	3. At unformed surfaces, screed concrete to produce a surface that when finished with patching mortar will match required profile and surrounding concrete.
	4. Where indicated place concrete by form and pump method.
	a. Design and construct forms to resist pumping pressure in addition to weight of wet concrete.  Seal joints and seams in forms and junctions of forms with existing concrete.
	b. Pump concrete into place, releasing air from forms as concrete is introduced.  When formed space is full, close air vents and pressurize to 14 psi.

	5. Wet-cure concrete for not less than seven days by leaving forms in place or keeping surfaces continuously wet by water-fog spray or water-saturated absorptive cover.
	6. Fill placement cavities with dry-pack mortar and repair voids with patching mortar.  Finish to match surrounding concrete.

	J. Shotcrete:  Place according to Division 3 Section 03371 "Shotcrete" and as follows:
	1. Apply bonding agent to reinforcement and concrete substrate.
	2. Screed and finish shotcrete to produce a surface matching required profile and surrounding concrete.

	K. Grouted Preplaced Aggregate Concrete:  Use for column and wall repairs.  Place as follows:
	1. Design and construct forms to resist pumping pressure in addition to weight of wet grout.  Seal joints and seams in forms and junctions of forms with existing concrete.
	2. Apply bonding agent to reinforcement and concrete substrate.
	3. Place aggregate in forms, consolidating aggregate as it is placed.  Pack aggregate into upper areas of forms to achieve intimate contact with concrete surfaces.
	4. Fill forms with water to thoroughly dampen aggregate and substrates.  Drain water from forms before placing grout.
	5. Pump grout into place at bottom of preplaced aggregate, forcing grout upward.  Release air from forms at top as grout is introduced.  When formed space is full and grout flows from air vents, close vents and pressurize to 14 psi.
	6. Wet-cure concrete for not less than seven days by leaving forms in place or keeping surfaces continuously wet by water-fog spray or water-saturated absorptive cover.
	7. Repair voids with patching mortar and finish to match surrounding concrete.

	L. Joint Filler:  Install in nonmoving floor joints where indicated.
	1. Install filler to a depth of at least 2 inches.  Use fine silica sand no more than 1/4 inch deep to close base of joint.  Do not use sealant backer rods or compressible fillers below joint filler.
	2. Install filler so that when cured, it is flush at top surface of adjacent concrete.  If necessary, overfill joint and remove excess when filler has cured.

	M. Epoxy Crack Injection:  Comply with manufacturer's written instructions and the following:
	1. Clean areas to receive capping adhesive of oil, dirt, and other substances that would interfere with bond, and clean cracks with oil-free compressed air or low-pressure water to remove loose particles.
	2. Place injection ports as recommended by epoxy manufacturer, spacing no farther apart than thickness of member being injected.  Seal injection ports in place with capping adhesive.
	3. Seal cracks at exposed surfaces with a ribbon of capping adhesive at least 1/4 inch thick by 1 inch wider than crack.
	4. Inject cracks wider than 0.003 inch to a depth of 8 inches or to a width of less than 0.003 inch, whichever is less.
	5. Inject epoxy adhesive, beginning at widest part of crack and working toward narrower parts.  Inject adhesive into ports to refusal, capping adjacent ports when they extrude epoxy.  Cap injected ports and inject through adjacent ports until crack is...
	6. After epoxy adhesive has set, remove injection ports and grind surfaces smooth.

	N. Corrosion-Inhibiting Treatment:  Apply by brush, roller, or airless spray in two coats at manufacturer's recommended application rate.  Remove film of excess treatment by high-pressure washing before patching treated concrete.

	3.4 FIELD QUALITY CONTROL
	A. Testing Agency:  Contractor shall engage a qualified testing agency to sample materials and perform tests as follows:
	1. Patching Mortar, Packaged Mixes:  Randomly selected samples tested according to ASTM C 928.
	2. Concrete:  As specified in Division 3 Section "Cast-in-Place Concrete".
	3. Shotcrete:  As specified in Division 3 Section "Shotcrete".
	4. Grouted Preplaced Aggregate:  Tested for compressive strength of grout according to ASTM C 942.
	a. Testing Frequency:  One sample for each 25 cu. yd. of grout or fraction thereof, but not less than one sample for each day's work.

	5. Joint Filler:  Core drilled samples to verify proper installation.
	a. Testing Frequency:  One sample for each 100 feet of joint filled.
	b. Where samples are taken, fill holes with joint filler.

	6. Epoxy Crack Injection:  Core drilled samples to verify proper installation.
	a. Testing Frequency:  3 samples from mockup and 1 sample for each 100 feet of crack injected.
	b. Where samples are taken, fill holes with epoxy mortar.




	PART 4 -  MEASUREMENT AND PAYMENT
	4.1 GENERAL
	A. Unless paid for under another bid item, or paid for as incidental, no separate measurement or payment will be made for work under this section. All work under this section including all labor, material, equipment, and all incidentals complete in pl...



	04800 - MASONRY
	PART 1 -  GENERAL
	1.1 DESCRIPTION OF WORK
	A. Work Included:  This Section specifies the following items.
	1. Concrete masonry units.
	2. Face brick.
	3. Stone trim units.
	4. Mortar and grout.
	5. Reinforcing steel, masonry joint reinforcement, ties and anchors
	6. Masonry-cell insulation.
	7. Cavity-wall insulation.

	B. Items To Be Installed Only:  Install the following items as furnished by the designated Sections:
	1. Section 05500 - MISCELLANEOUS METALS:
	a. Lintels, miscellaneous metal and iron sleeves, anchors, inserts and plates to be built into masonry walls.

	2. Section 07600, FLASHING AND SHEET METAL:
	a. Through-wall flashings and built-in flashings.

	3. Section 15600, HEATING, VENTILATING, AND AIR CONDITIONING:
	a. Grilles in interior masonry walls.
	b. Access doors in masonry openings.
	c. Pipe and duct sleeves for placement into masonry openings.


	C. Items To Be Furnished Only:  Furnish the following items for installation by the designated Sections:
	1. Section 03300 - CAST-IN-PLACE CONCRETE:
	a. Dovetail slots for masonry anchors.

	2. Section 05100 - STRUCTURAL STEEL:
	a. Anchor sections of adjustable masonry anchors for connecting to structural frame.


	D. Related Work:  The following items are not included in this Section and will be performed under the designated Sections:
	1. Section 07920 - JOINT SEALANTS; sealing control and expansion joints in unit masonry.


	1.2 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  For the following:
	1. Masonry Units:  Show sizes, profiles, coursing, and locations of special shapes.
	2. Stone Trim Units:  Show sizes, profiles, and locations of each stone trim unit required.
	3. Reinforcing Steel:  Detail bending and placement of unit masonry reinforcing bars.  Comply with ACI 315, "Details and Detailing of Concrete Reinforcement."

	C. Samples for Verification:  For each type and color of the following:
	1. Exposed concrete masonry units.
	2. Face brick, in the form of straps of five or more bricks.
	3. Pigmented mortar.  Make Samples using same sand and mortar ingredients to be used on Project.  Label Samples to indicate types and amounts of pigments used.
	4. Stone trim.
	5. Weep holes/vents.
	6. Accessories embedded in masonry.

	D. Qualification Data:  For testing agency.
	E. Material Certificates:  Include statements of material properties indicating compliance with requirements including compliance with standards and type designations within standards.  Provide for each type and size of the following:
	1. Masonry units.
	a. Include material test reports substantiating compliance with requirements.
	b. For bricks, include size-variation data verifying that actual range of sizes falls within specified tolerances.
	c. For exposed brick, include material test report for efflorescence according to ASTM C 67.
	d. For masonry units used in structural masonry, include data and calculations establishing average net-area compressive strength of units.

	2. Cementitious materials.  Include brand, type, and name of manufacturer.
	3. Preblended, dry mortar mixes.  Include description of type and proportions of ingredients.
	4. Grout mixes.  Include description of type and proportions of ingredients.
	5. Reinforcing bars.
	6. Joint reinforcement.
	7. Anchors, ties, and metal accessories.

	F. Mix Designs:  For each type of mortar and grout.  Include description of type and proportions of ingredients.
	1. Include test reports, per ASTM C 780 for mortar mixes required to comply with property specification.
	2. Include test reports, per ASTM C 1019 for grout mixes required to comply with compressive strength requirement.

	G. Tests Results:  For each type of test including mortar, grout and prism tests, for approval by the Engineer.
	H. Cold-Weather Procedures:  Detailed description of methods, materials, and equipment to be used to comply with cold-weather requirements.
	I. UL Certificate of Compliance for fire rated concrete masonry units.

	1.3 QUALITY ASSURANCE
	A. Testing Agency Qualifications:  An independent agency qualified according to ASTM C 1093 for testing indicated, as documented according to ASTM E 548.
	B. Source Limitations for Masonry Units:  Obtain exposed masonry units of a uniform texture and color, or a uniform blend within the ranges accepted for these characteristics, through one source from a single manufacturer for each product required.
	C. Source Limitations for Mortar Materials:  Obtain mortar ingredients of a uniform quality, including color for exposed masonry, from a single manufacturer for each cementitious component and from one source or producer for each aggregate.
	D. Preconstruction Testing Service:  The Contractor will engage a qualified independent testing agency to perform preconstruction testing indicated below.  Payment for these services will be made by the Contractor.  Retesting of materials that fail to...
	1. Prism Test:  For each type of construction required, per ASTM C 1314; strength as specified.

	E. Fire-Resistance Ratings:  Where indicated, provide materials and construction identical to those of assemblies with fire-resistance ratings determined per ASTM E 119 by a testing and inspecting agency, by equivalent concrete masonry thickness, or b...
	F. Hold Point - Sample Panels:  Build sample panels to verify selections made under sample submittals and to demonstrate aesthetic effects.  Comply with requirements in Division 1 for mockups.
	1. Build sample panels for typical exterior and interior walls in sizes approximately 48 incheslong by 48 incheshigh by full thickness.
	2. Where masonry is to match existing, erect panels adjacent and parallel to existing surface.
	3. Clean one-half of exposed faces of panels with masonry cleaner indicated.
	4. Protect approved sample panels from the elements with weather-resistant membrane.
	5. Approval of sample panels is for color, texture, and blending of masonry units; relationship of mortar and sealant colors to masonry unit colors; tooling of joints; aesthetic qualities of workmanship; and other material and construction qualities s...
	a. Approval of sample panels does not constitute approval of deviations from the Contract Documents contained in sample panels unless such deviations are specifically approved by Engineer in writing.
	b. The standard for the work during construction shall be the same as demonstrated on approved panels.



	1.4 DELIVERY, STORAGE, AND HANDLING
	A. Store masonry units on elevated platforms in a dry location.  If units are not stored in an enclosed location, cover tops and sides of stacks with waterproof sheeting, securely tied.  If units become wet, do not install until they are dry.
	B. Store cementitious materials on elevated platforms, under cover, and in a dry location.  Do not use cementitious materials that have become damp.
	C. Store aggregates where grading and other required characteristics can be maintained and contamination avoided.
	D. Deliver preblended, dry mortar mix in moisture-resistant containers designed for lifting and emptying into dispensing silo.  Store preblended, dry mortar mix in delivery containers on elevated platforms, under cover, and in a dry location or in a m...
	E. Store masonry accessories, including metal items, to prevent corrosion and accumulation of dirt and oil.

	1.5 PROJECT CONDITIONS
	A. Protection of Masonry:  During construction, cover tops of walls, projections, and sills with waterproof sheeting at end of each day's work.  Cover partially completed masonry when construction is not in progress.
	1. Extend cover a minimum of 24 inchesdown both sides and hold cover securely in place.
	2. Where 1 wythe of multiwythe masonry walls is completed in advance of other wythes, secure cover a minimum of 24 inchesdown face next to unconstructed wythe and hold cover in place.

	B. Do not apply uniform floor or roof loads for at least 12 hours and concentrated loads for at least 3 days after building masonry walls or columns.
	C. Stain Prevention:  Prevent grout, mortar, and soil from staining the face of masonry to be left exposed or painted.  Immediately remove grout, mortar, and soil that come in contact with such masonry.
	1. Protect base of walls from rain-splashed mud and from mortar splatter by spreading coverings on ground and over wall surface.
	2. Protect sills, ledges, and projections from mortar droppings.
	3. Protect surfaces of window and door frames, as well as similar products with painted and integral finishes, from mortar droppings.
	4. Turn scaffold boards near the wall on edge at the end of each day to prevent rain from splashing mortar and dirt onto completed masonry.

	D. Cold-Weather Requirements:  Do not use frozen materials or materials mixed or coated with ice or frost.  Do not build on frozen substrates.  Remove and replace unit masonry damaged by frost or by freezing conditions.  Comply with cold-weather const...
	1. Cold-Weather Cleaning:  Use liquid cleaning methods only when air temperature is 40 deg Fand above and will remain so until masonry has dried, but not less than 7 days after completing cleaning.

	E. Hot-Weather Requirements:  Comply with hot-weather construction requirements contained in ACI 530.1/ASCE 6/TMS 602.


	PART 2 -  PRODUCTS
	2.1 CONCRETE MASONRY UNITS (CMUs)
	A. Concrete Masonry Units:  ASTM C 90, normalweight unless indicated otherwise manufactured to dimensions 3/8 inch less than nominal dimensions.
	B. Shapes:  Provide standard shapes indicated and as required for building configuration.  Provide special shapes for lintels, corners, jambs, sashes, movement joints, headers, bonding, and other special conditions.
	C. Integral Water Repellent:  Provide units made with integral water repellent for exposed units.
	1. Integral Water Repellent:  Liquid polymeric, integral water-repellent admixture that does not reduce flexural bond strength.  Units made with integral water repellent, when tested as a wall assembly made with mortar containing integral water-repell...
	a. Addiment Incorporated; Block Plus W-10.
	b. Grace Construction Products, a unit of W. R. Grace & Co. - Conn.; Dry-Block.
	c. Master Builders, Inc.; Rheopel.



	2.2 BRICK
	A. Face Brick:  ASTM C 216, Grade SW, Type FBS.
	1. Trade Reference and Color:  As selected by Engineer.
	2. Size (Actual Dimensions):  As selected by Engineer.
	3. Initial Rate of Absorption:  Less than 30 g/30 sq. in.per minute when tested per ASTM C 67.
	4. Efflorescence:  Provide brick that has been tested according to ASTM C 67 and is rated "not effloresced".
	5. Where shown to "match existing", provide face brick matching color range, texture, and size of existing adjacent brickwork.

	B. Building (Common) Brick where Concealed:  ASTM C 62, Grade SW.
	C. General:  Provide shapes indicated and as follows:
	1. For ends of sills and caps and for similar applications that would otherwise expose unfinished brick surfaces, provide units without cores or frogs and with exposed surfaces finished.
	2. Provide special shapes for applications where stretcher units cannot accommodate special conditions, including those at corners, movement joints, bond beams, sashes, and lintels.
	3. Provide special shapes for applications requiring brick of size, form, color, and texture on exposed surfaces.
	4. Provide special shapes for applications where shapes produced by sawing would result in sawed surfaces being exposed to view.
	5. Units which are sawn and less than one-half full size shall not be used.


	2.3 STONE TRIM UNITS
	A. Granite: Provide granite complying with ASTM C 615 and NBGQA's "Specifications for Architectural Granite" and as follows:
	1. Varieties, Cut and Finish:  As selected by Engineer.

	B. Limestone: Provide limestone complying with ASTM C 568 and ILI's "Indiana Limestone Handbook" and as follows:
	1. Varieties, Cut and Finish:  As selected by Engineer.

	C. Provide stone units accurately shaped, with exposed faces dressed true, and with beds and joints at right angles to faces.
	1. For granite, comply with recommendations in NBGQA's "Specifications for Architectural Granite".
	2. For limestone, comply with recommendations in ILI's "Indiana Limestone Handbook".


	2.4 MORTAR AND GROUT MATERIALS
	A. Portland Cement:  ASTM C 150, Type I or II, except Type III may be used for cold-weather construction.  Provide natural color or white cement as required to produce mortar color indicated.
	B. Hydrated Lime:  ASTM C 207, Type S.
	C. Mortar Pigments:  Natural and synthetic iron oxides and chromium oxides, compounded for use in mortar mixes.  Use only pigments with a record of satisfactory performance in masonry mortar.
	1.  Available Products:
	a. Bayer Corporation, Industrial Chemicals Div.; Bayferrox Iron Oxide Pigments.
	b. Davis Colors; True Tone Mortar Colors.
	c. Solomon Grind-Chem Services, Inc.; SGS Mortar Colors.


	D. Aggregate for Mortar:  ASTM C 144. For mortar that is exposed to view, use washed aggregate consisting of natural sand or crushed stone.
	E. Aggregate for Grout:  ASTM C 404.
	F. Water:  Potable.

	2.5 REINFORCEMENT
	A. Uncoated Steel Reinforcing Bars:  ASTM A 615/A 615M or ASTM A 996/A 996M, Grade 60.
	B. Masonry Joint Reinforcement, General:  ASTM A 951.
	1. Interior Walls:  Mill-galvanized, carbon steel.
	2. Exterior Walls:  Hot-dip galvanized, carbon steel.
	3. Wire Size and Spacing:  As required by Code.
	4. Provide in lengths of not less than 10 feet, with prefabricated corner and tee units.

	C. Masonry Joint Reinforcement for Multiwythe Masonry:
	1. Ladder type with 1 side rod at each face shell of hollow masonry units more than 4 inchesin width, plus 1 side rod at each wythe of masonry 4 inchesor less in width.


	2.6 TIES AND ANCHORS
	A. Materials:  Provide ties and anchors specified in subsequent paragraphs that are made from materials that comply with subparagraphs below, unless otherwise indicated.
	1. Mill-Galvanized, Carbon-Steel Wire:  ASTM A 82; with ASTM A 641/A 641M, Class 1 coating.
	2. Hot-Dip Galvanized, Carbon-Steel Wire:  ASTM A 82; with ASTM A 153/A 153M, Class B-2 coating.
	3. Stainless-Steel Wire:  ASTM A 580/A 580M, Type 316.
	4. Galvanized Steel Sheet:  ASTM A 653/A 653M, Commercial Steel, G60zinc coating.
	5. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M.
	6. Stainless Steel bars:  ASTM A 276 or ASTM A 666, Type 304.

	B. Adjustable Anchors for Connecting to Structure:  Provide anchors that allow vertical or horizontal adjustment but resist tension and compression forces perpendicular to plane of wall.
	1. Anchor Section for Welding to Steel Frame:  Crimped 1/4-inch-diameter, hot-dip galvanized steel.  Mill-galvanized wire may be used at interior walls, unless otherwise indicated.

	C. Partition Top Anchors:  0.097-inch-thick metal plate with 3/8-inch-diameter metal rod 6 incheslong welded to plate and with closed-end plastic tube fitted over rod that allows rod to move in and out of tube.  Fabricate from steel, hot-dip galvanize...
	D. Stone Anchors:  Fabricate dowels, cramps, and other stone anchors from stainless steel.
	E. Adjustable Masonry-Veneer Anchors:
	1. General:  Provide anchors that allow vertical adjustment but resist tension and compression forces perpendicular to plane of wall, for attachment over sheathing to wood or metal studs, with structural performance capable of withstanding a 100-lb of...
	2. Contractor's Option:  Unless otherwise indicated, provide any of the following types of anchors.
	3. Screw-Attached, Masonry-Veneer Anchors:  Units consisting of a wire tie and a metal anchor section.
	a. Anchor Section:  Zinc-alloy barrel section with flanged head with eye and corrosion-resistant, self-drilling screw.  Eye designed to receive wire tie and to serve as head for drilling fastener into framing.  Barrel length to suit sheathing thicknes...
	b. Wire Ties:  Triangular-, rectangular-, or T-shaped wire ties fabricated from 0.188-inch-diameter, hot-dip galvanized steel wire.



	2.7 MISCELLANEOUS ANCHORS
	A. Anchor Bolts:  L-shaped steel bolts complying with ASTM A 307, Grade A; with ASTM A 563hex nuts and, where indicated, flat washers; hot-dip galvanized to comply with ASTM A 153/A 153M, Class C; of dimensions indicated.

	2.8 EMBEDDED FLASHING MATERIALS
	A. Metal Flashings:  Furnished under Section 07620.

	2.9 MISCELLANEOUS MASONRY ACCESSORIES
	A. Compressible Filler:  Premolded filler strips complying with ASTM D 1056, Grade 2A1; compressible up to 35 percent; of width and thickness indicated; formulated from neoprene.
	B. Preformed Control-Joint Gaskets:  Made from styrene-butadiene-rubber compound, complying with ASTM D 2000, Designation M2AA-805 designed to fit standard sash block and to maintain lateral stability in masonry wall; size and configuration as indicated.
	C. Bond-Breaker Strips:  Asphalt-saturated, organic roofing felt complying with ASTM D 226, Type I (No. 15 asphalt felt).
	D. Weep/Vent Products:  Free-draining mesh; made from polyethylene strands, full height and width of head joint and depth 1/8 inchless than depth of outer wythe; in color selected from manufacturer's standard.
	E. Cavity Drainage Material:  Free-draining mesh, made from polymer strands that will not degrade within the wall cavity.  Provide strips, full-depth of cavity and 10 incheswide, with dovetail shaped notches 7 inchesdeep that prevent mesh from being c...
	1. Advanced Building Products Inc.; Mortar Break II.
	2. Archovations, Inc.; CavClear Masonry Mat.
	3. Dayton Superior Corporation, Dur-O-Wal Division; Polytite MortarStop.
	4. Mortar Net USA, Ltd.; Mortar Net.


	2.10 MASONRY CLEANERS
	A. Proprietary Acidic Cleaner:  Manufacturer's standard-strength cleaner designed for removing mortar/grout stains, efflorescence, and other new construction stains from new masonry without discoloring or damaging masonry surfaces.  Use product expres...
	1.  Available Manufacturers:
	a. Diedrich Technologies, Inc.
	b. EaCo Chem, Inc.
	c. ProSoCo, Inc.



	2.11 MORTAR AND GROUT MIXES
	A. General:  Do not use admixtures, including pigments, air-entraining agents, accelerators, retarders, water-repellent agents, antifreeze compounds, or other admixtures, unless otherwise indicated.
	1. Do not use calcium chloride in mortar or grout.
	2. Limit cementitious materials in mortar to Portland cement [mortar cement] and lime.

	B. Mortar for Unit Masonry:  Comply with ASTM C 270, Proportion Specification.  Provide the following types of mortar for applications stated unless another type is indicated or needed to provide required compressive strength of masonry.
	1. For masonry below grade or in contact with earth, use Type M, minimum strength 2,500 psi.
	2. For reinforced masonry, use Type S, minimum strength 1,800 psi.
	3. For exterior, above-grade, load-bearing and non-load-bearing walls and parapet walls; for interior load-bearing walls; for interior non-load-bearing partitions; and for other applications where another type is not indicated, use Type N, minimum str...

	C. Pigmented Mortar:  Use colored cement product.  Pigments shall not exceed 10 percent of Portland cement by weight.
	D. Grout for Unit Masonry:  Comply with ASTM C 476.
	1. Use grout of type indicated or, if not otherwise indicated, of type (fine or coarse) that will comply with Table 1.15.1 in ACI 530.1/ASCE 6/TMS 602 for dimensions of grout spaces and pour height.
	2. Provide grout with a slump of 8 to 11 inchesas measured according to ASTM C 143/C 143M.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of work.
	1. For the record, prepare written report, endorsed by Installer, listing conditions detrimental to performance of work.
	2. Verify that foundations are within tolerances specified.

	B. Before installation, examine rough-in and built-in construction for piping systems to verify actual locations of piping connections.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION, GENERAL
	A. Thickness:  Build cavity and composite walls and other masonry construction to full thickness shown.  Build single-wythe walls to actual widths of masonry units, using units of widths indicated.
	B. Build chases and recesses to accommodate items specified in this and other Sections.
	C. Leave openings for equipment to be installed before completing masonry.  After installing equipment, complete masonry to match the construction immediately adjacent to opening.
	D. Use full-size units without cutting if possible.  If cutting is required to provide a continuous pattern or to fit adjoining construction, cut units with motor-driven saws; provide clean, sharp, unchipped edges.  Allow units to dry before laying un...
	E. Do not install concrete masonry units with more than 5 percent damage to the face.  Do not install brick units which will show defects after installation.
	F. Select and arrange units for exposed unit masonry to produce a uniform blend of colors and textures.  Mix units from several pallets or cubes as they are placed.
	G. Matching Existing Masonry:  Match coursing, bonding, color, and texture of existing masonry.
	H. Comply with construction tolerances in ACI 530.1/ASCE 6/TMS 602 and with the following:
	1. For conspicuous vertical lines, such as external corners, door jambs, reveals, and expansion and control joints, do not vary from plumb by more than 1/8 inch in 10 feet1/4 inch in 20 feet, or 1/2 inchmaximum.
	2. For vertical alignment of exposed head joints, do not vary from plumb by more than 1/4 inch in 10 feet, or 1/2 inchmaximum.
	3. For conspicuous horizontal lines, such as lintels, sills, parapets, and reveals, do not vary from level by more than 1/8 inch in 10 feet, 1/4 inch in 20 feet, or 1/2 inchmaximum.
	4. For exposed bed joints, do not vary from thickness indicated by more than plus or minus 1/8 inch, with a maximum thickness limited to 1/2 inch.  Do not vary from bed-joint thickness of adjacent courses by more than 1/8 inch.
	5. For exposed head joints, do not vary from thickness indicated by more than plus or minus 1/8 inch.  Do not vary from adjacent bed-joint and head-joint thicknesses by more than 1/8 inch.
	6. For faces of adjacent exposed masonry units, do not vary from flush alignment by more than 1/16 inchexcept due to warpage of masonry units within tolerances specified for warpage of units.

	I. Do not retemper mortar.

	3.3 LAYING MASONRY WALLS
	A. Lay out walls in advance for accurate spacing of surface bond patterns with uniform joint thicknesses and for accurate location of openings, movement-type joints, returns, and offsets.  Avoid using less-than-half-size units, particularly at corners...
	B. Bond Pattern for Exposed Masonry:  Unless otherwise indicated, lay exposed masonry in bond pattern indicated on Drawings; do not use units with less than nominal 4-inchhorizontal face dimensions at corners or jambs.  Prior to installation review bo...
	C. Stopping and Resuming Work:  Stop work by racking back units in each course from those in course below; do not tooth.  When resuming work, clean masonry surfaces that are to receive mortar, remove loose masonry units and mortar, and wet brick if re...
	D. Built-in Work:  As construction progresses, build in items specified in this and other Sections.  Fill in solidly with masonry around built-in items.
	E. Fill space between steel frames and masonry solidly with mortar, unless otherwise indicated.
	F. Fill cores in hollow concrete masonry units with grout 24 inchesunder bearing plates, beams, lintels, posts, and similar items, unless otherwise indicated.
	G. Build non-load-bearing interior partitions full height of story to underside of solid floor or roof structure above, unless otherwise indicated.
	1. Install compressible filler in joint between top of partition and underside of structure above.
	2. Fasten partition top anchors to structure above and build into top of partition.  Grout cells of CMUs solidly around plastic tubes of anchors and push tubes down into grout to provide 1/2-inchclearance between end of anchor rod and end of tube.  Sp...
	3. Wedge non-load-bearing partitions against structure above with small pieces of tile, slate, or metal.  Fill joint with mortar after dead-load deflection of structure above approaches final position.
	4. At fire-rated partitions, treat joint between top of partition and underside of structure above to comply with Division 7 Section "Firestopping".


	3.4 MORTAR BEDDING AND JOINTING
	A. Lay hollow brick and concrete masonry units as follows:
	1. With face shells fully bedded in mortar and with head joints of depth equal to bed joints.
	2. With webs fully bedded in mortar in all courses of piers, columns, and pilasters.
	3. With webs fully bedded in mortar in grouted masonry, including starting course on footings.
	4. With entire units, including areas under cells, fully bedded in mortar at starting course on footings where cells are not grouted.

	B. Lay solid masonry units with completely filled bed and head joints; butter ends with sufficient mortar to fill head joints and shove into place.  Do not deeply furrow bed joints or slush head joints.
	C. Set stone trim units in full bed of mortar with full vertical joints.  Fill dowel, anchor, and similar holes.
	1. Clean soiled surfaces with fiber brush and soap powder and rinse thoroughly with clear water.
	2. Allow cleaned surfaces to dry before setting.

	D. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than joint thickness, unless otherwise indicated.
	E. Cut joints flush for masonry walls to receive plaster or other direct-applied finishes (other than paint), unless otherwise indicated.

	3.5 CAVITY WALLS
	A. Bond wythes of cavity walls together using one of the following methods:
	1. Masonry Joint Reinforcement:  Installed in horizontal mortar joints.  Where one wythe is of clay masonry and the other of concrete masonry, use adjustable (two-piece) type reinforcement with continuous horizontal wire in facing wythe attached to ti...
	2. Masonry Veneer Anchors:  Comply with requirements for anchoring masonry veneers.

	B. Bond wythes of cavity walls together using bonding system indicated on Drawings.
	C. Keep cavities clean of mortar droppings and other materials during construction.  Bevel beds away from cavity, to minimize mortar protrusions into cavity.  Do not attempt to trowel or remove mortar fins protruding into cavity.
	D. Coordinate and allow access for air and vapor barrier membrane and insulation installed in cavity under Section 07190 - Air and Vapor Barrier System.

	3.6 MASONRY JOINT REINFORCEMENT
	A. General:  Install entire length of longitudinal side rods in mortar with a minimum cover of 5/8 inchon exterior side of walls, 1/2 inchelsewhere.  Lap reinforcement a minimum of 6 inches.  Space reinforcement not more than 16 inches o.c.
	B. Interrupt joint reinforcement at control and expansion joints, unless otherwise indicated.
	C. Provide continuity at wall intersections by using prefabricated T-shaped units.
	D. Provide continuity at corners by using prefabricated L-shaped units.

	3.7 ANCHORING MASONRY TO STRUCTURAL MEMBERS
	A. Anchor masonry to structural members where masonry abuts or faces structural members to comply with the following:
	1. Provide an open space not less than 1 inchin width between masonry and structural member, unless otherwise indicated.  Keep open space free of mortar and other rigid materials.
	2. Anchor masonry to structural members with anchors embedded in masonry joints and attached to structure.
	3. Space anchors as indicated, but not more than 24 inches o.c. vertically and 36 incheso.c. horizontally.


	3.8 ANCHORING MASONRY VENEERS
	A. Anchor masonry veneers with masonry-veneer anchors to comply with the following requirements:
	1. Fasten screw-attached anchors through insulation and sheathing to wall framing and to concrete and masonry backup as applicable with metal fasteners of type indicated.
	2. Embed tie sections in masonry joints.  Provide air space indicated on the Drawings between back of masonry veneer and face of insulation.
	3. Locate anchor sections to allow maximum vertical differential movement of ties up and down.
	4. Space anchors as required by Code.


	3.9 CONTROL AND EXPANSION JOINTS
	A. General:  Install control and expansion joint materials in unit masonry as masonry progresses.  Do not allow materials to span control and expansion joints without provision to allow for in-plane wall or partition movement.
	B. Form control joints in concrete masonry using one of the following methods:
	1. Fit bond-breaker strips into hollow contour in ends of concrete masonry units on one side of control joint.  Fill resultant core with grout and rake out joints in exposed faces for application of sealant.
	2. Install preformed control-joint gaskets designed to fit standard sash block.
	3. Install interlocking units designed for control joints.  Install bond-breaker strips at joint.  Keep head joints free and clear of mortar or rake out joint for application of sealant.
	4. Install temporary foam-plastic filler in head joints and remove filler when unit masonry is complete for application of sealant.

	C. Form expansion joints in brick made from clay or shale as follows:
	1. Build flanges of metal expansion strips into masonry.  Lap each joint 4 inchesin direction of water flow.  Seal joints below grade and at junctures with horizontal expansion joints if any.
	2. Build flanges of factory-fabricated, expansion-joint units into masonry.
	3. Build in compressible joint fillers where indicated.
	4. Form open joint full depth of brick wythe and of width indicated, but not less than 3/8 inchfor installation of sealant and backer rod specified in Division 7 Section "Joint Sealants".

	D. Provide horizontal, pressure-relieving joints by either leaving an air space or inserting a compressible filler of width required for installing sealant and backer rod specified in Division 7 Section "Joint Sealants", but not less than 3/8 inch
	1. Locate horizontal, pressure-relieving joints beneath shelf angles supporting masonry.


	3.10 LINTELS
	A. Install steel lintels where indicated.
	B. Provide minimum bearing of 8 inchesat each jamb, unless otherwise indicated.

	3.11 FLASHING, WEEP HOLES, CAVITY DRAINAGE, AND VENTS
	A. General:  Install embedded flashing and weep holes in masonry at shelf angles, lintels, ledges, other obstructions to downward flow of water in wall, and where indicated.
	B. Install flashing as follows, unless otherwise indicated:
	1. Prepare masonry surfaces so they are smooth and free from projections that could puncture flashing.  Where flashing is within mortar joint, place through-wall flashing on sloping bed of mortar and cover with mortar.  Before covering with mortar, se...
	2. At multiwythe masonry walls, including cavity walls, extend flashing through outer Wythe, turned up a minimum of 8 inches, and 1-1/2 inchesinto the inner wythe.  Form 1/4-inchhook in edge of flashing embedded in inner wythe.
	3. At masonry-veneer walls, extend flashing through veneer, across air space behind veneer, and up face of sheathing at least 8 inches; with upper edge covered with elastomeric membrane, lapping at least 4 inches.
	4. At lintels and shelf angles, extend flashing a minimum of 6 inchesinto masonry at each end.  At heads and sills, extend flashing 6 inchesat ends and turn up not less than 2 inchesto form end dams.

	C. Install reglets and nailers for flashing and other related construction where they are shown to be built into masonry.
	D. Install weep holes in head joints in exterior wythes of first course of masonry immediately above embedded flashing and as follows:
	1. Use open head joints to form weep holes.
	2. Space weep holes 24 incheso.c., unless otherwise indicated.

	E. Place cavity drainage material in cavities to comply with configuration requirements for cavity drainage material in Part 2 "Miscellaneous Masonry Accessories" Article.
	F. Install vents in head joints in exterior wythes at spacing indicated.

	3.12 REINFORCED UNIT MASONRY INSTALLATION
	A. Temporary Formwork and Shores:  Construct formwork and shores as needed to support reinforced masonry elements during construction.
	1. Construct formwork to provide shape, line, and dimensions of completed masonry as indicated.  Make forms sufficiently tight to prevent leakage of mortar and grout.  Brace, tie, and support forms to maintain position and shape during construction an...
	2. Do not remove forms and shores until reinforced masonry members have hardened sufficiently to carry their own weight and other temporary loads that may be placed on them during construction.

	B. Placing Reinforcement:  Comply with requirements in ACI 530.1/ASCE 6/TMS 602.
	C. Grouting:  Do not place grout until entire height of masonry to be grouted has attained enough strength to resist grout pressure.  Comply with requirements in ACI 530.1/ASCE 6/TMS 602 for cleanouts and for grout placement, including minimum grout s...

	3.13 FIELD QUALITY CONTROL
	A. Inspectors:  The Contractor shall engage qualified independent inspectors to perform inspections and prepare reports.  Allow inspectors access to scaffolding and work areas, as needed to perform inspections.  Place grout only after inspectors have ...
	B. Testing Agency:  The Contractor shall engage a qualified independent testing and inspecting agency to perform field tests and inspections indicated below and prepare test reports.  Retesting of materials failing to comply with specified requirement...
	C. Testing Frequency:  One set of tests for each 5000 sq. ft.of wall area or portion thereof.  Test types as determined by the independent testing and inspection agency.

	3.14 REPAIRING, POINTING, AND CLEANING
	A. Remove and replace masonry units that are loose, chipped, broken, stained, or otherwise damaged or that do not match adjoining units.  Install new units to match adjoining units; install in fresh mortar, pointed to eliminate evidence of replacement.
	B. Pointing:  During the tooling of joints, enlarge voids and holes, except weep holes, and completely fill with mortar.  Point up joints, including corners, openings, and adjacent construction, to provide a neat, uniform appearance.  Prepare joints f...
	C. In-Progress Cleaning:  Clean unit masonry as work progresses by dry brushing to remove mortar fins and smears before tooling joints.
	D. Final Cleaning:  After mortar is thoroughly set and cured, clean exposed masonry as follows:
	1. Remove large mortar particles by hand with wooden paddles and nonmetallic scrape hoes or chisels.
	2. Test cleaning methods on sample wall panel; leave one-half of panel uncleaned for comparison purposes.  Obtain Engineer's approval of sample cleaning before proceeding with cleaning of masonry.
	3. Protect adjacent stone and nonmasonry surfaces from contact with cleaner by covering them with liquid strippable masking agent or polyethylene film and waterproof masking tape.
	4. Wet wall surfaces with water before applying cleaners; remove cleaners promptly by rinsing surfaces thoroughly with clear water.
	5. Clean brick by bucket-and-brush hand-cleaning method described in BIA Technical Notes 20.
	6. Clean concrete masonry by cleaning method indicated in NCMA TEK 8-2A applicable to type of stain on exposed surfaces.
	7. Clean stone trim to comply with stone supplier's written instructions.


	3.15 MASONRY WASTE DISPOSAL
	A. Salvageable Materials:  Unless otherwise indicated, excess masonry materials are Contractor's property.  At completion of unit masonry work, remove from Project site.
	B. Waste Disposal as Fill Material:  Dispose of clean masonry waste, including excess or soil-contaminated sand, waste mortar, and broken masonry units, by crushing and mixing with fill material as fill is placed.
	1. Crush masonry waste to less than 4 inchesin each dimension.
	2. Mix masonry waste with at least two parts of specified fill material for each part of masonry waste.  Fill material is specified in Division 2 Section "Earthwork".
	3. Do not dispose of masonry waste as fill within 18 inches of finished grade.

	C. Excess Masonry Waste:  Remove excess clean masonry waste that cannot be used as fill, as described above, and other masonry waste, and legally dispose of off the Site.


	PART 4 -  MEASUREMENT AND PAYMENT
	4.1 GENERAL
	A. Unless paid for under another bid item, or paid for as incidental, no separate measurement or payment will be made for work under this section. All work under this section including all labor, material, equipment, and all incidentals complete in pl...



	04901 - CLAY MASONRY RESTORATION AND CLEANING
	PART 1 -  GENERAL
	1.1 DESCRIPTION OF WORK
	A. Work Included:  This Section specifies restoration and cleaning of brick as follows:
	1. Repairing clay masonry, including replacing damaged units.
	2. Reanchoring veneers.
	3. Repointing mortar joints.
	4. Removing plant growth.
	5. Cleaning exposed clay masonry surfaces.

	B. Related Work:  The following items are not included in this Section and will be performed under the designated Sections:
	1. Section 04800 – MASONRY; new clay masonry construction.
	2. Section 07600 – FLASHING AND SHEET METAL; metal flashing installed in or on restored clay masonry.
	3. Section 07920 – JOINT SEALANTS; sealing joints in restored clay masonry.

	C. Unit Prices:  Unit prices for clay masonry restoration and cleaning are specified in Division 1 Section "Unit Prices".
	1. Unit prices apply to authorized work covered by quantity allowances.
	2. Unit prices apply to additions to and deletions from Work as authorized by Change Orders.


	1.2 DEFINITIONS
	A. Low-Pressure Spray:  100 to 400 psi; 4 to 6 gpm.
	B. Medium-Pressure Spray:  400 to 800 psi; 4 to 6 gpm.

	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include recommendations for application and use.  Include test data substantiating that products comply with requirements.
	B. Shop Drawings:  Full-size patterns for specially molded brick shapes.
	C. Samples for Verification:  Before erecting mockup, submit samples of the following:
	1. Each type of exposed masonry unit to be used for replacing existing units.
	a. For each brick type, provide straps or panels containing at least four bricks.

	2. Each type of sand used for pointing mortar.
	a. For blended sands, provide samples of each component and blend.
	b. Identify sources, both supplier and quarry, of each type of sand.


	D. Qualification Data:  For restoration specialists including field supervisors.
	E. Restoration Program:  For each phase of restoration process, provide detailed description of materials, methods, equipment, and sequence of operations to be used for each phase of restoration work including protection of surrounding materials on bu...
	1. Include methods for keeping pointing mortar damp during curing period.
	2. If materials and methods other than those indicated are proposed for any phase of restoration work, provide a written description, including evidence of successful use on comparable projects, and a testing program to demonstrate their effectiveness...

	F. Cleaning Program:  Describe cleaning process in detail, including materials, methods, and equipment to be used and protection of surrounding materials on building and Project site, and control of runoff during operations.  If materials and methods ...

	1.4 QUALITY ASSURANCE
	A. Restoration Specialist Qualifications:  Engage an experienced masonry restoration and cleaning firm to perform work of this Section.  Firm shall have completed work similar in material, design, and extent to that indicated for this Project with a r...
	1. At Contractor's option, work may be divided between two specialist firms:  one for cleaning work and one for repair work.
	2. Field Supervision:  Restoration specialist firms shall maintain experienced full-time supervisors on Project site during times that clay masonry restoration and cleaning are in progress.  Supervisors shall not be changed during Project except for c...
	3. Restoration Worker Qualifications:  Persons who are experienced and specialize in restoration work of types they will be performing.

	B. Chemical Manufacturer Qualifications:  A firm regularly engaged in producing masonry cleaners that have been used for similar applications with successful results, and with factory-trained representatives who are available for consultation and Proj...
	C. Source Limitations:  Obtain each type of material for masonry restoration (face brick, cement, sand, etc.) from one source with resources to provide materials of consistent quality in appearance and physical properties.
	D. Preconstruction Testing Service:  Contractor shall engage a qualified independent testing agency to test the following.  Provide test specimens and assemblies as indicated.
	1. Replacement Brick:  For each proposed type of replacement brick, according to sampling and testing methods in ASTM C 67 for compressive strength, 24-hour cold-water absorption, 5-hour boil absorption, saturation coefficient, and initial rate of abs...
	2. Existing Brick:  For each type of existing brick indicated for replacement, according to testing methods in ASTM C 67 for compressive strength, 24-hour cold-water absorption, 5-hour boil absorption, saturation coefficient, and initial rate of absor...

	E. Mockups:  Prepare mockups of restoration and cleaning as follows to demonstrate aesthetic effects and qualities of materials and execution.  Prepare mockups on existing walls under same weather conditions to be expected during remainder of the Work.
	1. Repair an area approximately 36 incheshigh by 48 incheswide for each type of masonry material indicated to be rebuilt or replaced.
	2. Patch three small areas at least 1 inchin diameter for each type of masonry material indicated to be patched.
	3. Clean an area approximately 25 sq. ft.in area for each type of clay masonry and surface condition.
	a. Test cleaners and methods on samples of adjacent materials for possible adverse reactions unless cleaners and methods are known to have deleterious effect.
	b. Allow a waiting period of not less than seven days after completion of sample cleaning to permit a study of sample panels for negative reactions.

	4. Rake out joints in two separate areas approximately 36 incheshigh by 72 incheswide for each type of repointing required and repoint one of the two areas.


	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Deliver masonry units to Project site strapped together in suitable packs or pallets or in heavy-duty cartons.
	B. Deliver other materials to Project site in manufacturer's original and unopened containers, labeled with manufacturer's name and type of products.
	C. Store cementitious materials on elevated platforms, under cover, and in a dry location.  Do not use cementitious materials that have become damp.
	D. Store hydrated lime in manufacturer's original and unopened containers.  Discard lime if containers have been damaged or have been opened for more than two days.
	E. Store lime putty covered with water in sealed containers.
	F. Store sand where grading and other required characteristics can be maintained and contamination avoided.

	1.6 PROJECT CONDITIONS
	A. Repoint mortar joints and repair masonry only when air temperature is between and 40 and 90 deg Fand is predicted to remain so for at least 7 days after completion of work.
	B. Cold-Weather Requirements:  Comply with the following procedures for masonry repair and mortar-joint pointing:
	1. When air temperature is below 40 deg F, heat mortar ingredients, masonry repair materials, and existing masonry walls to produce temperatures between 40 and 120 deg F.
	2. When mean daily air temperature is below 40 deg F, provide enclosure and heat to maintain temperatures above 32 deg Fwithin the enclosure for 7 days after repair and pointing.

	C. Hot-Weather Requirements:  Protect masonry repair and mortar-joint pointing when temperature and humidity conditions produce excessive evaporation of water from mortar and repair materials.  Provide artificial shade and wind breaks and use cooled m...
	D. Patch masonry only when air and surface temperatures are between and 55 and 100 deg Fand are predicted to remain above 55 deg Ffor at least 7 days after completion of work.  On days when air temperature is predicted to go above 90 deg F, schedule p...
	E. Clean masonry surfaces only when air temperature is 40 deg Fand above and is predicted to remain so for at least 7 days after completion of cleaning.

	1.7 SEQUENCING AND SCHEDULING
	A. Order replacement materials at earliest possible date, to avoid delaying completion of the Work.
	B. Perform masonry restoration work in the following sequence:
	1. Remove plant growth.
	2. Repair existing masonry, including replacing existing masonry with new masonry materials.
	3. Rake out joints that are to be repointed.
	4. Point mortar joints.
	5. Inspect for open mortar joints and repair before cleaning to prevent the intrusion of water and other cleaning materials into the wall.
	6. Remove paint.
	7. Clean masonry surfaces.
	8. Rake out joints that are to be repointed.
	9. Point mortar joints.

	C. As scaffolding is removed, patch anchor holes used to attach scaffolding.  Patch holes in masonry units to comply with Part 3 "Masonry Unit Patching" Article.  Patch holes in mortar joints to comply with Part 3 "Repointing Masonry" Article.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. In other Part 2 articles where titles below introduce lists, the following requirements apply for product selection:
	1. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, the products specified.
	2. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the manufacturers specified.


	2.2 MASONRY MATERIALS
	A. Face Brick and Accessories:  Provide face brick and accessories, including specially molded, ground, cut, or sawed shapes where required to complete masonry restoration work.  Provide units with colors, surface texture, size, and shape to match exi...
	B. Building Brick:  Provide building brick complying with ASTM C 62, of same vertical dimension as face brick, for masonry work concealed from view. Provide Grade SW where in contact with earth.

	2.3 MORTAR MATERIALS
	A. Portland Cement:  ASTM C 150, Type I or Type II.  Provide white cement containing not more than 0.60 percent total alkali when tested according to ASTM C 114.
	B. Hydrated Lime:  ASTM C 207, Type S.
	C. Mortar Sand:  ASTM C 144, unless otherwise indicated.
	1. Color:  Provide natural sand or ground marble, granite, or other sound stone; of color necessary to produce required mortar color.
	2. For pointing mortar, provide sand with rounded edges.
	3. Match size, texture, and gradation of existing mortar sand as closely as possible.  Blend several sands, if necessary, to achieve suitable match.

	D. Mortar Pigments:  Natural and synthetic iron oxides, compounded for mortar mixes.  Use only pigments with a record of satisfactory performance in masonry mortars.
	E. Water:  Potable.

	2.4 PAINT REMOVERS
	A. Low-Odor, Solvent-Type Paint Remover:  Manufacturer's standard low-odor, water-rinsable solvent-type gel formulation, containing no methanol or methylene chloride, for removing paint coatings from masonry.
	1. Available Products:
	a. American Building Restoration Products, Inc.; Super Bio Strip Gel.
	b. Dumond Chemicals, Inc.; Peel Away 6.
	c. ProSoCo; Enviro Klean NMC.



	2.5 CLEANING MATERIALS
	A. Water for Cleaning:  Potable.
	B. Hot Water:  Heat water to a temperature of 140 to 160 deg F.
	C. Job-Mixed Detergent Solution:  Solution prepared by mixing 2 cupsof tetrasodium polyphosphate (TSPP), 1/2 cupof laundry detergent, and 20 quartsof hot water for every 5 gal.of solution required.
	D. Job-Mixed Mold, Mildew, and Algae Remover:  Solution prepared by mixing 2 cupsof tetrasodium polyphosphate (TSPP), 5 quartsof 5 percent sodium hypochlorite (bleach), and 15 quartsof hot water for every 5 gal.of solution required.
	E. Nonacidic Gel Cleaner:  Manufacturer's standard gel formulation, with pH between 6 and 9, that contains detergents and chelating agents and is specifically formulated for cleaning masonry surfaces.
	1. Available Products:
	a. Price Research, Ltd.; Price Marble Cleaner-Gel.
	b. ProSoCo; Sure Klean 942 Masonry Cleaner.


	F. Nonacidic Liquid Cleaner:  Manufacturer's standard mildly alkaline liquid cleaner formulated for removing mold, mildew, and other organic soiling from ordinary building materials, including polished stone, brick, aluminum, plastics, and wood.
	1. Available Products:
	a. Dominion Restoration, Inc.; Bio-Cleanse.
	b. Dumond Chemicals, Inc.; Safe n' Easy Architectural Cleaner/Restorer.
	c. ProSoCo; Enviro Klean Restoration Cleaner.



	2.6 MISCELLANEOUS MATERIALS
	A. Masonry Patching Compound:  Factory-mixed cementitious product that is custom manufactured for patching masonry, is vapor and water permeable, exhibits low shrinkage, and develops high bond strength to all types of masonry.
	1. Formulate patching compound used for patching brick in colors and textures to match brick being patched.  Provide number of colors needed to enable matching each brick.
	2. Formulate patching compound used for patching unglazed terra cotta in colors and textures to match terra cotta being patched.
	3. Available Products:
	a. Cathedral Stone Products, Inc.; Jahn Restoration Mortar.
	b. Edison Coatings, Inc.; Custom System 45.


	B. Liquid Strippable Masking Agent:  Manufacturer's standard liquid, film-forming, strippable masking material for protecting glass, metal, and polished stone surfaces from damaging effects of acidic and alkaline masonry cleaners.
	1. Available Products:
	a. American Building Restoration Products, Inc.; LM 130 Acid Shield.
	b. Diedrich Technologies Inc.; Diedrich Acid Guard.
	c. ProSoCo; Sure Klean Strippable Masking.


	C. Masonry Repair Anchors, Expansion Type:  Mechanical fasteners designed for masonry veneer stabilization consisting of 1/4-inch-diameter, Type 304 stainless-steel rod with brass expanding shells at each end and water-shedding washer in the middle.  ...

	2.7 MORTAR MIXES
	A. Measurement and Mixing:  Measure cementitious materials and sand in a dry condition by volume or equivalent weight.  Do not measure by shovel; use known measure.  Mix materials in a clean, mechanical batch mixer.
	1. Mixing Pointing Mortar:  Thoroughly mix cementitious materials and sand together before adding any water.  Then mix again adding only enough water to produce a damp, unworkable mix that will retain its form when pressed into a ball.  Maintain morta...

	B. Colored Mortar:  Produce mortar of color required by using selected ingredients.  Do not alter specified proportions without Engineer's approval.
	1. Mortar Pigments:  Where mortar pigments are indicated, do not exceed a pigment-to-cement ratio of 1:10 by weight.

	C. Do not use admixtures of any kind in mortar, unless otherwise indicated.
	D. Mortar Proportions:  Mix mortar materials in the following proportions:
	1. Pointing Mortar for Brick:  1 part Portland cement, 2 parts lime, and 6 parts sand.
	a. Add mortar pigments to produce mortar colors required.

	2. Rebuilding (Setting) Mortar:  Same as pointing mortar.
	3. Rebuilding (Setting) Mortar:  Comply with ASTM C 270, Proportion Specification, Type N, unless otherwise indicated; with cementitious material content limited to Portland cement and lime.


	2.8 CHEMICAL CLEANING SOLUTIONS
	A. Dilute chemical cleaners with water to produce solutions not exceeding concentration recommended by chemical cleaner manufacturer.


	PART 3 -  EXECUTION
	3.1 PROTECTION
	A. Protect persons, motor vehicles, surrounding surfaces of building being restored, building site, plants, and surrounding buildings from harm resulting from masonry restoration work.  Erect temporary protective covers over walkways and at points of ...
	B. Comply with chemical cleaner manufacturer's written instructions for protecting building and other surfaces against damage from exposure to its products.  Prevent chemical cleaning solutions from coming into contact with pedestrians, motor vehicles...
	1. Cover adjacent surfaces with materials that are proven to resist chemical cleaners used unless chemical cleaners being used will not damage adjacent surfaces.  Use materials that contain only waterproof, UV-resistant adhesives.  Apply masking agent...
	2. Keep wall wet below area being cleaned to prevent streaking from runoff.
	3. Do not clean masonry during winds of sufficient force to spread cleaning solutions to unprotected surfaces.
	4. Neutralize and collect alkaline and acid wastes for disposal off Authority's property.
	5. Dispose of runoff from cleaning operations by legal means and in a manner that prevents soil erosion, undermining of paving and foundations, damage to landscaping, and water penetration into building interiors.

	C. Prevent mortar from staining face of surrounding masonry and other surfaces.
	1. Cover sills, ledges, and projections to protect from mortar droppings.
	2. Keep wall area wet below rebuilding and pointing work to discourage mortar from adhering.
	3. Immediately remove mortar in contact with exposed masonry and other surfaces.
	4. Clean mortar splatters from scaffolding at end of each day.

	D. Remove gutters and downspouts adjacent to masonry and store where indicated during masonry restoration and cleaning.  Reinstall when masonry restoration and cleaning is complete.
	1. Provide temporary rain drainage during work as indicated to direct water away from building.


	3.2 UNUSED ANCHOR REMOVAL
	A. Remove masonry anchors, brackets, wood nailers, and other extraneous items no longer in use unless identified as historically significant or indicated to remain.
	1. Remove items carefully to avoid spalling or cracking masonry.
	2. If item cannot be removed without damaging surrounding masonry, cut off item flush with surface and core drill surrounding masonry and item as close around item as practical.
	3. Patch holes where items were removed unless directed to remove and replace units.


	3.3 BRICK REMOVAL AND REPLACEMENT
	A. At locations indicated, remove bricks that are damaged, spalled, or deteriorated.  Carefully demolish or remove entire units from joint to joint, without damaging surrounding masonry, in a manner that permits replacement with full-size units.  When...
	B. Support and protect remaining masonry that surrounds removal area.  Maintain flashing, reinforcement, lintels, and adjoining construction in an undamaged condition.
	C. Notify Engineer of unforeseen detrimental conditions including voids, cracks, bulges, and loose masonry units in existing masonry backup, rotted wood, rusted metal, and other deteriorated items.
	D. Remove in an undamaged condition as many whole bricks as possible.
	1. Remove mortar, loose particles, and soil from brick by cleaning with hand chisels, brushes, and water.
	2. Store brick for reuse, as indicated.
	3. Deliver cleaned brick not required for reuse to Authority, unless otherwise directed.

	E. Clean bricks surrounding removal areas by removing mortar, dust, and loose particles in preparation for replacement.
	F. Install replacement brick into bonding and coursing pattern of existing brick.  If cutting is required, use a motor-driven saw designed to cut masonry with clean, sharp, unchipped edges.
	G. Lay replacement brick with completely filled bed, head, and collar joints.  Butter ends with sufficient mortar to fill head joints and shove into place.  Wet both replacement and surrounding bricks that have ASTM C 67 initial rates of absorption (s...
	1. Tool exposed mortar joints in repaired areas to match joints of surrounding existing brickwork.
	2. Rake out mortar used for laying brick before mortar sets and point new mortar joints in repaired area to comply with requirements for repointing existing masonry, and at same time as repointing of surrounding area.


	3.4 REANCHORING VENEERS
	A. Install masonry repair anchors in horizontal mortar joints and according to manufacturer's written instructions.  Install at not more than 16 inches o.c. vertically and 32 incheso.c. horizontally, unless otherwise indicated.  Install at locations t...
	B. Recess anchors at least 5/8 inchfrom surface of mortar joint and fill recess with pointing mortar.

	3.5 MASONRY UNIT PATCHING
	A. Patch the following masonry units:  Units indicated to be patched and units with holes, units with chipped edges or corners, units with small areas of deep deterioration.
	B. Remove and replace existing patches, unless otherwise indicated or approved by Engineer.
	C. Patching Bricks:
	1. Remove loose material from brick surface.  Remove additional material so patch will not have feathered edges and will be at least 1/4 inch thick, but not less than recommended by patching compound manufacturer.
	2. Mask or remove surrounding mortar joints if patch will extend to edge of brick.
	3. Mix patching compound in individual batches to match each unit being patched.  Combine one or more colors of patching compound, as needed, to produce exact match.
	4. Rinse surface to be patched and leave damp, but without standing water.
	5. Brush-coat surfaces with slurry coat of patching compound according to manufacturer's written instructions.
	6. Place patching compound in layers as recommended by patching compound manufacturer, but not less than 1/4 inchor more than 2 inchesthick.  Roughen surface of each layer to provide a key for next layer.
	7. Trowel, scrape, or carve surface of patch to match texture and surface plane of surrounding brick.  Shape and finish surface before or after curing, as determined by testing, to best match existing brick.
	8. Keep each layer damp for 72 hours or until patching compound has set.


	3.6 CLEANING MASONRY, GENERAL
	A. Proceed with cleaning in an orderly manner; work from top to bottom of each scaffold width and from one end of each elevation to the other.
	B. Use only those cleaning methods indicated for each masonry material and location.
	1. Do not use wire brushes or brushes that are not resistant to chemical cleaner being used.  Do not use plastic-bristle brushes if natural-fiber brushes will resist chemical cleaner being used.
	2. Use spray equipment that provides controlled application at volume and pressure indicated, measured at spray tip.  Adjust pressure and volume to ensure that cleaning methods do not damage masonry.  Equip units with pressure gages.
	3. For chemical cleaner spray application, use low-pressure tank or chemical pump suitable for chemical cleaner indicated, equipped with cone-shaped spray tip.
	4. For water spray application, use fan-shaped spray tip that disperses water at an angle of 25 to 50 degrees.
	5. For heated water spray application, use equipment capable of maintaining temperature between 140 and 160 deg Fat flow rates indicated.
	6. For steam application, use steam generator capable of delivering live steam at nozzle.

	C. Perform each cleaning method indicated in a manner that results in uniform coverage of all surfaces, including corners, moldings, and interstices, and that produces an even effect without streaking or damaging masonry surfaces.
	D. Removing Plant Growth:  Completely remove plant, moss, and shrub growth from masonry surfaces.  Carefully remove plants, creepers, and vegetation by cutting at roots and allowing to dry as long as possible before removal.  Remove loose soil and deb...
	E. Preliminary Cleaning:  Before beginning general cleaning, remove extraneous substances that are resistant to cleaning methods being used.  Extraneous substances include paint, calking, asphalt, and tar.
	1. Carefully remove heavy accumulations of material from surface of masonry with a sharp chisel.  Do not scratch or chip masonry surface.
	2. Remove paint and calking with alkaline paint remover.
	a. Comply with requirements for paint removal.
	b. Repeat application up to two times if needed.

	3. Remove asphalt and tar with solvent-type paint remover.
	a. Apply only to asphalt and tar by brush without prewetting.
	b. Allow paint remover to remain on surface for 10 to 30 minutes.
	c. Rinse off with water using low-pressure spray.
	d. Repeat application if needed.


	F. Water Spray Applications:  Unless otherwise indicated, hold spray nozzle at least 6 inchesfrom surface of masonry and apply water in horizontal back and forth sweeping motion, overlapping previous strokes to produce uniform coverage.
	G. Steam Wash:  Apply steam to masonry surfaces at pressures not exceeding 80 psiHold nozzle at least 6 inchesfrom surface of masonry and apply steam in horizontal back and forth sweeping motion, overlapping previous strokes to produce uniform coverage.
	H. Chemical Cleaner Application Methods:  Apply chemical cleaners to masonry surfaces to comply with chemical cleaner manufacturer's written instructions; use brush or spray application methods, at Contractor's option.  Do not spray apply at pressures...
	I. Rinse off chemical residue and soil by working upward from bottom to top of each treated area at each stage or scaffold setting.  Periodically during each rinse, test pH of rinse water running off of cleaned area to determine that chemical cleaner ...
	J. After cleaning is complete, remove protection no longer required.  Remove tape and adhesive marks.

	3.7 PAINT REMOVAL
	A. Paint Removal with Alkaline Paste Paint Remover:
	1. Apply paint remover to dry, painted masonry with brushes.
	2. Allow paint remover to remain on surface for period recommended by manufacturer.
	3. Rinse with hot water applied by medium-pressure spray to remove chemicals and paint residue.
	4. Repeat process, if necessary, to remove all paint.
	5. Apply acidic cleaner to masonry, while surface is still wet, using low-pressure spray equipment or soft-fiber brush.  Let cleaner remain on surface for period recommended by chemical cleaner manufacturer.
	6. Rinse with cold water applied by medium-pressure spray to remove chemicals and soil.

	B. Paint Removal with Covered or Skin-Forming Alkaline Paint Remover:
	1. Apply paint remover to dry, painted masonry with trowel, spatula, or as recommended by manufacturer.
	2. Apply cover, if required by manufacturer, per manufacturer's written instructions.
	3. Allow paint remover to remain on surface for period recommended by manufacturer or as determined in test panels.
	4. Scrape off paint and remover and collect for disposal.
	5. Rinse with hot water applied by medium-pressure spray to remove chemicals and paint residue.
	6. Use alkaline paste paint remover according to "Paint Removal with Alkaline Paste Paint Remover" Paragraph, if necessary, to remove remaining paint.
	7. Rinse with cold water applied by medium-pressure spray to remove chemicals and soil.

	C. Paint Removal with Solvent-Type Paint Remover:
	1. Apply thick coating of paint remover to painted masonry with natural-fiber cleaning brush, deep-nap roller, or large paint brush.
	2. Allow paint remover to remain on surface for period recommended by manufacturer.  Agitate periodically with stiff-fiber brush.
	3. Rinse with cold water applied by medium-pressure spray to remove chemicals and paint residue.


	3.8 CLEANING BRICKWORK
	A. Cold-Water Wash:  Use cold water applied by medium-pressure spray.
	B. Steam Cleaning:  Apply steam at pressures not exceeding 80 psi.
	C. Detergent Cleaning:
	1. Wet masonry with water applied by low-pressure spray.
	2. Scrub masonry with detergent solution using medium-soft brushes until soil is thoroughly dislodged and can be removed by rinsing.  Use small brushes to remove soil from mortar joints and crevices.  Dip brush in solution often to ensure that adequat...
	3. Rinse with water applied by medium-pressure spray to remove detergent solution and soil.
	4. Repeat cleaning procedure above where required to produce cleaning effect established by mockup.

	D. Mold, Mildew, and Algae Removal:
	1. Wet masonry with water applied by low-pressure spray.
	2. Apply mold, mildew, and algae remover by brush or low-pressure spray.
	3. Scrub masonry with medium-soft brushes until mold, mildew, and algae are thoroughly dislodged and can be removed by rinsing.  Use small brushes for mortar joints and crevices.  Dip brush in mold, mildew, and algae remover often to ensure that adequ...
	4. Rinse with water applied by medium-pressure spray to remove mold, mildew, and algae remover and soil.
	5. Repeat cleaning procedure above where required to produce cleaning effect established by mockup.

	E. Nonacidic Gel Chemical Cleaning:
	1. Wet masonry with water applied by low-pressure spray.
	2. Apply nonacidic gel cleaner in 1/8-inch thickness by brush, working into joints and crevices.  Apply quickly and do not brush out excessively so area will be uniformly covered with fresh cleaner and dwell time will be uniform throughout area being ...
	3. Let cleaner remain on surface for period as established by mockup.
	a. As recommended by chemical cleaner manufacturer.

	4. Remove bulk of nonacidic gel cleaner by squeegeeing into containers for disposal.
	5. Rinse with water applied by medium-pressure spray to remove chemicals and soil.
	6. Repeat cleaning procedure above where required to produce cleaning effect established by mockup.  Do not repeat more than once.  If additional cleaning is required, use steam wash.

	F. Nonacidic Liquid Chemical Cleaning:
	1. Wet masonry with water applied by low-pressure spray.
	2. Apply cleaner to masonry in two applications by brush or low-pressure spray.  Let cleaner remain on surface for period as established by mockup.
	3. Rinse with water applied by medium-pressure spray to remove chemicals and soil.
	4. Repeat cleaning procedure above where required to produce cleaning effect established by mockup.  Do not repeat more than once.  If additional cleaning is required, use steam wash.


	3.9 REPOINTING MASONRY
	A. Rake out and repoint mortar joints to the following extent:
	1. All joints in areas indicated and as follows.
	2. Joints where mortar is missing or where they contain holes.
	3. Cracked joints where cracks can be penetrated at least 1/4 inchby a knife blade 0.027 inchthick.
	4. Cracked joints where cracks are 1/8 inchor more in width and of any depth.
	5. Joints where they sound hollow when tapped by metal object.
	6. Joints where they are worn back 1/4 inchor more from surface.
	7. Joints where they are deteriorated to point that mortar can be easily removed by hand.
	8. Joints, other than those indicated as sealant-filled joints, where they have been filled with substances other than mortar.

	B. Do not rake out and repoint joints where not required.
	C. Rake out joints as follows:
	1. Remove mortar from joints to depth of joint width plus 1/8 inch, but not less than 1/2 inchor not less than that required to expose sound, unweathered mortar.
	2. Remove mortar from masonry surfaces within raked-out joints to provide reveals with square backs and to expose masonry for contact with pointing mortar.  Brush, vacuum, or flush joints to remove dirt and loose debris.
	3. Do not spall edges of masonry units or widen joints.  Replace or patch damaged masonry units as directed by Engineer.
	a. Cut out mortar by hand with chisel and mallet.  Do not use power-operated grinders without Engineer's written approval based on submission by Contractor of a satisfactory quality-control program and demonstrated ability of operators to use tools wi...


	D. Notify Engineer of unforeseen detrimental conditions including voids in mortar joints, cracks, loose masonry units, rotted wood, rusted metal, and other deteriorated items.
	E. Point joints as follows:
	1. Rinse masonry-joint surfaces with water to remove dust and mortar particles.  Time rinsing application so, at time of pointing, joint surfaces are damp but free of standing water.  If rinse water dries, dampen masonry-joint surfaces before pointing.
	2. Apply pointing mortar first to areas where existing mortar was removed to depths greater than surrounding areas.  Apply in layers not greater than 3/8 inchuntil a uniform depth is formed.  Fully compact each layer thoroughly and allow it to become ...
	3. After low areas have been filled to same depth as remaining joints, point all joints by placing mortar in layers not greater than 3/8 inch.  Fully compact each layer and allow to become thumbprint hard before applying next layer.  Where existing br...
	4. When mortar is thumbprint hard, tool joints to match original appearance of joints.  Remove excess mortar from edge of joint by brushing.

	F. Cure mortar by maintaining in thoroughly damp condition for at least 72 hours including weekends and holidays.
	1. Acceptable curing methods include covering with wet burlap and plastic sheeting, periodic hand misting, and periodic mist spraying using system of pipes, mist heads, and timers.
	2. Adjust curing methods to ensure that pointing mortar is damp throughout its depth without eroding surface mortar.

	G. Where repointing work precedes cleaning of existing masonry, allow mortar to harden at least 30 days before beginning cleaning work.

	3.10 FINAL CLEANING
	A. After mortar has fully hardened, thoroughly clean exposed masonry surfaces of excess mortar and foreign matter; use wood scrapers, stiff-nylon or -fiber brushes, and clean water, spray applied at low pressure.
	1. Do not use metal scrapers or brushes.
	2. Do not use acidic or alkaline cleaners.

	B. Wash adjacent woodwork and other nonmasonry surfaces.  Use detergent and soft brushes or cloths.
	C. Clean masonry debris from roof; remove debris from gutters and downspouts.  Rinse off roof and flush gutters and downspouts.
	D. Sweep and rake adjacent pavement and grounds to remove masonry debris.  Where necessary, pressure wash surfaces to remove mortar, dust, dirt, and stains.

	3.11 FIELD QUALITY CONTROL
	A. Inspectors:  Contractor shall engage qualified independent inspectors to perform inspections and prepare test reports.  Allow inspectors use of lift devices and scaffolding, as needed, to perform inspections.
	B. Engineer will observe progress and quality of portion of the Work completed.  Allow Engineer use of scaffolding, as needed, to observe progress and quality of portion of the Work completed.
	C. Notify Engineer in advance of times when lift devices and scaffolding will be relocated.  Do not relocate lift devices and scaffolding until Engineer has reasonable opportunity to make inspections and observations of work areas at lift device or sc...


	PART 4 -  MEASUREMENT AND PAYMENT
	4.1 GENERAL
	A. Unless paid for under another bid item, or paid for as incidental, no separate measurement or payment will be made for work under this section. All work under this section including all labor, material, equipment, and all incidentals complete in pl...



	05100 - STRUCTURAL STEEL
	PART 1 -  GENERAL
	1.1 DESCRIPTION OF WORK
	A. Work Included:  This Section specifies the following items.
	1. Structural steel.
	2. Architecturally exposed structural steel.

	B. Items To Be Installed Only:  Install the following items as furnished by the designated Sections:
	1. Section 04800 - MASONRY:  Masonry control and expansion joint fillers and gaskets.
	2. Section 04901 – CLAY MASONRY RESTORATION AND CLEANING:  Repairing clay masonry, including replacing damaged units, reanchoring veneers, repointing mortar joints, removing plant growth, cleaning exposed clay masonry surfaces.

	C. Items To Be Furnished Only:  Furnish the following items for installation by the designated Sections
	1. Section 03300 - CAST-IN-PLACE CONCRETE:  Lintels, sleeves, anchors, inserts, embedded wall plates, loose leveling plates and similar items.

	D. Related Work:  The following items are not included in this Section and will be performed under the designated Sections:
	1. Section 09900 - PAINTING:  Finish painting of exposed structural steel.


	1.2 DEFINITIONS
	A. Structural Steel:  Elements of structural-steel frame, as classified by AISC's "Code of Standard Practice for Steel Buildings and Bridges", that support design loads.
	B. Architecturally Exposed Structural Steel:  Structural steel that forms a prominent architectural feature in a building or structure or designated as architecturally exposed structural steel on the Drawings.

	1.3 PERFORMANCE REQUIREMENTS
	A. Connections:  Provide details of connections required by the Contract Documents to be selected or completed by the structural-steel fabricator to withstand loads indicated and comply with other information and restrictions indicated.
	1. Select and complete connections using the American Institute of Steel Construction’s (AISC) "Manual of Steel Construction, Load and Resistance Factor Design", Volume 2, Part 9.
	2. Engineering Responsibility:  Fabricator's responsibilities include using a qualified professional engineer to prepare structural analysis data for structural-steel connections.


	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  Show fabrication of structural-steel components.
	1. Include details of cuts, connections, splices, camber, holes, and other pertinent data.
	2. Include embedment drawings.
	3. Indicate welds by standard AWS symbols, distinguishing between shop and field welds, and show size, length and type of each weld.
	4. Indicate type, size and length of bolts, distinguishing between shop and field bolts.  Identify pre-tensioned and slip-critical high-strength bolted connections.
	5. For structural-steel connections indicated to comply with design loads, include structural analysis data signed and sealed by the qualified professional engineer responsible for their preparation.

	C. Welding Certificates:  Certificate from AWS indicating certification in type of welding required for each welder and welding operator.
	D. Welding Records and Data:
	1. Before welding, submit the procedure which will be used for qualifying welders and welding procedures.  For procedures other than those pre-qualified in accordance with AWS D1.1, submit a copy of procedure qualification test records.
	2. Submit certified copy of qualification test records for each welder, welding operator, and tacker who will be employed in the work.
	3. If field welding is permitted, submit descriptive data for field welding equipment.
	4. Submit all NDE records (radiographs, ultrasonic, magnetic particle) and visual inspection reports upon completion or when otherwise requested by the Engineer.

	E. Qualification Data:  For installer, fabricator, professional engineer, testing agency, welding inspectors, NDE inspectors and galvanizer.  Submit prior to starting work.
	F. Mill Test Reports:  Signed by manufacturers certifying that the following products comply with requirements:
	1. Structural steel including chemical and physical properties.
	2. Bolts, nuts, and washers including mechanical properties and chemical analysis.
	3. Direct-tension indicators.
	4. Tension-control, high-strength bolt-nut-washer assemblies.
	5. Shear stud connectors.
	6. Shop primers.
	7. Nonshrink grout.


	1.5 QUALITY ASSURANCE
	A. Fabricator Qualifications:  A qualified fabricator who participates in the AISC Quality Certification Program and is certified for: Steel Building Structures (STD); or Simple Steel Bridge Structures (SBD); or Major Steel Bridges (CBR) as applicable
	B. Galvanizer Qualifications:  Engage the services of a qualified galvanizer who has demonstrated a minimum of five years experience in the successful application of galvanized coatings specified in this Section in the facility where the work is to be...
	C. Installer Qualifications:  A qualified installer with previous experience in installing structural steel.
	D. Welding:  Qualify procedures and personnel according to AWS D1.1, "Structural Welding Code--Steel"
	E. Comply with applicable provisions of the following specifications and documents:
	1. AISC's "Code of Standard Practice for Steel Buildings and Bridges"
	2. AISC's "Seismic Provisions for Structural Steel Buildings" and "Supplement No. 2"
	3. AISC's "Specification for Structural Steel Buildings--Allowable Stress Design and Plastic Design" and "Load and Resistance Factor Design Specification for Structural Steel Buildings"
	4. AISC's "Specification for the Design of Steel Hollow Structural Sections"
	5. AISC's "Specification for Allowable Stress Design of Single-Angle Members" and "Specification for Load and Resistance Factor Design of Single-Angle Members"
	6. RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts"

	F. Tests and Inspection
	1. The Contractor will test and inspect high-strength bolted connections and welded connections and prepare test reports.  Specialty tests shall be performed at no expense to the Authority by an independent testing laboratory approved by the Engineer....
	2. The Engineer reserves the right to inspect high-strength bolted connections and weld connections.  Provide access to places where structural steel work is being fabricated or erected so that required inspection and testing can be accomplished at no...
	3. The Engineer may inspect structural steel at the plant before shipment; however, the Engineer reserves the right, at any time before final acceptance, to reject material not complying with specified requirements.
	4. Correct deficiencies in structural steel work that inspections and laboratory test reports have indicated to be not in compliance with requirements at the Contractor's expense.  Perform additional tests, at no expense to the Authority, as may be ne...
	5. Specialty Tests:  Nondestructive examination of welds in accordance with provisions of AWS D1.1 and ASTM Standards noted shall be made in accordance with the following schedule:
	a. Radiographic Examination of Welds, per ASTM E94 and E142:
	1) Field, complete joint penetration groove welds:
	a) 1 out of 5 (20 percent) with thickness equal to or less than 3/4 inch.
	b) 100 percent with thickness greater than 3/4 inch.

	2) Shop, complete joint penetration groove welds:
	a) 1 out of 10 (10 percent) with thickness equal to or less than 3/4 inch.
	b) 1 out of 2 (50 percent) with thickness greater than 3/4 inch and equal to or less than 1-1/2 inches.
	c) 100 percent for thickness greater than 1-1/2 inches.


	b. Ultrasonic Examination, per ASTM E164:  Complete joint penetration groove butt welds not accessible for radiographic examination shall be subjected to ultrasonic testing.  The extent shall be the same as noted for radiographic examination.  Ultraso...
	1) 1 out of 10 (10 percent) for thickness equal to or less than 3/4 inch.
	2) 1 out of 5 (20 percent) for thickness greater than 3/4 inch and equal to or less than 1-1/4 inches.
	3) 1 out of 2 (50 percent) for thickness greater than 1-1/4 inches.

	c. Magnetic Particle Examination, per ASTM E709, field and shop:
	1) 1 out of 5 (20 percent) of complete joint penetration groove welds of tee and corner joints.
	2) 1 out of 10 (10 percent) of partial joint penetration groove and fillet welds.

	d. Penetrant Examination, per ASTM E165:  Shall be used for detecting discontinuities that are open to the surface use as appropriate.

	6. Visual Examination:  All welds whether otherwise examined or not shall be visually examined and faulty joints shall be marked for correction.
	7. When any testing, examination or inspection reveals faulty welds, all joints of the same type shall be checked at no expense to the Authority until the integrity of the weld is assured before resuming examination.
	8. After faulty welds have been corrected or repaired, they shall each be re-examined at no expense to the Authority in the manner specified for the original joint.
	9. It is intended that inspections shall be performed to permit an orderly flow of completed material from the shop.  Work with the Engineer to establish a schedule that will permit this.
	10. Test result information shall be forwarded to the Engineer immediately after test results are available stating the acceptance or rejection of fabricated pieces in order that the repairs and re-inspection may be made as soon as possible.

	G. Pre-Installation Conference:  Contractor shall schedule a meeting to be attended by Contractor, Engineer, fabricator and galvanizer.  Agenda shall include the following:  Project schedule, source for each fabrication, coordination between fabricato...

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Store materials to permit easy access for inspection and identification.  Keep steel members off ground and spaced by using pallets, dunnage, or other supports and spacers.  Protect steel members and packaged materials from erosion and deterioration.
	1. Store fasteners in a protected place.  Clean and re-lubricate bolts and nuts that become dry or rusty before use.
	2. Do not store materials on structure in a manner that might cause distortion, damage, or overload to members or supporting structures.  Repair or replace damaged materials or structures as directed.


	1.7 COORDINATION
	A. Furnish anchorage items to be embedded in or attached to other construction without delaying the Work.  Provide setting diagrams, sheet metal templates, instructions and directions for installation.


	PART 2 -  PRODUCTS
	2.1 STRUCTURAL-STEEL MATERIALS
	A. Channels, Angles, M-Shapes, S-Shapes, W-Shapes: ASTM A 572, Grade 50
	B. Plate and Bar:  ASTM A 572/A 572M, Grade 50
	C. Cold-Formed Hollow Structural Sections:  ASTM A 500, Grade B, structural tubing.
	D. Steel Pipe:  ASTM A 53, Type E or S, Grade B.
	E. Medium-Strength Steel Castings:  ASTM A 27, Grade 65-35carbon steel.
	F. High-Strength Steel Castings:  ASTM A 148,Grade 80-50, carbon or alloy steel.
	G. Welding Electrodes:  Comply with AWS requirements.

	2.2 BOLTS, CONNECTORS, AND ANCHORS
	A. High-Strength Bolts, Nuts, and Washers:  ASTM A 325, Type 1, heavy hex steel structural bolts; ASTM A 563 heavy hex carbon-steel nuts; and ASTM F 436hardened carbon-steel washers.
	1. Finish:  Hot-dip zinc coating, ASTM A 153, Class C.

	B. Tension-Control, High-Strength Bolt-Nut-Washer Assemblies:  ASTM F 1852, Type 1, steel structural bolts with splined ends; ASTM A 563heavy hex carbon-steel nuts; and ASTM F 436hardened carbon-steel washers. Finish, mechanically deposited zinc coati...
	C. Shear Connectors:  ASTM A 108, Grades 1015 through 1020, headed-stud type, cold-finished carbon steel; AWS D1.1, Type B.
	D. Anchor Rods:  ASTM F 1554, grade as applicable, hot-dip zinc coating, ASTM A 153, Class C.
	E. Threaded Rods:  ASTM A 193, grade as applicable, hot-dip zinc coating, ASTM A 153, Class C.
	F. Eye Bolts and Nuts:  ASTM A 108, Grade 1030, cold-finished carbon steel.
	G. Sleeve Nuts:  ASTM A 108, Grade 1018, cold-finished carbon steel.

	2.3 MISCELLANEOUS MATERIALS
	A. Galvanizing Repair Paint:  Coatings meeting requirements of ASTM A 780.
	B. Nonmetallic, Shrinkage-Resistant Grout:  ASTM C 1107, factory-packaged, nonmetallic aggregate grout, noncorrosive, nonstaining, mixed with water to consistency suitable for application and a 30-minute working time.

	2.4 FABRICATION
	A. Structural Steel:  Fabricate and assemble in shop to greatest extent possible.  Fabricate according to AISC's "Code of Standard Practice for Steel Buildings and Bridges" and AISC's "Specification for Structural Steel Buildings--Allowable Stress Des...
	1. Camber structural-steel members where indicated.
	2. Identify high-strength structural steel according to ASTM A 6/ A 6M and maintain markings until structural steel has been erected.
	3. Mark and match-mark materials for field assembly.
	4. Complete structural-steel assemblies, including welding of units, before starting shop-priming operations.

	B. Architecturally Exposed Structural Steel:  Comply with fabrication requirements, including tolerance limits, of AISC's "Code of Standard Practice for Steel Buildings and Bridges" for structural steel identified as architecturally exposed structural...
	1. Fabricate with exposed surfaces smooth, square, and free of surface blemishes including pitting, rust, scale, seam marks, roller marks, rolled trade names, and roughness.
	2. Remove blemishes by filling or grinding or by welding and grinding, before cleaning, treating, and shop priming.

	C. Thermal Cutting:  Perform thermal cutting by machine to greatest extent possible. Plane thermally cut edges to be welded to comply with requirements in AWS D1.1.
	D. Bolt Holes:  Cut, drill, or punch standard bolt holes perpendicular to metal surfaces.
	E. Finishing:  Accurately finish ends of columns and other members transmitting bearing loads.
	F. Shear Connectors:  Prepare steel surfaces as recommended by manufacturer of shear connectors.  Use automatic end welding of headed-stud shear connectors according to AWS D1.1 and manufacturer's written instructions.
	G. Steel Wall-Opening Framing:  Select true and straight members for fabricating steel wall-opening framing to be attached to structural steel.  Straighten as required to provide uniform, square, and true members in completed wall framing.
	H. Welded Door Frames:  Build up welded door frames attached to structural steel.  Weld exposed joints continuously and grind smooth.  Plug-weld fixed steel bar stops to frames.  Secure removable stops to frames with countersunk, cross-recessed head m...
	I. Holes:  Provide holes required for securing other work to structural steel and for passage of other work through steel framing members.
	1. Cut, drill, or punch holes perpendicular to steel surfaces.  Do not thermally cut bolt holes or enlarge holes by burning.
	2. Base-Plate Holes:  Cut, drill, mechanically thermal cut, or punch holes perpendicular to steel surfaces.
	3. Weld threaded nuts to framing and other specialty items indicated to receive other work.


	2.5 SHOP CONNECTIONS
	A. High-Strength Bolts:  Shop install high-strength bolts according to RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts" for type of bolt and type of joint specified.
	B. Weld Connections:  Comply with AWS D1.1 for welding procedure specifications, tolerances, appearance, and quality of welds and for methods used in correcting welding work.  Complete welds in accordance with the Contract Drawings.
	1. Remove backing bars or runoff tabs, back gouge, and grind steel smooth.
	2. Assemble and weld built-up sections by methods that will maintain true alignment of axes without exceeding tolerances of AISC's "Code of Standard Practice for Steel Buildings and Bridges" for mill material.
	3. Insufficient welds shall be rejected and corrected until required profiles are met.
	4. Verify that weld sizes, fabrication sequence, and equipment used for architecturally exposed structural steel will limit distortions to allowable tolerances.  Prevent weld show-through on exposed steel surfaces.
	a. Grind butt welds flush.
	b. Grind or fill exposed fillet welds to smooth profile.  Dress exposed welds.

	5. No skip welds will be permitted for steel connections to be coated.


	2.6 STEEL PRIMERS AND FINISHES
	A. Preparation for Shop Priming:  Prepare uncoated ferrous-metal surfaces to comply with minimum requirements indicated below for The Society for Protective Coatings (SSPC) surface preparation specifications and environmental exposure conditions of in...
	1. Exteriors (SSPC Zone 1B) and Items Indicated to Receive Zinc-Rich Primer:  SSPC-SP 10/NACE No. 2, "Near White Metal Blast Cleaning"
	2. Interiors (SSPC Zone 1A):  SSPC-SP 6, "Commercial Blast Cleaning"
	3. Apply shop primer to uncoated surfaces of metal fabrications, except those with galvanized finishes and those to be field welded, embedded in concrete or masonry, unless otherwise indicated.  Extend priming of partially embedded members to a depth ...
	4. Comply with SSPC-PA 1, "Paint Application Specification No. 1: Shop, Field, and Maintenance Painting of Steel" for shop painting.
	5. Comply with SSPC-PA 2, "Measurement of Dry Coating Thickness with magnetic Gages”

	B. Zinc-Rich Primer:  Urethane zinc rich primer compatible with topcoat Specified in Section 09900.  Provide primer with a VOC content of 340 g/L (2.8 lb/gal.) or less per OTC ozone standards.  Provide Tnemec Series 394 or Ameron 5105 or equal by DuPo...
	C. Primer for Exposed Steel to Receive Multi-Coat Shop-Applied Coating:  Tnemec Series 901K97 or 90-97 urethane zinc rich primer at 3.0 to 3.5 mils DFT, topcoated in shop with Tnemec Series V73 Endura-Shield, or use Ameron Series 68HS Primer at 3.0 to...
	D. Galvanizing:  For steel exposed to the elements, weather or corrosive environments and other steel indicated to be galvanized, provide coating for iron and steel fabrications applied by the hot-dip process.  Comply with ASTM A 123 for fabricated pr...
	E. Hot-Dip Galvanizing And Factory-Applied Primer for Steel:  Provide hot-dip galvanizing and factory-applied prime coat, certified OTC/VOC compliant less than 2.8 lbs/gal. and conforming to EPA and Commonwealth of Massachusetts requirements.  Apply p...
	1. Abrasion:  ASTM D 4060, CS17 Wheel, 1,000 gram load.
	2. Adhesion:  ASTM D 3359, Method B, 5 mm crosshatch.
	3. Humidity Resistance:  ASTM D 4585.
	4. Salt Spray (Fog):  ASTM B 117.

	F. Hot-Dip Galvanizing and Factory-Applied Urethane Primer and Finish for Steel:  Provide factory-applied architectural coating over primed hot-dip galvanized steel matching approved samples.
	1. Primer coat shall be factory-applied polyamide epoxy primer.  Apply primer within 12 hours after galvanizing at the galvanizer’s plant in a controlled environment meeting applicable environmental regulations and as recommended by the primer coating...
	2. Finish coat shall be factory-applied color-pigmented architectural finish.  Apply finish coating at the galvanizer’s plant, in a controlled environment meeting applicable environmental regulations and as recommended by the finish coating manufacturer.
	3. Coatings shall be certified OTC/VOC compliant and conform to applicable regulations and EPA standards.
	4. Apply the galvanizing, primer and coating within the same facility and provide single-source responsibility for galvanizing, priming and finish coating.
	5. Blast cleaning of the galvanized surface is not acceptable.
	6. Primer shall meet or exceed the following performance criteria:
	a. Abrasion:  ASTM D 4060, CS17 Wheel, 1,000 gram load.
	b. Adhesion:  ASTM D 3359, Method B, 5 mm crosshatch.
	c. Humidity Resistance:  ASTM D 4585.
	d. Salt Spray (Fog):  ASTM B 117.

	7. Finish coat shall meet or exceed the following performance criteria:
	a. Abrasion:  ASTM D 4060, CS17 Wheel, 1,000 gram load.
	b. Adhesion:  ASTM D 3359, Method B, 5 mm crosshatch.
	c. Graffiti Resistance:  After drying for seven days, no staining from acrylic, epoxy, epoxy-ester and alkyd spray paints, ballpoint pen, crayons, magic marker, black shoe polish and lipstick.
	d. Weathering:  ASTM D 1014, 45 degrees facing south.
	e. Surface Burning Characteristics:  ASTM E 84
	f. QUV:  ASTM G53, ES-40 bulbs, 4 hours light, 4 hours dark.
	g. Salt Spray (Fog):  ASTM B 117.

	8. Clearcoat over finish coat shall meet or exceed the following performance criteria:
	a. Abrasion:  ASTM D 4060, CS17 Wheel, 1,000 gram load.
	b. Adhesion:  ASTM D 3359, Method B, 5 mm crosshatch.
	c. Graffiti Resistance:  After drying for seven days, no staining from acrylic, epoxy, epoxy-ester and alkyd spray paints, ballpoint pen, crayons, magic marker, black shoe polish and lipstick.
	d. Weathering:  ASTM D 1014, 45 degrees facing south; and ASTM D 4141C EMMAQUA-NTW.
	e. QUV:  ASTM G53, ES-40 bulbs, 4 hours light, 4 hours dark.
	f. Salt Spray (Fog):  ASTM B 117.
	g. Flexibility:  ASTM D 522, Method B, cylindrical mandrel.
	h. Hardness:  ASTM D 3363 (Pencil).




	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify elevations of concrete- and masonry-bearing surfaces and locations of anchor rods, bearing plates, and other embedments, with steel erector present, for compliance with requirements.  Elevations shall be verified by a surveyor licensed in th...
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Provide temporary shores, guys, braces, and other supports during erection to keep structural steel secure, plumb, and in alignment against temporary construction loads and loads equal in intensity to design loads.  Remove temporary supports when p...

	3.3 ERECTION
	A. Set structural steel accurately in locations and to elevations indicated and according to AISC's "Code of Standard Practice for Steel Buildings and Bridges".
	B. Base and Bearing Plates:  Clean concrete- and masonry-bearing surfaces of bond-reducing materials, and roughen surfaces prior to setting base and bearing plates.  Clean bottom surface of base and bearing plates.
	1. Set base and bearing plates for structural members on wedges, shims, or setting nuts as required.
	2. Weld plate washers to top of base plate.
	3. Snug-tighten or pretension anchor rods as applicable after supported members have been positioned and plumbed.  Do not remove wedges or shims but, if protruding, cut off flush with edge of base or bearing plate before packing with grout.
	4. Promptly pack grout solidly between bearing surfaces and base or bearing plates so no voids remain.  Neatly finish exposed surfaces; protect grout and allow to cure.  Comply with manufacturer's written installation instructions for shrinkage-resist...

	C. Maintain erection tolerances of structural steel and architecturally exposed structural steel within AISC's "Code of Standard Practice for Steel Buildings and Bridges".
	D. Align and adjust various members forming part of complete frame or structure before permanently fastening.  Before assembly, clean bearing surfaces and other surfaces that will be in permanent contact with members.  Perform necessary adjustments to...
	1. Level and plumb individual members of structure.
	2. Make allowances for difference between temperature at time of erection and mean temperature when structure is completed and in service.

	E. Splice members only where indicated.
	F. Remove erection bolts on welded, architecturally exposed structural steel; fill holes with plug welds; and grind smooth at exposed surfaces.
	G. Do not use thermal cutting during erection unless approved by Engineer.  Finish thermally cut sections within smoothness limits in AWS D1.1.
	H. Do not enlarge unfair holes in members by burning or using drift pins.  Ream holes that must be enlarged to admit bolts.
	I. Shear Connectors:  Prepare steel surfaces as recommended by manufacturer of shear connectors.  Use automatic end welding of headed-stud shear connectors according to AWS D1.1 and manufacturer's written instructions.

	3.4 FIELD CONNECTIONS
	A. High-Strength Bolts:  Install high-strength bolts according to RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts" for type of bolt and type of joint indicated on the Drawings.
	B. Weld Connections:  Comply with AWS D1.1 for welding procedure specifications, tolerances, appearance, and quality of welds and for methods used in correcting welding work.
	1. Comply with AISC's "Code of Standard Practice for Steel Buildings and Bridges" for bearing, adequacy of temporary connections, alignment, and removal of paint on surfaces adjacent to field welds.
	2. Remove backing bars or runoff tabs, back gouge, and grind steel smooth.
	3. Assemble and weld built-up sections by methods that will maintain true alignment of axes without exceeding tolerances of AISC's "Code of Standard Practice for Steel Buildings and Bridges" for mill material.
	4. Verify that weld sizes, fabrication sequence, and equipment used for architecturally exposed structural steel will limit distortions to allowable tolerances.  Prevent weld show-through on exposed steel surfaces.
	a. Grind butt welds flush.
	b. Grind or fill exposed fillet welds to smooth profile.  Dress exposed welds.
	c. Re-profile all steel surfaces (using needle guns or other profiling methods) that have been welded and ground smooth to assure proper adhesion of primers and topcoats.



	3.5 FIELD QUALITY CONTROL
	A. Testing Agency:  Engage a qualified independent testing and inspecting agency to inspect field welds and high-strength bolted connections.
	B. Bolted Connections:  Bolted connections will be inspected according to RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts".  When using bolted connections prime with “slip critical class B” primer as specified in this Secti...
	C. Welded Connections:  Field welds will be visually inspected according to AWS D1.1.  In addition to visual inspection, specialty tests will be performed in accordance with AWS D1.1 and at the frequency stated in Article 1.5.F.5
	D. In addition to visual inspection, test and inspect field-welded shear connectors according to requirements in AWS D1.1 for stud welding and as follows:
	1. Perform bend tests if visual inspections reveal either a less-than- continuous 360-degree flash or welding repairs to any shear connector.
	2. Conduct tests on additional shear connectors if weld fracture occurs on shear connectors already tested, according to requirements in AWS D1.1.

	E. Correct deficiencies in Work that test reports and inspections indicate do not comply with the Contract Documents.

	3.6 REPAIRS AND PROTECTION
	A. Repair damaged galvanized coatings on galvanized items with galvanized repair paint according to ASTM A 780 and manufacturer's written instructions.
	B. Touchup Painting:  After installation, promptly clean, prepare, and prime or reprime field connections, rust spots, and abraded surfaces of prime-painted joists and accessories, bearing plates, and abutting structural steel.
	1. Clean and prepare surfaces by SSPC-SP 3 power-tool cleaning.
	2. Apply a compatible primer of same type as shop primer used on adjacent surfaces.



	PART 4 -  MEASUREMENT AND PAYMENT
	A. Unless paid for under another bid item, or paid for as incidental, no separate measurement or payment will be made for work under this section. All work under this section including all labor, material, equipment, and all incidentals complete in pl...


	05500 - MISCELLANEOUS METALS
	PART 1 -  GENERAL
	1.1 DESCRIPTION OF WORK
	A. Work Included:  This Section specifies the following items.
	1. All Work in this Section; refer to Schedule in Par. 2.1 and as indicated on the Drawings.

	B. Items To Be Furnished Only:  Furnish the following items for installation by the designated Sections
	1. Section 03300 - CAST-IN-PLACE CONCRETE.
	a. Lintels, sleeves, anchors, inserts, plates and similar items.

	2. Section 04800 - MASONRY:
	a. Lintels, miscellaneous metal and iron sleeves, anchors, inserts and plates to be built into masonry walls.


	C. Related Work:  The following items are not included in this Section and will be performed under the designated Sections:
	1. Section 05100 - STRUCTURAL STEEL; structural steel items.
	2.


	1.2 PERFORMANCE REQUIREMENTS
	A. Structural Performance of Ladders:  Provide ladders capable of withstanding the effects of loads and stresses within limits and under conditions specified in ANSI A14.3.
	B. Thermal Movements:  Provide exterior metal fabrications that allow for thermal movements resulting from the following maximum change (range) in ambient and surface temperatures by preventing buckling, opening of joints, overstressing of components,...
	1. Temperature Change (Range):  120 deg Fambient; 180 deg Fmaterial surfaces.


	1.3 SUBMITTALS
	A. Product Data:  For paint products.
	B. Samples:  Two three by six inch samples of shop-applied finishes, in color selected.
	C. Shop Drawings:  Show fabrication and installation details for metal fabrications.
	1. Include plans, elevations, sections, and details of metal fabrications and their connections.  Show anchorage and accessory items.
	2. Provide templates for anchors and bolts specified for installation under other Sections.
	3. For installed products indicated to comply with design loads, include structural analysis data signed and sealed by the qualified professional engineer licensed in the Commonwealth of Massachusetts responsible for their preparation.
	4. Where fabrications are to receive sprayed-on fireproofing, include statement that primer is compatible with fireproofing proposed for use.

	D. Certificates:  Welder and weld procedure qualifications.
	E. Qualifications for Inspection and Testing Agency and Contractor’s professional engineer indicating registration in the Commonwealth of Massachusetts.
	F. Weld inspection reports.

	1.4 QUALITY ASSURANCE
	A. Welding:  Qualify procedures and personnel according to the following:
	1. AWS D1.1, "Structural Welding Code--Steel".
	2. AWS D1.2, "Structural Welding Code--Aluminum".
	3. AWS D1.3, "Structural Welding Code--Sheet Steel".
	4. AWS D1.6, "Structural Welding Code--Stainless Steel".

	B. Metal Surfaces, General:  Provide materials with smooth, flat surfaces, unless otherwise indicated.  For metal fabrications exposed to view in the completed Work, provide materials without seam marks, roller marks, rolled trade names, or blemishes.
	C. Galvanizer Qualifications:  Engage the services of a qualified galvanizer who has demonstrated a minimum of five years experience in the successful application of galvanized coatings specified in this Section in the facility where the work is to be...
	D. Pre-Installation Conference:  Contractor shall schedule a meeting to be attended by Contractor, Engineer, fabricator, and galvanizer prior to starting Work.  Agenda shall include the following:  Project schedule, source for each fabrication, coordi...
	E. Inspection. Except as otherwise specified, only visual inspection of welds, materials, workmanship, finished products, and installation is required.

	1.5 PROJECT CONDITIONS
	A. Field Measurements:  Verify actual locations of walls and other construction contiguous with metal fabrications by field measurements before fabrication and indicate measurements on Shop Drawings.  Provide allowance for trimming and fitting at site.

	1.6 COORDINATION
	A. Coordinate installation of anchorages for metal fabrications.  Furnish setting drawings, templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integral anchors, that are to be embedde...
	B. Coordinate installation of steel weld plates and angles for casting into concrete that are specified in this Section but required for work of another Section.  Deliver such items to Project site in time for installation.


	PART 2 -  PRODUCTS
	2.1 SCHEDULE
	A. Metal fabrications include, but are not limited to, the following.  Requirements for materials and coatings/finishes which are included as part of the Work specified in this Section are listed with each item.

	2.2 FERROUS METALS
	A. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M.
	B. Stainless-Steel Sheet, Strip, Plate, and Flat Bars:  ASTM A 666, Type 316L
	C. Stainless-Steel Bars and Shapes:  ASTM A 276, Type 316L
	D. Rolled-Steel Floor Plate:  ASTM A 786/A 786M, rolled from plate complying with ASTM A 36/A 36M or ASTM A 283/A 283M, Grade C or D.
	E. Steel Tubing:  ASTM A 500, cold-formed steel tubing.
	F. Steel Pipe:  ASTM A 53/A 53M, standard weight (Schedule 40), unless another weight is indicated or required by structural loads.
	G. Slotted Channel Framing:  Cold-formed metal channels with continuous slot complying with Metal Framing Manufacturers Association MFMA-3.
	H. Cast Iron:  ASTM A 48/A 48M, Class 30, unless another class is indicated or required by structural loads.

	2.3 NONFERROUS METALS
	A. Aluminum Plate and Sheet:  ASTM B 209 Alloy 6061-T6.
	B. Aluminum Extrusions:  ASTM B 221 Alloy 6063-T6.
	C. Aluminum-Alloy Rolled Tread Plate:  ASTM B 632/B 632M, Alloy 6061-T6.
	D. Aluminum Castings:  ASTM B 26/B 26M, Alloy 443.0-F.

	2.4 FASTENERS
	A. General:  Unless otherwise indicated, provide Type 316 stainless-steel fasteners for exterior use and zinc-plated fasteners with coating complying with ASTM B 633, Class Fe/Zn 5, within exterior walls.  Provide stainless-steel fasteners for fasteni...
	B. Anchor Bolts:  ASTM F 1554, Grade 36.  Provide hot-dip or mechanically deposited, zinc-coated anchor bolts where item being fastened is indicated to be galvanized.
	C. Cast-in-Place Anchors in Concrete:  Anchors shall be capable of sustaining, without failure, a load equal to four times the load imposed.  Tests shall be as determined by testing according to ASTM E 488, conducted by a qualified independent testing...
	D. Expansion Anchors:  Anchor bolt and sleeve assembly with capability to sustain, without failure, a load equal to six times the load imposed when installed in unit masonry and four times the load imposed when installed in concrete, as determined by ...
	1. Material for Anchors in Interior Locations:  Carbon-steel components zinc-plated to comply with ASTM B 633, Class Fe/Zn 5.
	2. Material for Anchors in Exterior Locations:  Stainless-steel bolts complying with ASTM F 593and nuts complying with ASTM F 594.


	2.5 MISCELLANEOUS MATERIALS
	A. Welding Rods and Bare Electrodes:  Select according to AWS specifications for metal alloy welded.
	B. Galvanizing Repair Paint:  High-zinc-dust-content paint for regalvanizing welds in steel, complying with The Society for Protective Coatings SSPC-Paint 20 or ASTM A780.
	C. Bituminous Paint:  Cold-applied asphalt emulsion complying with ASTM D 1187.
	D. Nonshrink, Nonmetallic Grout:  Factory-packaged, nonstaining, noncorrosive, nongaseous grout complying with ASTM C 1107.  Provide grout specifically recommended by manufacturer for interior and exterior applications.

	2.6 FABRICATION, GENERAL
	A. Shop Assembly:  Preassemble items in the shop to greatest extent possible.  Disassemble units only as necessary for shipping and handling limitations.  Use connections that maintain structural value of joined pieces.  Clearly mark units for reassem...
	B. Cut, drill, and punch metals cleanly and accurately.  Remove burrs and ease edges to a radius of approximately 1/32 inch, unless otherwise indicated.  Remove sharp or rough areas on exposed surfaces.
	C. Form bent-metal corners to smallest radius possible without causing grain separation or otherwise impairing work.
	D. Form exposed work true to line and level with accurate angles and surfaces and straight edges.
	E. Weld corners and seams continuously to comply with the following:
	1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of base metals.
	2. Obtain fusion without undercut or overlap.
	3. Remove welding flux immediately.
	4. At exposed connections, finish exposed welds and surfaces smooth and blended so no roughness shows after finishing and contour of welded surface matches that of adjacent surface.

	F. Form exposed connections with hairline joints, flush and smooth, using concealed fasteners where possible.  Where exposed fasteners are required, use Phillips flat-head (countersunk) screws or bolts, unless otherwise indicated.  Locate joints where...
	G. Fabricate seams and other connections that will be exposed to weather in a manner to exclude water.  Provide weep holes where water may accumulate.
	H. Cut, reinforce, drill, and tap metal fabrications as indicated to receive finish hardware, screws, and similar items.
	I. Provide for anchorage of type indicated; coordinate with supporting structure.  Space anchoring devices to secure metal fabrications rigidly in place and to support indicated loads.

	2.7 MISCELLANEOUS FRAMING AND SUPPORTS
	A. General:  Provide steel framing and supports not specified in other Sections as needed to complete the Work.
	B. Fabricate units from steel shapes, plates, and bars of welded construction, unless otherwise indicated.  Fabricate to sizes, shapes, and profiles indicated and as necessary to receive adjacent construction retained by framing and supports.  Cut, dr...
	1. Fabricate units from slotted channel framing where indicated.
	2. Furnish inserts if units are installed after concrete is placed.

	C. Fabricate supports for operable partitions from continuous steel beams of sizes indicated with attached bearing plates, anchors, and braces as indicated.  Drill bottom flanges of beams to receive partition track hanger rods; locate holes where indi...

	2.8 LOOSE STEEL LINTELS
	A. Fabricate loose steel lintels from steel angles and shapes of size indicated for openings and recesses in masonry walls and partitions at locations indicated.  Weld adjoining members together to form a single unit where indicated.
	B. Size loose lintels to provide bearing length at each side of openings equal to 1/12 of clear span but not less than 8 inches, unless otherwise indicated.

	2.9 SHELF ANGLES
	A. Fabricate shelf angles from steel angles of sizes indicated and for attachment to concrete framing.  Provide horizontally slotted holes to receive 3/4-inchbolts, spaced not more than 6 inchesfrom ends and 24 inches o.c., unless otherwise indicated.
	1. Provide mitered and welded units at corners.
	2. Provide open joints in shelf angles at expansion and control joints.  Make open joint approximately 2 incheslarger than expansion or control joint.

	B. For cavity walls, provide vertical channel brackets to support angles from backup masonry and concrete.
	C. Furnish wedge-type concrete inserts, complete with fasteners, to attach shelf angles to cast-in-place concrete.

	2.10 LOOSE BEARING AND LEVELING PLATES
	A. Provide loose bearing and leveling plates for steel items bearing on masonry or concrete construction.  Drill plates to receive anchor bolts and for grouting.

	2.11 STEEL WELD PLATES AND ANGLES
	A. Provide steel weld plates and angles not specified in other Sections, for items supported from concrete construction as needed to complete the Work.  Provide each unit with not less than two integrally welded steel strap anchors for embedding in co...

	2.12 MISCELLANEOUS STEEL TRIM
	A. Unless otherwise indicated, fabricate units from steel shapes, plates, and bars of profiles shown with continuously welded joints and smooth exposed edges.  Miter corners and use concealed field splices where possible.
	B. Provide cutouts, fittings, and anchorages as needed to coordinate assembly and installation with other work.  Provide with integrally welded steel strap anchors for embedding in concrete or masonry construction.

	2.13 METAL LADDERS
	A. Provide metal ladders complying with ANSI A14.3, except elevator pit ladders, comply with ASME A17.1.  Support each ladder at top and bottom and not more than 60 incheso.c. with welded or bolted brackets, made from same metal as ladder.  Provide no...

	2.14 LADDER SAFETY CAGES
	A. Provide ladder safety cages complying with ANSI A14.3.  Assemble by welding or with stainless-steel fasteners.

	2.15 METAL SHIPS' LADDERS
	A. Provide metal ships' ladders where indicated.  Fabricate of open-type construction with channel or plate stringers, pipe and tube railings, and bar grating treads, unless otherwise indicated.  Provide brackets and fittings for installation.

	2.16 METAL BOLLARDS
	A. Fabricate metal bollards from Schedule 40 steel pipe.
	B. Fabricate bollards with 3/8-inch-thick steel baseplates for bolting to concrete slab.  Drill baseplates at all 4 corners for 3/4-inchanchor bolts.  Where bollards are to be anchored to sloping concrete slabs, angle baseplates for plumb alignment of...

	2.17 PIPE GUARDS
	A. Fabricate pipe guards from 3/8-inch-thick by 12-inch wide steel plate, bent to fit flat against the wall or column at both ends and to fit around pipe with 2-inchclearance between pipe and pipe guard.  Drill each end for two 3/4-inchanchor bolts.

	2.18 METAL FLOOR PLATE
	A. Fabricate from rolled-steel floor plate of minimum 1/4 inch steel unless thicker units are required for anticipated loadings.
	B. Include steel angle stiffeners, and fixed and removable sections as indicated.
	C. Provide flush steel bar drop handles for lifting removable sections, one at each end of each section.

	2.19 ABRASIVE METAL NOSINGS
	A. Cast-Iron Units:  Cast gray iron, Class 20 with an integral abrasive finish consisting of aluminum oxide, silicon carbide, or a combination of both.  Fabricate units in sizes and configurations indicated and in lengths necessary to accurately fit o...
	B. Drill for mechanical anchors and countersink.  Locate not more than 4 inchesfrom ends and not more than 12 incheso.c., evenly spaced between ends, unless otherwise indicated.  Provide closer spacing if recommended by manufacturer.
	C. Apply bituminous paint to concealed bottoms, sides, and edges of cast-metal units set into concrete.

	2.20 CAST-IRON WHEEL GUARDS
	A. Provide wheel guards of 3/4-inch-thick, hollow-core, gray-iron castings; of size and shape indicated.  Provide holes for countersunk anchor bolts and grouting.

	2.21 FINISHES, GENERAL
	A. Comply with the National Association of Architectural metal Manufacturer’s (NAAMM) "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	B. Finish metal fabrications after assembly.

	2.22 STEEL AND IRON FINISHES
	A. Preparation for Shop Priming:  Prepare uncoated ferrous-metal surfaces to comply with minimum requirements indicated below for SSPC surface preparation specifications and environmental exposure conditions of installed metal fabrications:
	1. Exteriors (SSPC Zone 1B) and Items Indicated to Receive Zinc-Rich Urethane Primer:  SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning ".
	2. Interiors (SSPC Zone 1A):  SSPC-SP 7, "Brush Off Blast Cleaning".
	3. Apply shop primer to uncoated surfaces of metal fabrications, except those with galvanized finishes and those to be field welded, embedded in concrete or masonry, unless otherwise indicated.  Extend priming of partially embedded members to a depth ...
	4. Comply with SSPC-PA 1, "Paint Application Specification No. 1: Shop, Field, and Maintenance Painting of Steel", for shop painting.
	5. Comply with SSPC-PA 2, "Measurement of Dry Coating Thickness with magnetic Gages”.

	B. Hot-Dip Galvanizing:  For steel exposed to the elements, weather or corrosive environments and other steel indicated to be galvanized, provide coating for iron and steel fabrications applied by the hot-dip process.  Comply with ASTM A 123 for fabri...
	C. Hot-Dip Galvanizing And Factory-Applied Primer for Steel:  Provide hot-dip galvanizing and factory-applied prime coat, certified OTC/VOC compliant less than 2.8 lbs/gal. and conforming to EPA and Commonwealth of Massachusetts requirements.  Apply p...
	1. Abrasion:  ASTM D 4060, CS17 Wheel, 1,000 gram load.
	2. Adhesion:  ASTM D 3359, Method B, 5 mm crosshatch.
	3. Humidity Resistance:  ASTM D 4585.
	4. Salt Spray (Fog):  ASTM B 117.

	D. Hot-Dip Galvanizing and Factory-Applied Urethane Primer and Finish for Steel:  Provide factory-applied architectural coating over primed hot-dip galvanized steel matching approved samples.
	1. Primer coat shall be factory-applied polyamide epoxy primer.  Apply primer within 12 hours after galvanizing at the galvanizer’s plant in a controlled environment meeting applicable environmental regulations and as recommended by the primer coating...
	2. Finish coat shall be factory-applied color-pigmented architectural finish.  Apply finish coating at the galvanizer’s plant, in a controlled environment meeting applicable environmental regulations and as recommended by the finish coating manufacturer.
	3. Coatings shall be certified OTC/VOC compliant and conform to applicable regulations and EPA standards.
	4. Apply the galvanizing, primer and coating within the same facility and provide single-source responsibility for galvanizing, priming and finish coating.
	5. Blast cleaning of the galvanized surface is not acceptable.
	6. Primer shall meet or exceed the following performance criteria:
	a. Abrasion:  ASTM D 4060, CS17 Wheel, 1,000 gram load.
	b. Adhesion:  ASTM D 3359, Method B, 5 mm crosshatch.
	c. Humidity Resistance:  ASTM D 4585.
	d. Salt Spray (Fog):  ASTM B 117.

	7. Finish coat shall meet or exceed the following performance criteria:
	a. Abrasion:  ASTM D 4060, CS17 Wheel, 1,000 gram load.
	b. Adhesion:  ASTM D 3359, Method B, 5 mm crosshatch.
	c. Graffiti Resistance:  After drying for seven days, no staining from acrylic, epoxy, epoxy-ester and alkyd spray paints, ballpoint pen, crayons, magic marker, black shoe polish, and lipstick.
	d. Weathering:  ASTM D 1014, 45 degrees facing south.
	e. Surface Burning Characteristics:  ASTM E 84
	f. QUV:  ASTM G53, ES-40 bulbs, 4 hours light, 4 hours dark.
	g. Salt Spray (Fog):  ASTM B 117.

	8. Clearcoat over finish coat shall meet or exceed the following performance criteria:
	a. Abrasion:  ASTM D 4060, CS17 Wheel, 1,000 gram load.
	b. Adhesion:  ASTM D 3359, Method B, 5 mm crosshatch.
	c. Graffiti Resistance:  After drying for seven days, no staining from acrylic, epoxy, epoxy-ester and alkyd spray paints, ballpoint pen, crayons, magic marker, black shoe polish, and lipstick.
	d. Weathering:  ASTM D 1014, 45 degrees facing south; and ASTM D 4141C EMMAQUA-NTW.
	e. QUV:  ASTM G53, ES-40 bulbs, 4 hours light, 4 hours dark.
	f. Salt Spray (Fog):  ASTM B 117.
	g. Flexibility:  ASTM D 522, Method B, cylindrical mandrel.
	h. Hardness:  ASTM D 3363 (Pencil).


	E. Zinc-Rich Primer:  Urethane zinc rich primer compatible with topcoat Specified in Section 09900.  Provide primer with a VOC content of 340 g/L (2.8 lb/gal.) or less per OTC ozone standards when calculated according to 40 CFR 59, Subpart D (EPA Meth...

	2.23 STAINLESS-STEEL FINISHES
	A. Remove tool and die marks and stretch lines or blend into finish.
	B. Grind and polish surfaces to produce uniform, directionally textured, polished finish indicated, free of cross scratches.  Run grain with long dimension of each piece.  When polishing is completed, passivate and rinse surfaces.  Remove embedded for...

	2.24 ALUMINUM FINISHES
	A. Finish designations prefixed by AA comply with the system established by the Aluminum Association for designating aluminum finishes.
	B. As-Fabricated Finish:  AA-M10 (Mechanical Finish:  as fabricated, unspecified).
	C. Class I, Clear Anodic Finish:  AA-M12C22A41 (Mechanical Finish:  nonspecular as fabricated; Chemical Finish:  etched, medium matte; Anodic Coating:  Architectural Class I, clear coating 0.018 mm or thicker) complying with AAMA 611.


	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Cutting, Fitting, and Placement:  Perform cutting, drilling, and fitting required for installing metal fabrications.  Set metal fabrications accurately in location, alignment, and elevation; with edges and surfaces level, plumb, true, and free of r...
	B. Fit exposed connections accurately together to form hairline joints.  Weld connections that are not to be left as exposed joints but cannot be shop welded because of shipping size limitations.  Do not weld, cut, or abrade surfaces of exterior units...
	C. Field Welding:  Comply with the following requirements:
	1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of base metals.
	2. Obtain fusion without undercut or overlap.
	3. Remove welding flux immediately.
	4. At exposed connections, finish exposed welds and surfaces smooth and blended so no roughness shows after finishing and contour of welded surface matches that of adjacent surface.

	D. Fastening to In-Place Construction:  Provide anchorage devices and fasteners where metal fabrications are required to be fastened to in-place construction.  Provide threaded fasteners for use with concrete and masonry inserts, toggle bolts, through...
	E. Provide temporary bracing or anchors in formwork for items that are to be built into concrete, masonry, or similar construction.
	F. Corrosion Protection:  Coat concealed surfaces of aluminum that will come into contact with grout, concrete, masonry, wood, or dissimilar metals with a heavy coat of bituminous paint.

	3.2 INSTALLING MISCELLANEOUS FRAMING AND SUPPORTS
	A. General:  Install framing and supports to comply with requirements of items being supported, including manufacturer’s written instructions and requirements indicated on Shop Drawings.
	B. Anchor supports for operable partitions securely to and rigidly brace from building structure.
	C. Support steel girders on solid grouted masonry, concrete, or steel pipe columns.  Secure girders with anchor bolts embedded in grouted masonry or concrete or with bolts through top plates of pipe columns.  Where grout space under bearing plates is ...
	D. Install pipe columns on concrete footings with grouted baseplates.  Position and grout column baseplates as specified in this Section.  Grout baseplates of columns supporting steel girders after girders are installed and leveled

	3.3 INSTALLING BEARING AND LEVELING PLATES
	A. Clean concrete and masonry bearing surfaces of bond-reducing materials, and roughen to improve bond to surfaces.  Clean bottom surface of plates.
	B. Set bearing and leveling plates on wedges, shims, or leveling nuts.  After bearing members have been positioned and plumbed, tighten anchor bolts.  Do not remove wedges or shims but, if protruding, cut off flush with edge of bearing plate before pa...
	1. Use nonshrink grout, either metallic or nonmetallic, in concealed locations where not exposed to moisture; use nonshrink, nonmetallic grout in exposed locations, unless otherwise indicated.
	2. Pack grout solidly between bearing surfaces and plates to ensure that no voids remain.


	3.4 INSTALLING PIPE BOLLARDS
	A. Anchor bollards in place with concrete footings.  Center and align bollards in holes 3 inchesabove bottom of excavation.  Place concrete and vibrate or tamp for consolidation.  Support and brace bollards in position until concrete has cured.
	B. Fill bollards solidly with concrete, mounding top surface to shed water.

	3.5 INSTALLING PIPE GUARDS
	A. Provide pipe guards at exposed vertical pipes in parking garage where not protected by curbs or other barriers.  Install by bolting to wall or column with expansion anchors.  Provide four 3/4-inchbolts at each pipe guard.  Mount pipe guards with to...

	3.6 INSTALLING NOSINGS, TREADS, AND THRESHOLDS
	A. Center nosings on tread widths.
	B. For nosings embedded in concrete steps or curbs, align nosings flush with riser faces and level with tread surfaces.
	C. Seal thresholds exposed to exterior with elastomeric sealant complying with Division 7 Section "Joint Sealants" to provide a watertight installation.

	3.7 INSTALLING CAST-IRON WHEEL GUARDS
	A. Anchor wheel guards to concrete or masonry construction to comply with manufacturer's written instructions.  Fill cores solidly with concrete.

	3.8 ADJUSTING AND CLEANING
	A. Touchup Painting:  Immediately after erection, clean field welds, bolted connections, and abraded areas.  Paint uncoated and abraded areas with the same material as used for shop painting to comply with SSPC-PA 1 for touching up shop-painted surfaces.
	1. Apply by brush or spray to provide a minimum 2.0-mildry film thickness.

	B. Galvanized Surfaces:  Clean field welds, bolted connections, and abraded areas and repair galvanizing to comply with ASTM A 780.


	PART 4 -  MEASUREMENT AND PAYMENT
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	07551 - MODIFIED BITUMEN BUILT-UP ROOFING
	Part 1 - GENERAL
	1.1 SCOPE OF WORK
	A. Furnish all labor, materials, equipment and related services needed and install new roof insulation, Modified Bitumen High-Performance Built-up roof system (solvent free) in cold process, fascia and flashing, miscellaneous caulking and damproofing ...
	B. Awarded contractor is responsible for testing for asbestos in existing roof assemblies and proper removal following all State and Federal requirements if present.

	1.2 DESCRIPTION
	A. All existing membrane, flashing materials, insulation, shall be removed from the roof surface and properly disposed of. Concrete deck shall be made clean and prepared for application of new roof insulation.
	B. Install insulation assembly per these specifications.
	C. Install two ply of modified base sheets into the specified zero VOC cold applied modified asphalt. Install modified cap sheet into the specified zero VOC cold applied modified asphalt.
	D. The roof assembly shall be graveled in with pea stone in a flood coat of modified cold adhesive for foot traffic and UV protection. All exposed membrane to be aluminized.
	E. Base flashing system shall be installed at all projections and perimeters using a 2 ply flashing system. The first ply shall be specified base sheet in trowel grade modified cold adhesive. The top flashing ply shall be the specified Modified Bitume...
	F. Remove and replace existing roof drains with insulated bowls. New Smith 1010-R-C-CID drains, or equal, shall be installed. Drain diameter shall be determined by diameter of existing drain openings. All drain bowls shall be insulated. The contractor...
	G. Miscellaneous flashing, caulking and accessories shall be installed.
	H. New metal shall be installed at all projections, perimeter, drains, seamless gutters and down spout.

	1.3 REFERENCES
	A. American Society of Civil Engineers (ASCE):
	1. ASCE 7-98, Minimum Design Loads for Buildings and Other Structures.

	B. American Society for Testing and Materials (ASTM):
	1. ASTM D41-94, Specification for Asphalt Primer Used in Roofing, Dampproofing and Waterproofing.
	2. ASTM D312-00, Specification for Asphalt Used in Roofing.
	3. ASTM D451-91, Test Method for Sieve Analysis of Granular Mineral Surfacing for Asphalt Roofing Products.
	4. ASTM D1079-01, Terminology Relating to Roofing, Waterproofing and Bituminous Materials.
	5. ASTM D1227-95, Specification for Emulsified Asphalt Used as a Protective Coating for Roofing.
	6. ASTM D1863-93, Specification for Mineral Aggregate Used as a Protective Coating for Roofing.
	7. ASTM D2178-97a, Specification for Asphalt Glass Felt Used as a Protective Coating for Roofing.
	8. ASTM D2822-91, Specification for Asphalt Roof Cement.
	9. ASTM D2824-02, Specification for Aluminum-Pigmented Asphalt Roof Coating.
	10. ASTM D4601-98, Specification for Asphalt Coated Glass Fiber Base Sheet Used in Roofing.
	11. ASTM D5147-01a, Test Method for Sampling and Testing Modified Bituminous Sheet Materials.
	12. ASTM D6162-0a, Specification for Styrene Butadiene Styrene (SBS) Modified Bituminous Sheet Materials Using a Combination of Polyester and Glass Fiber Reinforcements.
	13. ASTM D6163-00, Specification for Styrene Butadiene Styrene (SBS) Modified Bituminous Sheet Materials Using Glass Fiber Reinforcements.
	14. ASTM E108-00, Test Methods for Fire Test of Roof Coverings.

	C. National Roofing Contractors Association (NRCA):
	1. Roofing and Waterproofing Manual.


	1.4 SYSTEM DESCRIPTION
	A. It is the intent of this specification to install a long-term, quality roof system that meets or exceeds all current NRCA guidelines as stated in the most recent edition of the NRCA Roofing and Waterproofing Manual.

	1.5 SUBMITTALS
	A. Product Data: Provide manufacturer’s technical product data for each type of roofing product specified. Include data substantiating that materials comply with specified requirements.
	B. Samples: Submit two (2) samples of each product specified.
	C. Manufacturers approval of tapered insulation assembly
	D. Manufacturer’s Certificate: Certify that roof system furnished is approved by Factory Mutual in accordance with ASTM E108, Class [A] for external fire and meets local or nationally recognized building codes.
	E. Manufacturer’s Certificate: Certify that materials are manufactured in the United States and conform to requirements specified herein, are chemically and physically compatible with each other, and are suitable for inclusion within the total roof sy...
	F. Manufacturer’s Certificate: Submit a certified copy of the roofing manufacturer’s ISO 9001 compliance certificate.
	G. Test Reports: Submit test reports, prepared by an independent testing agency, for all modified bituminous sheet roofing, indicating compliance with ASTM D5147.
	H. Submit a copy of an unexecuted manufacturer’s 30–year single source warranty for review. This warranty shall cover wind speeds up to 90 mph.
	I. Manufacturer providing warranty will include a list of ten (10) completed projects of similar scope and complexity with contact information for reference within a 50 mile distance. Jobsite observation included.
	J. Submit a sample of roofing aggregate for review.

	1.6 QUALIFICATIONS
	A. Manufacturer of the modified bitumen roof membrane shall have a minimum [10] years experience in the manufacturing of modified bitumen roof membranes and have ISO 9001 certification.
	B. Installer: Company specializing in modified bituminous roofing installation with a minimum [5] years experience and certified by roofing system manufacturer as qualified to install manufacturer’s roofing materials.
	C. Installer’s Field Supervision: Maintain a full-time Supervisor/Foreman on job site during all phases of roofing work and at any time roofing work is in progress. Maintain proper supervision of workmen. Maintain a copy of the specifications in the p...
	D. Immediately corrects roof leakage during construction. If the Contractor does not respond within twenty four (24) hours, the Owner has the right to hire a qualified contractor and back-charge the original contractor.
	E. Insurance Certification: Assist Owner in preparation and submittal of roof installation acceptance certification as may be necessary in connection with fire and extended coverage insurance on roofing and associated work.

	1.7 PRE-INSTALLATION CONFERENCE
	A. Pre-Roofing Conference: Convene a pre-roofing conference approximately two (2) weeks before scheduled commencement of modified bituminous roofing system installation and associated work.
	B. Require attendance of installer of each component of associated work, installers of deck or substrate construction to receive roofing work, installers of rooftop units and other work in and around roofing which must precede or follow roofing work (...
	C. Architect, Owner, roofing system manufacturer’s representative, and other representatives directly concerned with performance of the Work, including (where applicable) Owner’s insurers, testing agencies and governing authorities.
	D. Objectives of conference to include:
	1. Review foreseeable methods and procedures related to roofing work.
	2. Tour representative areas of roofing substrates (decks), inspect and discuss condition of substrate, roof drains, curbs, penetrations and other preparatory work performed by others.
	3. Review structural loading limitations of deck and inspect deck for loss of flatness and for required attachment.
	4. Review roofing system requirements (drawings, specifications and other contract documents).
	5. Review required submittals both completed and yet to be completed.
	6. Review and finalize construction schedule related to roofing work and verify availability of materials, installer’s personnel, equipment and facilities needed to make progress and avoid delays.
	7. Review required inspection, testing, certifying and material usage accounting procedures.
	8. Review weather and forecasted weather conditions and procedures for inclement conditions.
	9. Record discussion of conference including decisions and agreements (or disagreements) reached and furnish copy of record to each party attending. If substantial disagreements exist at conclusion of conference, determine how disagreements will be re...
	10. Review notification procedures for weather or non-working days.


	1.8 DELIVERY, STORAGE AND HANDLING
	A. Deliver products to site with seals and labels intact, in manufacturer’s original containers, dry and undamaged.
	B. Store and handle roofing sheets in a dry, well-ventilated, weather-tight place to ensure no possibility of significant moisture exposure. Store rolls of felt and other sheet materials on pallets or other raised surface. Stand all roll materials on ...
	C. Do not leave unused materials on the roof overnight or when roofing work is not in progress unless protected from weather and other moisture sources.
	D. It is the responsibility of the contractor to secure all material and equipment on the job site. If any material or equipment is stored on the roof, the contractor must make sure that the integrity of the deck is not compromised at any time. Damage...
	E. Manufacturer’s representative required on site upon material delivery to ensure material is not damaged in shipping.

	1.9 MANUFACTURER’S INSPECTIONS
	A. When the project is in progress, the roofing system manufacturer will provide the following:
	1. Keep the Engineering contacts informed as to the progress and quality of the work as observed.
	2. Provide daily job site inspections including documented weekly progress reports including photos.
	3. Daily roofing progress reports must include; photographic documentation of work in-progress and written statements of compliance with details/shop drawings, weather conditions, and any discrepancies found during inspection.
	4. Progress reports must be published to an online database accessible to the Owner/Architect at no additional cost.
	5. Report to the designated personal in writing any failure or refusal of the Contractor to correct unacceptable practices called to the Contractor’s attention.
	6. Confirm after completion that manufacturer has observed no applications procedures in conflict with the specifications other than those that may have been previously reported.
	7. The presence of the manufacturer’s representative shall in no way be construed as the manufacturer or the representative as having any responsibility or oversight of the contractor’s employees for safety issues. The sole purpose of the manufacturer...


	1.10 PROJECT CONDITIONS
	A. Weather Condition Limitations: Do not apply roofing membrane during inclement weather or when a 40% chance of precipitation is expected.
	B. Do not apply roofing insulation or membrane to damp deck surface.
	C. Do not expose materials vulnerable to water or sun damage in quantities greater than can be weatherproofed during same day.

	1.11 SEQUENCING AND SCHEDULING
	A. A Sequence installation of modified bituminous sheet roofing with related units of work specified in other sections to ensure that roof assemblies including roof accessories, flashing, trim and joint sealers are protected against damage from effect...
	B. B. Fully complete all modified bituminous membrane roofing field assembly work each day. Phased construction will not be accepted.

	1.12 WARRANTY
	A. The use of Garland material is required in order to maintain the current warranty that is in place.

	1.13 PRODUCT OPTIONS AND SUBSTITUTIONS
	A. Any material submitted as an equal to the specified material must include a list of ten (10) projects where the proposed material has been used in a similar roofing system as that which is specified and is located within a fifty mile radius from th...
	B. Any deficiencies in performance, warranty terms or improper submittal procedure will constitute grounds for immediate rejection of substitution.
	C. No modified bitumen membrane will be considered unless it can meet or exceed the performance characteristics described in section 2.2 of the project manual
	D. Products and manufacturer must meet or exceed all performance criteria of these specifications.   Products that do not meet the criteria listed are subject to disqualification by the architect and / or owner.  Acceptable manufacturer:
	1. The Garland Company - (BKENDER@GARLANDIND.COM)



	Part 2 - PRODUCTS
	2.1 Performance Standard
	A. When a performance standard is specified it shall be indicative of a standard required.
	B. Any item or materials submitted as a substitution to the performance specified must comply in all respects as to the quality and performance specified. The Engineer shall be the sole judge as to whether or not an item submitted as a substitute is t...
	C. MBTA is concerned about quality performance in all areas of roofing construction and as a result is requiring the sourcing of all cold adhesives, ply sheets, flashing materials and related items to be manufactured by a single Roofing Materials manu...

	2.2 DESCRIPTION
	A. Modified bituminous roofing work including but not limited to:
	1. Base Ply and Base Flashing Ply: Will be two ply of approved ASTM 6163 Type I base sheet 120 mil SBS (Stryrene-Butadiene-Styrene) rubber modified.
	2. Cold Bitumen Membrane Adhesive and Flood Coat: The standard bitumen will consist of a V.O.C. compliant, non-asbestos containing cold applied adhesive.
	3. Performance Requirements:
	a. Flash Point 400 F (232 C) (ASTM D 93)
	b. Density @ 77 F (25 C) 12.3 lbs./gal. (1.47 g/m3) (ASTM D 1475)
	c. Non-Volatile 100%

	4. (ASTM D 4586)
	a. Slope Limitations 3:12
	b. Viscosity @ 73.4 ± 2 F 25,000 - 30,000 cP
	c. (23 ± 2 C) Brookfield HADT T-bar; Spindle A; 10 RPM
	d. VOC 0 g/l

	5. Modified Membrane/Top Flashing Ply: 115 mil SBS (Stryrene-Butadiene-Styrene) and SIS (Stryrene-Isoprene-Styrene) rubber modified membrane incorporating post-consumer recycled rubber and reinforced with a strong fiberglass and polyester composite sc...
	6. Surfacing: Flood coat of above cold applied adhesive and roofing aggregate consisting of pea gravel. 5/8” around drains one foot out and ¼” stone across field of roof.
	7. Insulation Adhesive Performance Requirements:
	a. Tensile Strength (ASTM D-412-92) psi
	b. Density (ASTM D-1875-90) 8.5 lbs/gal
	c. Viscosity (ASTM D-2556-93a) 2,000-60,000 cP
	d. Peel Strength (ASTM D-903) 17 lb/in
	e. Flexibility (ASTM D-816-12) Pass @ -70 F



	2.3 BITUMINOUS MATERIALS
	A. Asphalt Primer: V.O.C. compliant, ASTM D41.
	B. Asphalt Roofing Mastic: V.O.C. compliant, ASTM D2822, Type II.
	C. Standard Cold Applied Membrane Adhesive: V.O.C. compliant ASTM D-3019. Performance Requirements:
	1. Non-Volatile Content ASTM D-4479 75%
	2. Density ASTM D-1475 8.25 lb./gal.
	3. Viscosity Brookfield RVT;
	4. Spindle #5; 10RPM 77 F(25 C) 15,000-20,000cP
	5. V.O.C. ASTM D-3960 300 g/l max.
	6. Viscosity Stormer ASTM D-562 600-1000 grams
	7. Flash Point ASTM D-93 100 F

	D. Brush Grade Flashing Adhesive Performance Requirements:
	1. Non-Volatile Content ASTM D-4479  70 min.
	2. Density   ASTM D-1475  8.6 lb./gal.
	3. V.O.C.   ASTM D-3960  295 g/l max.
	4. Flash Point  ASTM D-93  100 F


	2.4 SHEET MATERIALS
	A. Type II Base Sheet:
	1. Tensile Strength MD 100 lbf./in. XD 100 lbf./in.
	2. Tear Strength       MD 100 lbf.               XD 85 lbf.
	3. Thickness 120 mil
	4. Elongation MD 4.0% XD 4.0%
	5. Low Temp Flex passes -40 F (-28.8 C)
	6. Pre-Consumer  24%

	B. Finished membrane meets and/or exceeds ASTM D 6163, TYPE I Test Method ASTM D 5147 is tested at
	1. 2 in./min. @ 73.4 ± 3.6 F
	2. (50 mm/min. @ 23 ± 2 C) (2 mm/min. @ -18 ± -3 C)

	C. Modified Membrane Independent Test Properties/Top Modified Flashing Ply:
	1. ASTM D-6162, Type III Grade S minimum performance characteristics.
	2. Tensile Strength (ASTM D-6147)
	3. 2 in/min. @ 73.4 F MD 700 lbf/in XD 750 lbf/in
	4. Tear Strength (ASTM D-6147)
	5. 2 in/min. @ 73.4  F MD 1300 lbf XD 1400 lbf
	6. Elongation at Maximum Tensile (ASTM D-6147)
	7. 2 in/min. @ 73.4  F MD 6% XD 6%
	8. Low Temperature Flexibility (ASTM D-6147) Passes -30 F (-34 C)


	2.5 SURFACINGS
	A. Aluminizer for exposed flashings
	1. Flash Point 103 F (39 C) min.
	2. Weight/Gallon 7.9 lbs./gal. (1.0 g/cm3)

	B. Aggregate: To conform to ASTM D-1863.
	1. 5/8” around drains one foot out
	2. Pea Gravel ½” field of roof


	2.6 RELATED MATERIALS
	A. Roof Insulation: In accordance with Section 07220.
	B. Single-component insulation adhesive meeting or exceeding the performance requirements provided below Performance Requirements:
	1. Tensile Strength (ASTM D-412-92 ) psi
	2. Density (ASTM D-1875-90) 8.5 lbs/gal
	3. Viscosity (ASTM D-2556-93a) 22,000-60,000 cP
	4. Peel Strength (ASTM D-903) 17 lb/in
	5. Flexibility (ASTM D-816-12) Pass @ -70 F

	C. Nails and Fasteners: Non-ferrous metal or galvanized steel, except that hard copper nails shall be used with copper; aluminum or stainless steel nails shall be used with aluminum; and stainless steel nails shall be used with stainless steel. Fasten...
	D. Metal Discs: Flat discs or caps of zinc-coated sheet metal not lighter than twenty eight (28) gauge and not less than one (1) inch in diameter. Form discs to prevent dishing. Bell or cup shaped caps are not acceptable.


	Part 3 - EXECUTION
	3.1 EXAMINATION
	A. Verify that deck surfaces and project conditions are ready to receive work of this section.
	B. Verify that deck is supported and secured to structural members.
	C. Verify that deck is clean and smooth, free of depressions, projections or ripples, and is properly sloped to drains.
	D. Verify that adjacent roof members do not vary more than [1/4] inch in height.
	E. Verify that deck surfaces are dry and free of snow or ice.
	F. Confirm that moisture content does not exceed twelve (12) percent by moisture meter tests.
	G. Verify that openings, curbs, pipes, conduit, sleeves, ducts, and other items, which penetrate the roof, are set solidly, and that wood cant strips and wood nailing strips are set in place.

	3.2 GENERAL INSTALLATION REQUIREMENTS
	A. Cooperate with manufacturer, inspection and test agencies engaged or required to perform services in connection with installing the roof system
	B. Insurance/Code Compliance: Where required by code, install and test the roofing system to comply with governing regulation and specified insurance requirements.
	C.   Protect other work from spillage of roofing materials and prevent materials from entering or clogging drains and conductors. Replace or restore other work damaged by installation of the modified bituminous roofing system.
	D. Coordinate installing roofing system components so that insulation and roofing plies are not exposed to precipitation or left exposed overnight. Provide cut-offs at end of each day’s work to cover exposed ply sheets and insulation with two (2) plie...
	E. Cold applied membrane adhesive coverage rates for interply application (2.5) two and a half gallons per 100 square feet (plus or minus 25% on total job average basis.)
	F. Substrate Joint Penetrations: Prevent bitumen from penetrating substrate joints or damaging roofing system components.
	G. Apply roofing materials as specified by manufacturer’s instructions.
	1. Keep roofing materials dry before and during application.
	2. Do not permit phased construction.
	3. Complete application of roofing plies, modified sheet and flashing in a continuous operation.
	4. Begin and apply only as much roofing in one day as can be completed that same day.

	H. Cut-Offs (Waterstops): At end of each day’s roofing installation, protect exposed edge of incomplete work, including ply sheets and insulation. Provide temporary covering of two (2) plies of #15 organic roofing felt set in flashing adhesive.

	3.3 BASE PLY INSTALLATION
	A. Base Plies: Install (2) two base sheets in 2 gallons per ply per square of bitumen shingled uniformly to achieve two plies throughout over the prepared substrate. Shingle in proper direction to shed water on each large area of roofing. Prior to ins...
	B. Lap ply sheet ends eight (8) inches. Stagger end laps twelve (12) inches minimum.
	C. Lightly broom in base plies to assure complete adhesion.
	D. Extend plies two (2) inches beyond top edges of cants at wall and roof projections and equipment bases.
	E. Install base flashing ply to all perimeter and projection details.
	F. F Allow the two plies of base sheet to cure at least thirty minutes before installing the modified membrane. However, the modified membrane must be installed the same day as the base plies.

	3.4 MODIFIED MEMBRANE APPLICATION
	A. The modified membrane shall then by solidly bonded to the base layers with specified cold adhesive at the rate of 2 gallons per 100 square feet. Two hours prior to installation, cut sheets into 18’ lengths and allow to relax.
	B. The modified membrane roll must push a puddle of asphalt in front of it with asphalt slightly visible at all side laps. Exercise care during application to eliminate air entrapment under the membrane.
	C. Subsequent rolls of modified shall be installed across the roof as above with a minimum of 4” side laps and 8” end laps. The end laps shall be staggered. The modified membrane shall be laid in the same direction as the underlayers but the laps shal...
	D. For best results, allow the cold adhesive to set for five to ten minutes before installing the top layer of modified membrane.
	E. Extend membrane 2” beyond top edge of all cants in full moppings of the cold adhesive as shown on the drawings.

	3.5 FLASHING MEMBRANE INSTALLATION
	A. Seal all curb, wall and parapet flashings with an application of mastic and mesh on a daily basis. Do not permit conditions to exist that will allow moisture to enter behind, around or under the roof or flashing membrane.
	B. Prepare all walls, penetrations, expansion joints [and where shown on the drawings] to be flashed with asphalt primer at the rate of one hundred (100) square feet per gallon. Allow primer to dry tack free.
	C. Install pressure treated wood nailers on the existing parapet wall to prepare for installation of new coping caps.
	D. Use the modified membrane as the flashing membrane. Adhere to the underlying base flashing ply with specified asphalt unless otherwise noted in these specifications. Nail off at a minimum of eight (8) inches o.c. from the finished roof at all verti...
	E. Solidly adhere the entire sheet of flashing membrane to the substrate.
	F. Seal all vertical laps of flashing membrane with a three-course application of trowel-grade mastic and fiberglass mesh.
	G. Coordinate counter flashing, cap flashings, expansion joints, and similar work with modified bitumen roofing work as specified in other sections.
	H. Coordinate roof accessories, miscellaneous sheet metal accessory items, including piping vents and other devices with the roofing system work as specified in other sections.
	I. Metal Edge
	1. Inspect the nailer to assure proper attachment and configuration.
	2. Run one ply over the edge. Assure coverage of all wood nailers. Fasten plies with ring shank nails at eight (8) inches o.c.
	3. Install continuous cleat and fasten at six (6) inches o.c.
	4. Install new metal edge hooked to continuous cleat and set in bed of roof cement. Fasten flange to wood nailer every three (3) inches o.c. staggered.
	5. Prime metal edge at a rate of 100 square feet per gallon and allow to dry.
	6. Strip in flange with base flashing ply covering entire flange in bitumen with six (6) inches on to the field of roof. Assure ply laps do not coincide with metal laps.
	7. Install a second ply of modified flashing ply in bitumen over the base flashing ply, nine (9) inches on to the field of the roof.

	J. Coping Cap
	1. Minimum flashing height is eight (8) inches (203mm) above finished roof height. Maximum flashing height is 24 inches. Prime vertical wall at a rate of 100 square feet per gallon and allow to dry.
	2. Set cant in bitumen. Run all field plies over cant a minimum of two (2) inches (50mm).
	3. Attach tapered board to top of wall.
	4. Install base flashing ply covering entire wall and wrapped over top of wall and down face with six (6) inches (152mm) on to field of roof and set in cold asphalt. Nail membrane at eight (8) inches (203mm) o.c.
	5. Install a second ply of modified flashing ply in bitumen over the base flashing ply, nine
	6. (9) inches (228mm) on to the field of the roof. Apply a three-course application of mastic and mesh at all seams and allow to cure and aluminize.
	7. Install continuous cleat and fasten at six (6) inches (152mm) o.c. to outside wall.
	8. Install new metal coping cap hooked to continuous cleat.
	9. Fasten inside cap 24 inches (609mm) o.c. with approved fasteners and neoprene washers.

	K. Surface Mounted Counter Flashing
	1. Minimum flashing height is eight (8) inches. Maximum flashing height is 24 inches. Prime vertical wall at a rate of 100 square feet per gallon and allow to dry.
	2. Set cant in bitumen. Run all field plies over cant a minimum of two (2) inches.
	3. Install base flashing ply covering wall set in bitumen with six (6) inches on to field of the roof.
	4. Install a second ply of modified flashing ply in bitumen over the base flashing ply, nine
	5. (9) inches on to the field of the roof. Apply a three-course application of mastic and mesh at all vertical seams and allow to cure and aluminize.
	6. Apply butyl tape to wall behind flashing. Secure termination bar through flashing, butyl tape and into wall.
	7. Secure counter flashing set on butyl tape above flashing at eight (8) inches o.c. and caulk top of counter flashing.

	L. Through Wall Counter Flashing
	1. Minimum flashing height is 8”. Prime vertical wall at a rate of 100 square feet per gallon and allow to dry.
	2. Set cant in Flashing Mastic. Run all plies over cant a minimum of 2”.
	3. Install base flashing ply set in Flashing Mastic covering wall with 6” on to field of roof.
	4. The second ply shall be a modified flashing ply installed in Flashing Mastic over the base flashing ply and 9” on to field of roof. All vertical seams will receive a three-course application of Flashing Mastic and mesh allowed to cure and aluminize.
	5. Apply butyl tape to wall behind flashing. Secure termination bar through flashing, butyl tape and into wall 8” O.C.

	M. Equipment Support
	1. Minimum curb height is eight (8) inches. Prime vertical at a rate of 100 square feet per gallon and allow to dry.
	2. Set cant in bitumen. Run all field plies over cant a minimum of two (2) inches.
	3. Install base flashing ply covering curb set in bitumen with six (6) inches on to field of the roof.
	4. Install a second ply of modified flashing ply in bitumen over the base flashing ply, nine
	5. (9) inches on to the field of the roof. Attach top of membrane to top of curb and nail at eight (8) inches o.c. Apply a three-course application of mastic and mesh at all vertical seams and allow to cure and aluminize.
	6. Install pre-manufactured cover. Fasten sides at 24 inches o.c. with fasteners and neoprene washers. Furnish all joint cover laps with butyl tape between metal covers.
	7. Set equipment on neoprene pad and fasten as required by equipment manufacturer.

	N. Exhaust Fan
	1. Minimum curb height is 8”. Prime vertical at a rate of 100 square feet per gallon and allow to dry.
	2. Set cant in Flashing Mastic. Run all plies over cant a minimum of 2”.
	3. Install base flashing ply in Flashing Mastic covering curb with 6” on to field of roof.
	4. The second ply shall be a modified flashing ply installed in Flashing Mastic over the base flashing ply 9” on to field of roof. Attach top of membrane to top of curb and nail 8”
	5. O.C. All vertical seams will receive a three-course application of Flashing Mastic and mesh allowed to cure and aluminize.
	6. Place metal exhaust fan over the wood nailers and flashing to act as counter flashing. Fasten per manufacturer’s recommendation.

	O. Roof Drain
	1. Plug drain to prevent debris from entering plumbing.
	2. Taper insulation to drain minimum of 8’ from center of drain.
	3. Run roof system plies over drain. Cut out plies inside drain bowl.
	4. Set lead/copper flashing (30” square minimum) in 1/4” bed of mastic. Run lead/copper into drain a minimum of 2”. Prime lead/copper at a rate of 100 square feet per gallon and allow to dry.
	5. Install base flashing ply (40” square minimum) in Flashing Mastic.
	6. Install modified membrane (48” square minimum) in Flashing Mastic.
	7. Install clamping ring and assure all plies are under the clamping ring.
	8. Remove drain plug and install strainer.

	P. Plumbing Stack
	1. Minimum stack height is 12”.
	2. Run roof system over the roof. Seal the base of the stack with elastomeric sealant.
	3. Prime flange of new sleeve. Install properly sized sleeves set in 1/4” bed of roof cement.
	4. Install base flashing ply in Flashing Mastic.
	5. Install modified membrane in Flashing Mastic.
	6. Caulk the intersection of the membrane with elastomeric sealant.
	7. Turn sleeve a minimum of 1” down inside of stack.

	Q. Pitch Pocket
	1. Run all plies up to the penetration.
	2. Place the pitch pocket over the penetration and prime all flanges.
	3. Strip in flange of pitch pocket with one (1) ply of base flashing ply. Extend six (6) inches onto field of roof.
	4. Install second layer of modified membrane extending nine (9) inches onto field of the roof.
	5. Fill pitch pocket half full with non-shrink grout. Let this cure and top off with pourable sealant.
	6. Caulk joint between roof systems and pitch pocket with roof cement.

	R. Manufactured Wall Panel W/Modified Bitumen Roof/Flashing
	1. Minimum flashing height is eight (8) inches (203mm) above finished roof height. Prime vertical wall at a rate of 100 square feet per gallon and allow to dry.
	2. Set cant in bitumen. Run all plies over cant a minimum of two (2) inches (50mm).
	3. Install base flashing ply covering wall with six (6) inches (152mm) on to field of the roof.
	4. Install a second ply of modified flashing ply in bitumen over the base flashing ply, nine
	5. (9) inches (228mm) on to the field of the roof. Apply a three-course application of mastic and mesh at all vertical seams and allow to cure and aluminize.
	6. Install manufacturer's standard hat channel into the top of the modified membrane to act as a termination bar.
	7. Install hat channels at 24 inches (609mm) o.c. vertically spaced up the wall.
	8. Install the uppermost hat channel at the bottom edge of the coping cap. Insert rigid insulation between the hat channels. Apply manufacturer' standard seam tape on top of all hat channels.
	9. Fasten the first manufactured wall panel vertically plumb and fasten every six (6) inches (152mm) o.c.
	10. Install adjoining panels by engaging the opposing interlocking seam and fastening as described above.
	11. Complete inside and outside corners by installing pre-fabricated corners or job site braking a full width panel to accommodate the corner so that the sides engage the lock of the panels to the corner areas.
	12. Trim excess seam tape and seam raw edges with manufacturer's recommended sealant.


	3.6 APPLICATION OF SURFACING
	A. Aggregate Surfacing
	1. Apply surfacing materials in the quantities specified [5] five gallons per square after felt flashings, tests, repairs and corrective actions have been completed and approved. Uniformly embed aggregate in a flood coat of cold adhesive at a rate of ...
	2. Aggregate shall be dry and placed in a manner required to form a compact, embedded overlay. To aid in proper embodiment, aggregate may be lightly rolled provided that there is not damage to the modified built-up roofing membrane.

	B. Aluminum Coating: (Over Exposed Flashing Membrane Only)
	1. Allow all cold applied mastics and coating to properly dry and cure before installing the aluminum coating.
	2. Brush apply glass fibered asphalt emulsion at a rate of five (5) gallons per one hundred
	3. (100) square feet. Paint all exposed membrane with manufacturer’s aluminum coating installed at a rate of one half (½) gallon per square per coat. This shall be a one-coat application with the finished stroke in one direction.
	4. Paint all exposed membrane with manufacturer’s non-fibrated aluminum paint installed at a rate of one-half gallon per square per coat. This shall be a two-coat application with the finished stroke in one direction.


	3.7 FIELD QUALITY CONTROL
	A. Provide manufacturer's daily field observations and a final inspection upon completion of the work.
	B. Daily field observations shall be performed by a Technical Representative employed full-time by the manufacturer and whose primary job description is to assist, inspect and approve roofing installations for the manufacturer.
	C. Daily roofing progress reports must include; photographic documentation of work in-progress and written statements of compliance with details/shop drawings, weather conditions, and any discrepancies found during inspection.
	D. Progress reports must be published to an online database accessible to the Owner/Architect at no additional cost.
	E. Provide a final report from the Technical Representative, certifying that the roofing system has been satisfactorily installed according to the project specifications, approved details and good general roofing practice.
	F. Warranty shall be issued upon manufacturer's acceptance of the installation.
	G. Require attendance of roofing materials manufacturers’ representatives at site during installation of the roofing system and upon material delivery.

	3.8 CLEANING
	A. Remove bitumen adhesive drippings from all walls, windows, floors, ladders and finished surfaces.
	B. In areas where finished surfaces are soiled by asphalt or any other sources of soiling caused by work of this section, consult manufacturer of surfaces for cleaning instructions and conform to their instructions.
	C. Repair or replace defaced or disfigured finishes caused by work of this section.

	3.9 FINAL INSPECTION
	A. At completion of roofing installation and associated work, meet with Contractor, Architect, installer, installer of associated work, Owner, roofing system manufacturer representatives, and other representatives directly concerned with performance o...
	B. Walk roof surface areas of the building, inspect perimeter building edges as well as flashing of roof penetrations, walls, curbs and other equipment. List all items requiring correction or completion and furnish copy of list to each party in attend...
	C. The roofing system manufacturer reserves the right to request a thermographic scan of the roof during final inspection to determine if any damp or wet materials have been installed. The thermographic scan shall be provided by the [Roofing] Contractor.
	D. If core cuts verify the presence of damp or wet materials, the [Roofing] Contractor shall be required to replace the damaged areas at his own expense.
	E. Repair or replace deteriorated or defective work found at time above inspection as required to a produce an installation which is free of damage and deterioration at time of Substantial Completion and according to warranty requirements.
	F. Notify the Architect and Owner upon completion of corrections.
	G. Following the final inspection, provide written notice of acceptance of the installation from the roofing system manufacturer.
	PART 4 – MEASUREMENT AND PAYMENT


	4.1 GENERAL
	A. Unless paid for under another bid item, or paid for as incidental, no separate measurement or payment will be made for work under this section. All work under this section including all labor, material, equipment, and all incidentals complete in pl...



	07600 - FLASHING AND SHEET METAL
	PART 1 – GENERAL
	1.1 SCOPE OF WORK
	A. Provide all labor, equipment, and materials fabricate and install the following.
	1. Edge strip and flashing.
	2. Fascia and trim.
	3. Counterflashings over bituminous base flashing.
	4. Counterflashings for roof accessories.
	5. Base flashing coverings.
	6. Fascia and edge metal.
	7. Lead flashing for bituminous membranes.
	8. Other components.
	9. Counterflashings at roof mounted equipment and vent stacks


	1.2 RELATED SECTIONS
	A. Drawing  and general provisions of the Contract, including General Supplementary Conditions and Division 1 Specification Sections, Apply to this Section.
	B. RELATED SECTIONS
	1.  Section 07551 - Modified Bitumen Roofing


	1.3 REFERENCES
	1.4 SUBMITTALS
	A. Submit under provisions of Section 01300 - Submittals.
	B. Product Data: Provide manufacturer's specification data sheets for each product in accordance with Section 01300.
	C. Provide approval letters from metal manufacturer for use of their metal within this particular roofing system type.
	D. Submit two samples, 12 x 12 inch in size illustrating typical external corner, internal corner, valley, junction to vertical dissimilar surface, material and finish.
	E. Shop Drawings
	1. For manufactured and shop fabricated gravel stops, fascia, scuppers, and all other sheet metal fabrications.
	2. Shop drawings: Indicate material profile, jointing pattern, jointing details, fastening methods, flashing, termination's, and installation  details.
	3. Indicate type, gauge and finish of metal.

	F. Certification
	1. Submit roof manufacturer's certification that metal fasteners furnished are acceptable to roof manufacturer.
	2. Submit roof manufacturer's certification that metal furnished is acceptable to roofing manufacturer as a component of roofing system and is eligible for roof manufacturer's system warranty.
	3. Submit certification that metal and fastening system furnished is Tested and Approved by Factory Mutual for 1-90 Wind Up-Lift Requirements.

	B. Manufacturer's Product Data
	1. Metal material characteristics and installation recommendations.
	2. Submit color chart prior to material ordering and/or fabrication so that equivalent colors to those specified can be approved.


	1.5 QUALITY CONTROL
	A. Reference Standards
	1. Comply with details and recommendations of SMACNA Manual for workmanship, methods of joining, anchorage, provisions for expansion, etc.
	2. Factory Mutual Loss Prevention Data Sheet 1-49 windstorm resistance 1-90.

	B. Contractor's Warranty
	1. The Contractor shall provide the Owner with a notarized written warranty assuring that all sheet metal work including caulking and fasteners to be watertight and secure for a period of two years from the date of final acceptance of the building.  W...


	1.6 QUALIFICATIONS
	A. Fabricator and Installer: Company specializing in sheet metal flashing work with 5 years experience.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Deliver materials in manufacturer's original, unopened containers or packages with labels intact and legible.
	B. Stack pre-formed and pre-finished material to prevent twisting, bending, or abrasion, and to provide ventilation.  Slope metal sheets to ensure drainage.
	C. Prevent contact with materials which may cause discoloration or staining.
	PART 2 - PRODUCTS


	2.1 APPROVED EQUIVALENT
	A. Contractor must submit any product not specified a minimum ten days before the bid date to Architect in order for product to be considered for approval.  The Architect will notify Contractor, in writing, of decision to accept or reject request.

	2.2 MATERIALS
	A. Miscellaneous Metals and Flashings:
	1. All installed metal to be 20 oz. Lead Coated Copper.


	2.3 RELATED MATERIALS
	A. Metal Primer: Zinc chromate type.
	B. Plastic Cement: ASTM D 4586.
	C. Sealant: Specified in Section 07900 or on drawings.
	D. Lead: Meets Federal Specification QQ-L-201, Grade B, four pounds per square foot.
	E. Solder: ANSI/ASTM B32; 95/05 type.
	F. Flux: FS O-F-506.
	G. Underlayment: ASTM D2178, No15 asphalt saturated roofing felt.
	H. Slip Sheet: Rosin sized building paper.
	I. Fasteners:
	1. Corrosion resistant screw fastener as recommended by metal manufacturer. Finish exposed fasteners same as flashing metal.
	2. Fastening shall conform to Factory Mutual 1-90 requirements or as stated on section details, whichever is more stringent.

	J. Termination Bars:
	1. Shall be aluminum unless otherwise recommended by membrane manufacturers.
	2. Material shall be .125” x 1” (minimum) aluminum conforming to ASTM B-221, mill finish.  Bar shall have caulk cup as required.
	PART 3 - EXECUTION



	3.1  PROTECTION
	A. Protect contact areas of dissimilar metals with heavy asphalt or other approved coating, specifically made to stop electrolytic action.

	3.2 GENERAL
	A. Install work watertight, without waves, warps, buckles, fastening stress, or distortion, allowing for expansion and contraction.
	B. Fastening of metal to walls and wood blocking shall comply with SMACNA Architectural Sheet Metal Manual, Factory Mutual I-90 wind uplift specifications and/or manufacturer's recommendations whichever is of the highest standard.
	C. All accessories or other items essential to the completeness of sheet metal installation, whether specifically indicated or not, shall be provided and of the same material as item to which applied.
	D. Metal fascia and copings shall be secured to wood nailers at the bottom edge with a continuous cleat.  Cleats shall be at least one gauge heavier than the metal it secures.

	3.3 INSPECTION
	A. Verify roof openings, curbs, pipes, sleeves, ducts, or vents through roof are solidly set, cant strips and reglets are in place, and nailing strips located.
	B. Verify membrane termination and base flashings are in place, sealed, and secure.
	C. Beginning of installation means acceptance of existing conditions.
	D. Field measure site conditions prior to fabricating work.

	3.4 SHOP FABRICATED SHEET METAL
	A. Installing Contractor shall be responsible for determining if the sheet metal systems are in general conformance with roof manufacturer's recommendations.
	B. Metal work shall be shop fabricated to configurations and forms in accordance with recognized sheet metal practices.
	C. Hem exposed edges.
	D. Angle bottom edges of exposed vertical surfaces to form drip.
	E. All corners for sheet metal shall be lapped with adjoining pieces fastened and set in sealant.
	F. Joints for gravel stop fascia system, cap flashing, and surface-mount counterflashing shall be formed with a 1/4” opening between sections.  The opening shall be covered by a cover plate or backed by an internal drainage plate formed to the profile...
	G. Install sheet metal to comply with Architectural Sheet Metal manual, Sheet Metal and Air Conditioning Contractor's National Associations, Inc.

	3.5 FLASHING MEMBRANE INSTALLATION
	A. METAL EDGE DETAIL
	1. See details for scuppers.  For manufactured edge metal, scuppers shall be factory
	fabricated.

	2. Accessories:  Joint covers, corners, supports, strip flashing at joining, fastenings and other accessories shall be included.
	3. Install continuous cleat fasten 6" O.C. Fasten flange to wood nailer every 6" staggered.
	4. Install new metal edge hooked to continuous cleat.
	5.     Prime metal edge at a rate of 100 square feet per gallon and allow to dry.

	B. COPING CAP/ SURFACE MOUNTED COUNTERFLASHING
	1. Copings shall be provided with factory fabricated welded watertight coping accessories such as miters, transitions, end caps, etc. and finished to match coping system.
	2. Accessories:  Joint covers, corners, supports, strip flashing at joinings, fastening, and other accessories shall be included.
	3. Install continuous cleat fasten 6" O.C.
	4. Install new coping cap hooked to continuous cleat.

	C. HATCH
	1. Counterflashing shall be provided with watertight accessories such as miters, transitions, end caps, etc. and finished to match.
	2. Accessories:  Joint covers, corners, fasteners, strip flashing at joinings, fastening, and other accessories shall be included.
	3. Install pre-manufactured expansion joint cover. Fasten sides 8" O.C. with fasteners and neoprene washers.
	4. Set equipment on neoprene pad and fasten as required by equipment manufacturer.

	D. ROOF DRAIN
	1. Prime lead/copper at a rate of 100 square feet per gallon and allow to dry.
	2. Set lead/copper flashing (30" square minimum) in a 1/4" bed of mastic.
	3. Install clamping ring and strainer assure all plies are under the clamping ring.

	E. PLUMBING STACK
	1. Prime flange and sleeve at a rate of 100 square feet per gallon and allow to dry.
	2. Install properly sized sleeves in a 1/4" bed of elastomeric sealant.
	3. Turn sleeve a minimum of 1" down inside of stack.
	4. Caulk intersection of the membrane and flange with elastomeric sealant.
	PART 4 – MEASUREMENT AND PAYMENT


	4.1 GENERAL
	END OF SECTION


	07840 - FIRESTOPPING
	PART 1 -  GENERAL
	1.1 DESCRIPTION OF WORK
	A. Work Included:  This Section specifies the following.
	1. Through-penetration firestop systems for penetrations through fire-resistance-rated constructions, including both empty openings and openings containing penetrating items.
	2. Fire-resistive joint systems for floor, wall, and head-of-wall joints.

	B. Related Work:  The following items are not included in this Section and will be performed under the designated Sections:
	1. Section 07842 - FIRE-RESISTIVE JOINT SYSTEMS:  Fire-resistive joint sealers.
	2. Section 07920 - JOINT SEALANTS:  Standard joint sealers.
	3. Section 15500 - FIRE PROTECTION:  Fire-suppression piping penetrations.
	4. Section 15600 – HEATING, VENTILATING, AND AIR CONDITIONING:  Duct and piping penetrations.
	5. Division 16 – ELECTRICAL:  Cable and conduit penetrations.


	1.2 PERFORMANCE REQUIREMENTS
	A. General:  For penetrations through fire-resistance-rated constructions, including both empty openings and openings containing penetrating items, provide through-penetration firestop systems that are produced and installed to resist spread of fire a...
	B. F-Rated Systems:  Provide through-penetration firestop systems with F-ratings indicated, but not less than that equaling or exceeding fire-resistance rating of constructions penetrated, as determined per ASTM E 814.
	C. For through-penetration firestop systems exposed to view, traffic, moisture, and physical damage, provide products that, after curing, do not deteriorate when exposed to these conditions both during and after construction.
	1. For piping penetrations for plumbing and wet-pipe sprinkler systems, provide moisture-resistant through-penetration firestop systems.
	2. For floor penetrations with annular spaces exceeding 4 inchesin width and exposed to possible loading and traffic, provide firestop systems capable of supporting floor loads involved, either by installing floor plates or by other means.
	3. For penetrations involving insulated piping, provide through-penetration firestop systems not requiring removal of insulation.


	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  For each through-penetration firestop system, show each type of construction condition penetrated, relationships to adjoining construction, and type of penetrating item.  Include firestop design designation of qualified testing and ...
	C. Through-Penetration Firestop System Schedule:  Indicate locations of each through-penetration firestop system, along with the following information:
	1. Types of penetrating items.
	2. Types of constructions penetrated, including fire-resistance ratings and, where applicable, thicknesses of construction penetrated.
	3. Through-penetration firestop systems for each location identified by firestop design designation of qualified testing and inspecting agency.

	D. Qualification Data:  For Installer and Inspection and Testing Agency.

	1.4 QUALITY ASSURANCE
	A. Installer Qualifications:  Either a firm that has been approved by FM Global according to FMG 4991, "Approval of Firestop Contractors" or a firm experienced in installing through-penetration firestop systems similar in material, design, and extent ...
	B. Source Limitations:  Obtain through-penetration firestop systems, for each kind of penetration and construction condition indicated, through one source from a single manufacturer.
	C. Fire-Test-Response Characteristics:  Provide through-penetration firestop systems that comply with the following requirements and those specified in Part 1 "Performance Requirements" Article:
	1. Firestop tests are performed by a qualified testing and inspecting agency.
	2. Through-penetration firestop systems are identical to those tested per testing standard referenced in Part 1 "Performance Requirements" Article.  Provide rated systems complying with the following requirements:
	a. Through-penetration firestop system products bear classification marking of qualified testing and inspecting agency.
	b. Through-penetration firestop systems correspond to those indicated by reference to through-penetration firestop system designations listed in the UL “Fire Resistance Directory”.



	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Deliver through-penetration firestop system products to Project site in original, unopened containers or packages with intact and legible manufacturers' labels identifying product and manufacturer, date of manufacture, lot number, shelf life if app...
	B. Store and handle materials for through-penetration firestop systems to prevent their deterioration or damage due to moisture, temperature changes, contaminants, or other causes.

	1.6 PROJECT CONDITIONS
	A. Environmental Limitations:  Do not install through-penetration firestop systems when ambient or substrate temperatures are outside limits permitted by through-penetration firestop system manufacturers or when substrates are wet due to rain, frost, ...
	B. Ventilate through-penetration firestop systems per manufacturer's written instructions by natural means or, where this is inadequate, forced-air circulation.

	1.7 COORDINATION
	A. Coordinate construction of openings and penetrating items to ensure that through-penetration firestop systems are installed according to specified requirements.
	B. Coordinate sizing of sleeves, openings, core-drilled holes, or cut openings to accommodate through-penetration firestop systems.
	C. Do not cover up through-penetration firestop system installations that will become concealed behind other construction until each installation has been inspected by the building inspector, if required by authorities having jurisdiction.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Available Products:  Subject to compliance with requirements, through-penetration firestop systems that may be incorporated into the Work include, but are not limited to, the following:
	1. Hilti, Inc.
	2. BioFireshield; RectorSeal Corporation.
	3. 3M; Fire Protection Products Division.
	4. Or approved equal.


	2.2 FIRESTOPPING MATERIALS
	A. Compatibility:  Provide through-penetration firestop systems that are compatible with one another; with the substrates forming openings; and with the items, if any, penetrating through-penetration firestop systems, under conditions of service and a...
	B. Materials:  Provide through-penetration firestop systems containing primary materials and fill materials which are part of the tested assemblies indicated in the Through-Penetration Firestop System Schedule at the end of Part 3.  Fill materials are...
	C. Accessories:  Provide components for each through-penetration firestop system that are needed to install fill materials and to comply with requirements in this Section.  Use only components specified by through-penetration firestop system manufactu...

	2.3 MIXING
	A. For those products requiring mixing before application, comply with through-penetration firestop system manufacturer's written instructions for accurate proportioning of materials, water (if required), type of mixing equipment, selection of mixer s...


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions, with Installer present, for compliance with requirements for opening configurations, penetrating items, substrates, and other conditions affecting performance of work.  Proceed with installation only after unsatis...

	3.2 PREPARATION
	A. Surface Cleaning:  Clean out openings immediately before installing through-penetration firestop systems to comply with firestop system manufacturer's written instructions and with the following requirements:
	1. Remove from surfaces of opening substrates and from penetrating items foreign materials that could interfere with adhesion of through-penetration firestop systems.
	2. Clean opening substrates and penetrating items to produce clean, sound surfaces capable of developing optimum bond with through-penetration firestop systems.  Remove loose particles remaining from cleaning operation.
	3. Remove laitance and form-release agents from concrete.

	B. Priming:  Prime substrates where recommended in writing by through-penetration firestop system manufacturer using that manufacturer's recommended products and methods.  Confine primers to areas of bond; do not allow spillage and migration onto expo...
	C. Masking Tape:  Use masking tape to prevent through-penetration firestop systems from contacting adjoining surfaces that will remain exposed on completion of Work and that would otherwise be permanently stained or damaged by such contact or by clean...

	3.3 THROUGH-PENETRATION FIRESTOP SYSTEM INSTALLATION
	A. General:  Install through-penetration firestop systems to comply with requirements in this Section and with firestop system manufacturer's written installation instructions and published drawings for products and applications indicated.
	B. Install forming/damming/backing materials and other accessories of types required to support fill materials during their application and in the position needed to produce cross-sectional shapes and depths required to achieve fire ratings indicated.
	C. Install fill materials for firestop systems by proven techniques to produce the following results:
	1. Fill voids and cavities formed by openings, forming materials, accessories, and penetrating items as required to achieve fire-resistance ratings indicated.
	2. Apply materials so they contact and adhere to substrates formed by openings and penetrating items.
	3. For fill materials that will remain exposed after completing Work, finish to produce smooth, uniform surfaces that are flush with adjoining finishes.


	3.4 FIELD QUALITY CONTROL
	A. Inspecting Agency:  Engage a qualified, independent inspecting agency to inspect through-penetration firestops.  Independent inspecting agency shall comply with ASTM E 2174 requirements including those related to qualifications, conducting inspecti...
	B. Where deficiencies are found, repair or replace through-penetration firestop systems so they comply with requirements.
	C. Proceed with enclosing through-penetration firestop systems with other construction only after inspection reports are issued and firestop installations comply with requirements.

	3.5 CLEANING AND PROTECTING
	A. Clean off excess fill materials adjacent to openings as Work progresses by methods and with cleaning materials that are approved in writing by through-penetration firestop system manufacturers and that do not damage materials in which openings occur.
	B. Provide final protection and maintain conditions during and after installation that ensure that through-penetration firestop systems are without damage or deterioration at time of Substantial Completion.  If, despite such protection, damage or dete...

	3.6 THROUGH-PENETRATION FIRESTOP SYSTEM SCHEDULE

	PART 4 -  MEASUREMENT AND PAYMENT
	4.1 GENERAL
	A. Unless paid for under another bid item, or paid for as incidental, no separate measurement or payment will be made for work under this section. All work under this section including all labor, material, equipment, and all incidentals complete in pl...
	1.




	07920 - JOINT SEALANTS
	PART 1 -  GENERAL
	1.1 DESCRIPTION OF WORK
	A. Work Included:  This Section specifies the following:
	1. Joint sealants and fillers for interior and exterior applications.

	B. Related Work:  The following items are not included in this Section and will be performed under the designated Sections:
	1. Section 04800 - MASONRY:  Masonry control and expansion joint fillers and gaskets.
	2. Section 04901 – CLAY MASONRY RESTORATION AND CLEANING:  Repairing clay masonry, including replacing damaged units, reanchoring veneers, repointing mortar joints, removing plant growth, cleaning exposed clay masonry surfaces.


	1.2 PERFORMANCE REQUIREMENTS
	A. Provide elastomeric joint sealants that establish and maintain watertight and airtight continuous joint seals without staining or deteriorating joint substrates.
	B. Provide joint sealants for interior applications that establish and maintain airtight and water-resistant continuous joint seals without staining or deteriorating joint substrates.

	1.3 SUBMITTALS
	A. Product Data:  For each joint-sealant product indicated.
	B. Samples for Verification:  For each type and color of joint sealant required, provide Samples with joint sealants in 1/2-inch wide joints formed between two 6-inchlong strips of material matching the appearance of exposed surfaces adjacent to joint...
	C. Qualification Data:  For Installer.
	D. Preconstruction Field Test Reports:  Indicate which sealants and joint preparation methods resulted in optimum adhesion to joint substrates based on preconstruction testing specified in Part 1 "Quality Assurance" Article.
	E. Compatibility and Adhesion Test Reports:  From sealant manufacturer, indicating the following:
	1. Materials forming joint substrates and joint-sealant backings have been tested for compatibility and adhesion with joint sealants.
	2. Interpretation of test results and written recommendations for primers and substrate preparation needed for adhesion.

	F. Field Test Report Log:  For each elastomeric sealant application.
	G. Product Test Reports:  Based on comprehensive testing of product formulations performed by a qualified testing agency, indicating that sealants comply with requirements.

	1.4 QUALITY ASSURANCE
	A. Installer Qualifications:  Manufacturer's authorized Installer who is approved or licensed for installation of elastomeric sealants required for this Project.
	B. Source Limitations:  Obtain each type of joint sealant through one source from a single manufacturer.
	C. Preconstruction Compatibility and Adhesion Testing:  Submit to joint-sealant manufacturers, for testing indicated below, samples of materials that will contact or affect joint sealants.
	1. Use manufacturer's standard test method to determine whether priming and other specific joint preparation techniques are required to obtain rapid, optimum adhesion of joint sealants to joint substrates.
	2. Schedule sufficient time for testing and analyzing results to prevent delaying the Work.
	3. For materials failing tests, obtain joint-sealant manufacturer's written instructions for corrective measures including use of specially formulated primers.
	4. Testing will not be required if joint-sealant manufacturers submit joint preparation data that are based on previous testing of current sealant products for adhesion to, and compatibility with, joint substrates and other materials matching those su...

	D. Preconstruction Field-Adhesion Testing:  Before installing elastomeric sealants, field test their adhesion to Project joint substrates as follows:
	1. Locate test joints where indicated on Project or, if not indicated, as directed by Engineer.
	2. Conduct field tests for each application indicated below:
	a. Each type of elastomeric sealant and joint substrate indicated.
	b. Each type of nonelastomeric sealant and joint substrate indicated.

	3. Notify Engineer seven days in advance of dates and times when test joints will be erected.
	a. Test Method:  Test joint sealants according to Method A, Field-Applied Sealant Joint Hand Pull Tab, in Appendix X1 in ASTM C 1193.
	1) For joints with dissimilar substrates, verify adhesion to each substrate separately; extend cut along one side, verifying adhesion to opposite side.  Repeat procedure for opposite side.


	4. Report whether sealant in joint connected to pulled-out portion failed to adhere to joint substrates or tore cohesively.  Include data on pull distance used to test each type of product and joint substrate.  For sealants that fail adhesively, retes...
	5. Evaluation of Preconstruction Field-Adhesion-Test Results:  Sealants not evidencing adhesive failure from testing, in absence of other indications of noncompliance with requirements, will be considered satisfactory.  Do not use sealants that fail t...

	E. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in Division 1.

	1.5 PROJECT CONDITIONS
	A. Do not proceed with installation of joint sealants under the following conditions:
	1. When ambient and substrate temperature conditions are outside limits permitted by joint-sealant manufacturer or are below 40 deg F.
	2. When joint substrates are wet.
	3. Where joint widths are less than or greater than those allowed by joint-sealant manufacturer for applications indicated.
	4. Contaminants capable of interfering with adhesion have not yet been removed from joint substrates.
	5. When substrates have not cured sufficiently.


	1.6 WARRANTY
	A. Special Installer's Warranty:  Installer's standard form in which Installer agrees to repair or replace elastomeric joint sealants that do not comply with performance and other requirements specified in this Section within specified warranty period.
	1. Warranty Period:  Two years from date of Substantial Completion.

	B. Special Manufacturer's Warranty:  Manufacturer's standard form in which elastomeric sealant manufacturer agrees to furnish elastomeric joint sealants to repair or replace those that do not comply with performance and other requirements specified in...
	1. Warranty Period:  Five years from date of Substantial Completion.

	C. Special warranties specified in this Article exclude deterioration or failure of elastomeric joint sealants from the following:
	1. Movement of the structure resulting in stresses on the sealant exceeding sealant manufacturer's written specifications for sealant elongation and compression caused by structural settlement or errors attributable to design or construction.
	2. Disintegration of joint substrates from natural causes exceeding design specifications.
	3. Mechanical damage caused by individuals, tools, or other outside agents.
	4. Changes in sealant appearance caused by accumulation of dirt or other atmospheric contaminants.



	PART 2 -  PRODUCTS
	2.1 MATERIALS, GENERAL
	A. Compatibility:  Provide joint sealants, backings, and other related materials that are compatible with one another and with joint substrates under conditions of service and application, as demonstrated by sealant manufacturer, based on testing and ...
	B. VOC Content of Interior Sealants:  Provide interior sealants and sealant primers that comply with the following limits for VOC content when calculated according to 40 CFR 59, Subpart D (EPA Method 24):
	1. Sealants:  250 g/L.
	2. Sealant Primers for Nonporous Substrates:  250 g/L.
	3. Sealant Primers for Porous Substrates:  775 g/L.

	C. Colors of Exposed Joint Sealants:  As indicated by manufacturer's designations.

	2.2 JOINT SEALANTS
	A. Elastomeric Sealants:  Comply with ASTM C 920 and other requirements indicated for each liquid-applied chemically curing sealant specified, including those referencing ASTM C 920 classifications for type, grade, class, and uses related to exposure ...
	B. Stain-Test-Response Characteristics:  Elastomeric sealants shall be nonstaining to porous substrates.  Provide products that have undergone testing according to ASTM C 1248 and have not stained porous joint substrates indicated for Project.
	C. Suitability for Contact with Food:  Where elastomeric sealants are indicated for joints that will come in repeated contact with food, provide products that comply with 21 CFR 177.2600.
	D. Single-Component Neutral-Curing Silicone Sealant:
	1. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, the following:
	a. Dow Corning Corporation; 790.
	b. GE Silicones; SilPruf LM SCS2700.
	c. Tremco; Spectrem 1.
	d. Pecora Corporation; 864.

	2. Extent of Use:  Joints in exterior vertical and soffit surfaces.

	E. Multicomponent Pourable Urethane Sealant:
	1. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, the following:
	a. Bostik Findley; Chem-Calk 550.
	b. Meadows, W. R., Inc.; POURTHANE.
	c. Pecora Corporation; Urexpan NR-200.
	d. Tremco; THC-901.

	2. Extent of Use:  Joints in exterior horizontal surfaces.

	F. Single-Component Mildew-Resistant Acid-Curing Silicone Sealant:
	1. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, the following:
	a. Dow Corning Corporation; 786 Mildew Resistant.
	b. GE Silicones; Sanitary SCS1700.
	c. Tremco; Tremsil 200.

	2. Extent of Use:  Sanitary joints at toilet rooms.

	G. Latex Sealant:  Comply with ASTM C 834, Type P, Grade NF.
	1. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, the following:
	a. Bostik Findley; Chem-Calk 600.
	b. Pecora Corporation; AC-20+.
	c. Sonneborn, Division of ChemRex Inc.; Sonolac.
	d. Tremco; Tremflex 834.



	2.3 JOINT-SEALANT BACKING
	A. General:  Provide sealant backings of material and type that are nonstaining; are compatible with joint substrates, sealants, primers, and other joint fillers; and are approved for applications indicated by sealant manufacturer based on field exper...
	B. Cylindrical Sealant Backings:  ASTM C 1330, Type C (closed-cell material with a surface skin). O (open-cell material). B (bicellular material with a surface skin) or any of the preceding types, as approved in writing by joint-sealant manufacturer f...
	C. Elastomeric Tubing Sealant Backings:  Neoprene, butyl, EPDM, or silicone tubing complying with ASTM D 1056, nonabsorbent to water and gas, and capable of remaining resilient at temperatures down to minus 26 deg FProvide products with low compressio...
	D. Bond-Breaker Tape:  Polyethylene tape or other plastic tape recommended by sealant manufacturer for preventing sealant from adhering to rigid, inflexible joint-filler materials or joint surfaces at back of joint where such adhesion would result in ...

	2.4 MISCELLANEOUS MATERIALS
	A. Primer:  Material recommended by joint-sealant manufacturer where required for adhesion of sealant to joint substrates indicated, as determined from preconstruction joint-sealant-substrate tests and field tests.
	B. Cleaners for Nonporous Surfaces:  Chemical cleaners acceptable to manufacturers of sealants and sealant backing materials, free of oily residues or other substances capable of staining or harming joint substrates and adjacent nonporous surfaces in ...
	C. Masking Tape:  Nonstaining, nonabsorbent material compatible with joint sealants and surfaces adjacent to joints.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with requirements for joint configuration, installation tolerances, and other conditions affecting joint-sealant performance.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Surface Cleaning of Joints:  Clean out joints immediately before installing joint sealants to comply with joint-sealant manufacturer's written instructions and the following requirements:
	1. Remove all foreign material from joint substrates that could interfere with adhesion of joint sealant, including dust, paints (except for permanent, protective coatings tested and approved for sealant adhesion and compatibility by sealant manufactu...
	2. Clean porous joint substrate surfaces by brushing, grinding, blast cleaning, mechanical abrading, or a combination of these methods to produce a clean, sound substrate capable of developing optimum bond with joint sealants.  Remove loose particles ...
	3. Remove laitance and form-release agents from concrete.
	4. Clean nonporous surfaces with chemical cleaners or other means that do not stain, harm substrates, or leave residues capable of interfering with adhesion of joint sealants.  Nonporous joint substrates include the following metal, glass, porcelain e...

	B. Joint Priming:  Prime joint substrates, where recommended in writing by joint-sealant manufacturer, based on preconstruction joint-sealant-substrate tests or prior experience.  Apply primer to comply with joint-sealant manufacturer's written instru...
	C. Masking Tape:  Use masking tape where required to prevent contact of sealant with adjoining surfaces that otherwise would be permanently stained or damaged by such contact or by cleaning methods required to remove sealant smears.  Remove tape immed...

	3.3 INSTALLATION OF JOINT SEALANTS
	A. General:  Comply with joint-sealant manufacturer's written installation instructions for products and applications indicated, unless more stringent requirements apply.
	B. Sealant Installation Standard:  Comply with recommendations in ASTM C 1193 for use of joint sealants as applicable to materials, applications, and conditions indicated.
	C. Install sealant backings of type indicated to support sealants during application and at position required to produce cross-sectional shapes and depths of installed sealants relative to joint widths that allow optimum sealant movement capability.
	1. Do not leave gaps between ends of sealant backings.
	2. Do not stretch, twist, puncture, or tear sealant backings.
	3. Remove excess material.
	4. Remove absorbent sealant backings that have become wet before sealant application and replace them with dry materials.

	D. Install bond-breaker tape behind sealants where sealant backings are not used between sealants and backs of joints.
	E. Install sealants using proven techniques that comply with the following and at the same time backings are installed:
	1. Place sealants so they directly contact and fully wet joint substrates.
	2. Completely fill recesses in each joint configuration.
	3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow optimum sealant movement capability.
	4. Install in uniform continuous ribbons without gaps or air pockets.

	F. Tooling of Nonsag Sealants:  Immediately after sealant application and before skinning or curing begins, tool sealants according to requirements specified below to form smooth, uniform beads of configuration indicated; to eliminate air pockets; and...
	1. Remove excess sealant from surfaces adjacent to joints.
	2. Use tooling agents that are approved in writing by sealant manufacturer and that do not discolor sealants or adjacent surfaces.
	3. Provide concave joint configuration per Figure 5A in ASTM C 1193, unless otherwise indicated.


	3.4 REPAIR AND CLEANING
	A. Remove damaged or deteriorated joint sealants immediately so installations with repaired areas are indistinguishable from original work.
	B. Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by methods and with cleaning materials approved in writing by manufacturers of joint sealants and of products in which joints occur.

	3.5 PROTECTION
	A. Protect joint sealants during and after curing period from contact with contaminating substances and from damage resulting from construction operations or other causes so sealants are without deterioration or damage at time of Substantial Completio...


	PART 4 -  MEASUREMENT AND PAYMENT
	A. Unless paid for under another bid item, or paid for as incidental, no separate measurement or payment will be made for work under this section. All work under this section including all labor, material, equipment, and all incidentals complete in pl...


	09900 - PAINTING
	PART 1 -  GENERAL
	1.1 DESCRIPTION OF WORK
	A. Work Included:  This Section specifies the following items.
	1. Field painting of exposed interior items and surfaces.
	2. Field painting of exposed exterior items and surfaces.
	3. Surface preparation for painting.

	B. Related Work:  The following items are not included in this Section and will be performed under the designated Sections:
	1. Section 05100 - STRUCTURAL STEEL:  Shop priming structural steel.
	2. Section 05500 - MISCELLANEOUS METAL:  Shop priming ferrous metal.


	1.2 DEFINITIONS AND EXTENT
	A. General:  Standard coating terms defined in ASTM D 16 apply to this Section.
	1. Flat refers to a lusterless or matte finish with a gloss range below 15 when measured at an 85-degree meter.
	2. Eggshell refers to low-sheen finish with a gloss range between 20 and 35 when measured at a 60-degree meter.
	3. Semi-gloss refers to medium-sheen finish with a gloss range between 35 and 70 when measured at a 60-degree meter.
	4. Full gloss refers to high-sheen finish with a gloss range more than 70 when measured at a 60-degree meter.

	B. This Section includes surface preparation and field painting of exposed exterior and interior items and surfaces.
	1. Surface preparation, priming, and finish coats specified in this Section are in addition to shop priming and surface treatment specified in other Sections.

	C. Paint exposed surfaces, except where these Specifications indicate that the surface or material is not to be painted or is to remain natural.  If an item or a surface is not specifically mentioned, paint the item or surface the same as similar adja...
	1. Painting includes field painting of exposed bare and covered pipes and ducts (including color coding), hangers, exposed steel and iron supports, and surfaces of mechanical and electrical equipment that do not have a factory-applied final finish.

	D. Do not paint prefinished items, concealed surfaces, finished metal surfaces, operating parts, and labels.
	1. Prefinished items include, but are not limited to the following factory-finished components:
	a. Architectural woodwork.
	b. Acoustical wall panels.
	c. Metal toilet enclosures.
	d. Metal lockers.
	e. Kitchen appliances.
	f. Elevator entrance doors and frames.
	g. Elevator equipment.
	h. Finished mechanical and electrical equipment.
	i. Light fixtures.

	2. Concealed surfaces include walls or ceilings in the following generally inaccessible spaces:
	a. Foundation spaces.
	b. Furred areas.
	c. Ceiling plenums.
	d. Utility tunnels.
	e. Pipe spaces.
	f. Duct shafts.
	g. Elevator shafts.

	3. Finished metal surfaces include the following:
	a. Anodized aluminum.
	b. Stainless steel.
	c. Chromium plate.
	d. Copper and copper alloys.
	e. Bronze and brass.

	4. Operating parts include moving parts of operating equipment and the following:
	a. Valve and damper operators.
	b. Linkages.
	c. Sensing devices.
	d. Motor and fan shafts.

	5. Labels:  Do not paint over UL, FMG, or other code-required labels or equipment name, identification, performance rating, or nomenclature plates.


	1.3 SUBMITTALS
	A. Product Data:  For each paint system indicated, include block fillers and primers.
	1. Material List:  An inclusive list of required coating materials.  Indicate each material and cross-reference specific coating, finish system, and application.  Identify each material by manufacturer's catalog number and general classification.
	2. Manufacturer's Information:  Manufacturer's technical information, including label analysis and instructions for handling, storing, and applying each coating material.

	B. Samples for Verification:  For each color and material to be applied, with texture to simulate actual conditions, on representative Samples of the actual substrate.
	1. Provide stepped Samples, defining each separate coat, including block fillers and primers.  Use representative colors when preparing Samples for review.  Resubmit until required sheen, color, and texture are achieved.
	2. Provide a list of materials and applications for each coat of each Sample.  Label each Sample for location and application.
	3. Submit two 8-inch by 12-inch Samples for each type of finish coating for Engineer's review of color and texture only.

	C. Qualification Data:  For Applicator.

	1.4 QUALITY ASSURANCE
	A. Applicator Qualifications:  A firm or individual experienced in applying paints and coatings similar in material, design, and extent to those indicated for this Project, whose work has resulted in applications with a record of successful in-service...
	B. Source Limitations:  Obtain block fillers and primers for each coating system from the same manufacturer as the finish coats.
	C. Mockups:  Provide a full-coat benchmark finish sample for each type of coating and substrate required.  Comply with procedures specified in Painting and Decorating Contractors of America PDCA P5.  Duplicate finish of approved sample Submittals.
	1. Engineer will select one room or surface to represent surfaces and conditions for application of each type of coating and substrate.
	a. Wall Surfaces:  Provide samples on at least 100 sq. ft.
	b. Small Areas and Items:  Engineer will designate items or areas required.

	2. Apply benchmark samples, according to requirements for the completed Work, after permanent lighting and other environmental services have been activated.  Provide required sheen, color, and texture on each surface.
	a. After finishes are accepted, Engineer will use the room or surface to evaluate coating systems of a similar nature.

	3. Final approval of colors will be from benchmark samples.


	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Deliver materials to Project site in manufacturer's original, unopened packages and containers bearing manufacturer's name and label and the following information:
	1. Product name or title of material.
	2. Product description (generic classification or binder type).
	3. Manufacturer's stock number and date of manufacture.
	4. Contents by volume, for pigment and vehicle constituents.
	5. Thinning instructions.
	6. Application instructions.
	7. Color name and number.
	8. VOC content.

	B. Store materials not in use in tightly covered containers in a well-ventilated area at a minimum ambient temperature of 45 deg F and a maximum ambient temperature of 95 deg FMaintain storage containers in a clean condition, free of foreign materials...
	1. Protect from freezing.  Keep storage area neat and orderly.  Remove oily rags and waste daily.


	1.6 PROJECT CONDITIONS
	A. Apply waterborne paints only when temperatures of surfaces to be painted and surrounding air are between 50 and 90 deg F
	B. Apply solvent-thinned paints only when temperatures of surfaces to be painted and surrounding air are between 45 and 95 deg F
	C. Do not apply paint in snow, rain, fog, or mist; or when relative humidity exceeds 85 percent; or at temperatures less than 5 deg Fabove the dew point; or to damp or wet surfaces.
	1. Painting may continue during inclement weather if surfaces and areas to be painted are enclosed and heated within temperature limits specified by manufacturer during application and drying periods.



	PART 2 -  PRODUCTS
	2.1 PAINT MATERIALS, GENERAL
	A. Material Compatibility:  Provide block fillers, primers, and finish-coat materials that are compatible with one another and with the substrates indicated under conditions of service and application, as demonstrated by manufacturer based on testing ...
	B. Material Quality:  Provide manufacturer's best-quality paint material of the various coating types specified that are factory formulated and recommended by manufacturer for application indicated.  Paint-material containers not displaying manufactur...
	1. Proprietary Names:  Use of manufacturer's proprietary product names to designate colors or materials is not intended to imply that products named are required to be used to the exclusion of equivalent products of other manufacturers.  Furnish manuf...



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Applicator present, for compliance with requirements for paint application.
	1. Proceed with paint application only after unsatisfactory conditions have been corrected and surfaces receiving paint are thoroughly dry.
	2. Start of painting will be construed as Applicator's acceptance of surfaces and conditions within a particular area.

	B. Coordination of Work:  Review other Sections in which primers are provided to ensure compatibility of the total system for various substrates.  On request, furnish information on characteristics of finish materials to ensure use of compatible primers.
	1. Notify Engineer about anticipated problems when using the materials specified over substrates primed by others.


	3.2 PREPARATION
	A. General:  Remove hardware and hardware accessories, plates, machined surfaces, lighting fixtures, and similar items already installed that are not to be painted.  If removal is impractical or impossible because of size or weight of the item, provid...
	1. After completing painting operations in each space or area, reinstall items removed using workers skilled in the trades involved.

	B. Cleaning:  Before applying paint or other surface treatments, clean substrates of substances that could impair bond of the various coatings.  Remove oil and grease before cleaning.
	1. Schedule cleaning and painting so dust and other contaminants from the cleaning process will not fall on wet, newly painted surfaces.

	C. Surface Preparation:  Clean and prepare surfaces to be painted according to manufacturer's written instructions for each particular substrate condition and as specified.
	1. Provide barrier coats or tie-coats over incompatible primers or remove and reprime.
	2. Cementitious Materials:  Prepare concrete, concrete unit masonry, cement plaster, and mineral-fiber-reinforced cement panel surfaces to be painted.  Remove efflorescence, chalk, dust, dirt, grease, oils, and release agents.  Roughen as required to ...
	a. Use abrasive blast-cleaning methods if recommended by paint manufacturer.
	b. Determine pH of surfaces using pH indicating papers and distilled water and perform moisture vapor transmission testing for concrete floors in accordance with ASTM F 1869 and moisture tests on concrete walls in accordance with ASTM D 4263, Standard...
	c. Clean concrete floors to be painted with shot blast equipment.

	3. Wood:  Clean surfaces of dirt, oil, and other foreign substances with scrapers, mineral spirits, and sandpaper, as required.  Sand surfaces exposed to view smooth and dust off.
	a. Scrape and clean small, dry, seasoned knots, and apply a thin coat of white shellac or other recommended knot sealer before applying primer.  After priming, fill holes and imperfections in finish surfaces with putty or plastic wood filler.  Sand sm...
	b. Prime, stain, or seal wood to be painted immediately on delivery.  Prime edges, ends, faces, undersides, and back sides of wood, including cabinets, counters, cases, and paneling.
	c. If transparent finish is required, backprime with spar varnish.
	d. Backprime paneling on interior partitions where masonry, plaster, or other wet wall construction occurs on back side.
	e. Seal tops, bottoms, and cutouts of unprimed wood doors with a heavy coat of varnish or sealer immediately on delivery.

	4. Ferrous Metals:  Clean ungalvanized ferrous-metal surfaces that have not been shop coated; remove oil, grease, dirt, loose mill scale, and other foreign substances.  Use solvent or mechanical cleaning methods that comply with The Society for Protec...
	a. Blast steel surfaces clean as recommended by paint system manufacturer and according to SSPC-SP 6/NACE No. 3, SSPC-SP 10/NACE No. 2
	b. Treat existing painted surfaces with surface preparation methods recommended by coating manufacturer and in accordance with the coating schedule.

	5. Galvanized Surfaces:  Clean galvanized surfaces with nonpetroleum-based solvents so surface is free of oil and surface contaminants.  Remove pretreatment from galvanized sheet metal fabricated from coil stock by mechanical methods.  Use Oakite Clea...

	D. Material Preparation:  Mix and prepare paint materials according to manufacturer's written instructions.
	1. Maintain containers used in mixing and applying paint in a clean condition, free of foreign materials and residue.
	2. Blend material before application to produce a mixture of uniform density.  Blend as required during application.  Do not stir surface film into material.  If necessary, remove surface film and strain material before using.
	3. Use only thinners approved by paint manufacturer and only within recommended limits.

	E. Tinting:  Tint each undercoat a lighter shade to simplify identification of each coat when multiple coats of same material are applied.  Tint undercoats to match the color of the finish coat but provide sufficient differences in shade of undercoats...

	3.3 APPLICATION
	A. General:  Apply paint according to manufacturer's written instructions.  Use applicators and techniques best suited for substrate and type of material being applied.
	1. Paint colors, surface treatments, and finishes are indicated in the paint schedules.
	2. Do not paint over dirt, rust, scale, grease, moisture, scuffed surfaces, or conditions detrimental to formation of a durable paint film.
	3. Provide finish coats that are compatible with primers used.
	4. The term "exposed surfaces" includes areas visible when permanent or built-in fixtures, grilles, convector covers, covers for finned-tube radiation, and similar components are in place.  Extend coatings in these areas, as required, to maintain syst...
	5. Paint surfaces behind movable equipment and furniture the same as similar exposed surfaces.  Before final installation of equipment, paint surfaces behind permanently fixed equipment or furniture with prime coat only.
	6. Paint interior surfaces of ducts with a flat, nonspecular black paint where visible through registers or grilles.
	7. Paint back sides of access panels and removable or hinged covers to match exposed surfaces.
	8. Finish exterior doors on tops, bottoms, and side edges the same as exterior faces.
	9. Sand lightly between each succeeding enamel or varnish coat.

	B. Scheduling Painting:  Apply first coat to surfaces that have been cleaned, pretreated, or otherwise prepared for painting as soon as practicable after preparation and before subsequent surface deterioration.
	1. The number of coats and film thickness required are the same regardless of application method.  Do not apply succeeding coats until previous coat has cured as recommended by manufacturer.  If sanding is required to produce a smooth, even surface ac...
	2. Omit primer over metal surfaces that have been shop primed and touchup painted.
	3. If undercoats, stains, or other conditions show through final coat of paint, apply additional coats until paint film is of uniform finish, color, and appearance.  Give special attention to ensure that edges, corners, crevices, welds, and exposed fa...
	4. Allow sufficient time between successive coats to permit proper drying.  Do not recoat surfaces until paint has dried to where it feels firm and does not deform or feel sticky under moderate thumb pressure, and until application of another coat of ...

	C. Application Procedures:  Apply paints and coatings by brush, roller, spray, or other applicators according to manufacturer's written instructions.
	1. Brushes:  Use brushes best suited for type of material applied.  Use brush of appropriate size for surface or item being painted.
	2. Rollers:  Use rollers of carpet, velvet-back, or high-pile sheep's wool as recommended by manufacturer for material and texture required.
	3. Spray Equipment:  Use airless or conventional spray equipment with orifice size as recommended by manufacturer for material and texture required.

	D. Minimum Coating Thickness:  Apply paint materials no thinner than manufacturer's recommended spreading rate to achieve dry film thickness indicated.  Provide total dry film thickness of the entire system as recommended by manufacturer.
	E. Mechanical and Electrical Work:  Painting of mechanical and electrical work is limited to items exposed in equipment rooms and occupied spaces.
	F. Mechanical items to be painted include, but are not limited to, the following:
	1. Uninsulated metal piping.
	2. Uninsulated plastic piping.
	3. Pipe hangers and supports.
	4. Tanks that do not have factory-applied final finishes.
	5. Visible portions of internal surfaces of metal ducts, without liner, behind air inlets and outlets.
	6. Duct, equipment, and pipe insulation having "all-service jacket" or other paintable jacket material.
	7. Mechanical equipment that is indicated to have a factory-primed finish for field painting.

	G. Electrical items to be painted include, but are not limited to, the following:
	1. Switchgear.
	2. Panelboards.
	3. Electrical equipment that is indicated to have a factory-primed finish for field painting.

	H. Block Fillers:  Apply block fillers to concrete masonry block at a rate to ensure complete coverage with pores filled.
	I. Prime Coats:  Before applying finish coats, apply a prime coat, as recommended by manufacturer, to material that is required to be painted or finished and that has not been prime coated by others.  Recoat primed and sealed surfaces where evidence o...
	J. Pigmented (Opaque) Finishes:  Completely cover surfaces as necessary to provide a smooth, opaque surface of uniform finish, color, appearance, and coverage.  Cloudiness, spotting, holidays, laps, brush marks, runs, sags, ropiness, or other surface ...
	K. Transparent (Clear) Finishes:  Use multiple coats to produce a glass-smooth surface film of even luster.  Provide a finish free of laps, runs, cloudiness, color irregularity, brush marks, orange peel, nail holes, or other surface imperfections.
	1. Provide satin finish for final coats.

	L. Completed Work:  Match approved samples for color, texture, and coverage.  Remove, refinish, or repaint work not complying with requirements.

	3.4 CLEANING
	A. Cleanup:  At the end of each workday, remove empty cans, rags, rubbish, and other discarded paint materials from Project site.
	1. After completing painting, clean glass and paint-spattered surfaces.  Remove spattered paint by washing and scraping without scratching or damaging adjacent finished surfaces.


	3.5 PROTECTION
	A. Protect work of other trades, whether being painted or not, against damage from painting.  Correct damage by cleaning, repairing or replacing, and repainting, as approved by Engineer.
	B. Provide "Wet Paint" signs to protect newly painted finishes.  After completing painting operations, remove temporary protective wrappings provided by others to protect their work.
	1. After work of other trades is complete, touch up and restore damaged or defaced painted surfaces.  Comply with procedures specified in Painting and Decorating Contractors of America PDCA P1.


	3.6 PAINT SCHEDULE
	A. Schedule:  Provide products and number of coats specified.  Use of manufacturer's proprietary product names to designate colors, materials, generic class, standard of quality and performance criteria and is not intended to imply that products named...
	B. Coating Systems:
	New Exterior Steel Polyurethane 3-Coat System:
	Surface Preparation: SSPC-SP10 Near-White Blast Cleaning
	New Interior Steel Polyurethane 2-Coat System
	Surface Preparation: SSPC-SP6 Commercial Blast Cleaning
	System A 1.        Carboline Carboguard 635 Epoxy
	2.        Carboline Carbothane 134HG Polyurethane
	System B 1.        International Intergard 345 Epoxy
	2.        International Interthane 990HS Polyurethane
	System C 1.        PPG Amerlock 400 Epoxy
	2.        PPG Amercoat 450H Polyurethane
	System D 1.       Sherwin Williams Macropoxy 646 Epoxy
	2.       Sherwin Williams Hi-Solids Polyurethane
	System E 1.   Tnemec Series 161 Epoxy
	2.   Tnemec Series 73 Endurashield Polyurethane
	New Exterior Galvanized Steel
	Surface Preparation: SSPC-SP16 Brush-off Blast Cleaning of Galvanized Steel or Other Means as Required by Coatings Manufacturer
	System A 1.        Carboline Carboguard 635 Epoxy
	2.        Carboline Carbothane 134HG Polyurethane
	System B 1.        International Intergard 345 Epoxy
	2.        International Interthane 990HS Polyurethane
	System C 1.        PPG Amerlock 400 Epoxy
	2.        PPG Amercoat 450H Polyurethane
	System D 1.       Sherwin Williams Macropoxy 646 Epoxy
	2.       Sherwin Williams Hi-Solids Polyurethane
	System E 1.   Tnemec Series 161 Epoxy
	2.   Tnemec Series 73 Endurashield Polyurethane
	New Exterior Aluminum
	Surface Preparation: Prepare Surface as Required by Paint Manufacturer
	System A 1.        Carboline Carboguard 635 Epoxy
	2.        Carboline Carbothane 134HG Polyurethane
	System B 1.        International Intergard 345 Epoxy
	2.        International Interthane 990HS Polyurethane
	System C 1.        PPG Amerlock 400 Epoxy
	2.        PPG Amercoat 450H Polyurethane
	System D 1.       Sherwin Williams Macropoxy 646 Epoxy
	2.       Sherwin Williams Hi-Solids Polyurethane
	System E 1.   Tnemec Series 161 Epoxy
	2.   Tnemec Series 73 Endurashield Polyurethane
	Existing Exterior Painted Steel for Sandblasting and Finish:
	Surface Preparation: SSPC-SP 10 Near-White Metal Blast




	15050 - BASIC MATERIALS AND METHODS FOR MECHANICAL WORK
	A. Work Included:  This Section specifies general requirements and basic materials and methods for mechanical work as necessary to support the sections in Division 15 which specify particular categories of mechanical work.
	1.2  SUBMITTALS
	A. List of Materials.  Within 35 days after receipt of Notice to Proceed, submit to the Engineer a list of materials and equipment proposed for use together with applicable standards compliance.  Give name of manufacturer, brand name, and catalog num...
	B. Standards Compliance
	1. Where equipment or materials are specified to conform to requirements of the standards of organizations such as ASTM, ANSI, ASME, UL, ARI and ASHRAE, submit evidence of such conformance to the Engineer for record purpose.
	2. The label or listing of the specified agency will be acceptable evidence.
	3. In lieu of the label or listing, the Contractor may submit a written certificate from an approved, nationally recognized testing organization, adequately equipped and competent to perform such services, stating that the items have been tested and t...
	4. Where equipment is specified to conform to requirements of the ASME boiler and Pressure Vessel Code, Section VIII, the design, fabrication, and installation shall conform to the code in every respect.

	C. Factory Test and Inspection Certification
	1. Except as otherwise specified herein, factory tests and inspections for materials and equipment for which tests and inspections are specified in referenced documents, are waived, provided certified copies of test reports performed on previously man...
	2. Test reports shall be accompanied by signed statements from the manufacturer certifying that the previously tested material or equipment is physically, mechanically, and electrically identical to that proposed for the project.  Wiring and control d...

	D. Shop and Working Drawings.  Show complete details of the following for installation of equipment including equipment furnished by others:
	1. Foundations for equipment mounting.
	2. Information for setting bolts in foundations.
	3. Mounting methods, including isolation pads, showing adjustment and alignment.
	4. Pipe anchors, supports and guides.
	5. Details of installation of temporary materials and equipment to be used for the work.
	6. Layout and complete details for piping and ductwork.
	7. Plan for performing the work including the sequence of operations. Verify by field measurements and show on Working Drawings the exact location of existing utilities.

	E. Installers' Qualifications.  Submit certification of qualification of workers installing mechanical equipment, as required by Article 1.02 herein.
	1.3  QUALITY ASSURANCE
	A. Installation and testing of mechanical work shall be in accordance with this Specification and the instructions provided by equipment suppliers.  Installers shall be qualified in accordance with the following requirements:
	B. Welders:  ANSI B31.1, Power Piping.
	C. Ductworkers:  Standard procedures, SMACNA Manuals.  Furnish certification of qualifications by previous training and experience.
	D. Plumbers and Pipe Fitters:  Licensed by the Commonwealth of Massachusetts.
	1.4  CONTRACT DRAWINGS
	A. The Contract Drawings do not show all offsets, fittings and accessories that may be required.  Investigate carefully the structural and finish conditions affecting the work and furnish all such fittings and accessories as may be required at no add...
	1.5  ELECTRICAL REQUIREMENTS
	A. Provide electrical components of mechanical equipment and systems such as motors, motor starters and controls as specified hereinafter and as necessary for complete and operable systems.
	B. Provide motors 1 HP and larger having a high apparent efficiency for energy conservation in their normal mode of operation.  Select motors for the voltage specified; extended voltage range motors will not be permitted.
	C. Provide interconnecting wiring for components of packaged equipment as an integral part of the equipment.
	D. Interconnecting power wiring and conduit for field erected equipment, and control wiring, rated over 100 volts, and all conduit, shall conform to applicable laws and regulations.
	1.6  PRODUCT DELIVERY, HANDLING AND STORAGE
	A. Protecting Machined Surfaces.  Apply a rust preventive on machined surfaces such as flanges and shafts.  Use material of a type which is easily removable with solvent during equipment installation.
	B. Covering Openings.  Close pipe connections and other openings with easily removable plugs, stoppers or flange covers.
	1.7  VERIFICATION OF DIMENSIONS
	A. Visit the premises and thoroughly check details of work and working conditions, verify all dimensions in the field, and advise the Engineer of any discrepancy before ordering material and equipment or performing work.  The Contractor shall be resp...
	PART 2 – PRODUCTS
	2.1  STANDARD PIPE AND FITTING CLASSES
	A. General:  Service applications for following classes of pipe and fittings are specified in other sections of these Specifications, and may be indicated on the Contract Drawings.  Where more than one class is indicated, either class may be used, bu...
	B. Class A
	1. Pipe and Fittings:  ANSI/ASTM A 74, service weight, cast iron soil pipe and fittings.
	2. Joints:  packed oakum and molten lead; CISPI installation standards for caulked service weight soil pipe joints.
	C. Class B
	1. Pipe and Fittings:  ANSI/ASTM A74, service weight, hub and plain end cast iron soil pipe and fittings.
	2. Joints:  Neoprene gasketed compression type; CISPI HSN.

	D. Class C
	1. Pipe and Fittings:  ANSI/ASTM A74, extra heavy weight, bell and spigot cast iron soil pipe and fittings.
	2. Joints:  Lead and oakum; CISPI installation standards for caulked extra heavy weight soil pipe joints.

	E. Class D
	1. Pipe and Fittings:  ANSI/ASTM A74, extra heavy weight hub and plain end cast iron soil pipe and fittings.
	2. Joints:  Neoprene gasketed compression type; CISPI HSN.

	F. Class E
	1. Pipe and Fittings:  Service weight plain end cast iron soil pipe and fittings; CISPI 301.
	2. Joints:  Neoprene gaskets with corrosion-resistant clamps and bolts; CISPI 301.

	G. Class F
	1. Pipe:  ANSI A40.5, cast iron threaded pipe.
	2. Fittings:  ANSI B16.12, cast iron recessed drainage type threaded fittings.
	3. Joints:  Threaded and coupled joints, ANSI B2.1.

	H. Class G
	1. Pipe:  ANSI 21.51/AWWA C151, ductile iron pipe, thickness class as indicated, coated outside with bituminous coating and lined with cement mortar, thickness set by Table 51.2 of AWWA C151.
	2. Fittings:  ANSI A21.10.
	3. Joints:  Mechanical flanged joints with neoprene gaskets.  Flanges to ANSI A21.11/AWWA C111, cast iron, flat face.

	I. Class H
	1. Pipe:  Polyvinyl Chloride (PVC) ASTM D2665, Schedule 80, Type I, Grade 1.
	2. Fittings:  Socket weld, same material and schedule as pipe.
	3. Joints:  Socket welded with PVC solvent cement, ASTM D2564.

	J. Class I:  (Not used)
	K. Class J
	1. Pipe:  ASTM B306, Type DWV. hard copper drainage tube.
	2. Fittings:  ANSI B16.23, wrought copper or bronze solder-joint drainage fittings.
	3. Joints:  Soldered.

	L. Class K
	1. Pipe:  ASTM B88, Type L, hard copper tubing.
	2. Fittings:  ANSI B16.18 cast bronze solder fittings, or ANSI B16.22 wrought copper solder fittings and couplings.
	3. Joints:  Silver-brazed.

	M. Class L
	1. Pipe:  ASTM B88, Type L, hard copper tubing.
	2. Fittings:  ANSI B16.18 cast bronze solder fittings, or ANSI B16.22 wrought copper solder fitting and couplings.
	3. Joints:  Silver brazed.

	N. Class M
	1. Pipe:  ASTM B280, seamless copper tube, hard drawn.
	2. Fittings:  ANSI B16.18 cast bronze solder fittings, or ANSI B16.22 wrought copper solder fittings and couplings.
	3. Joints:  Silver brazed.

	O. Class N:  (Not used)
	P. Class O:  (Not used)
	Q. Class P
	1. Pipe 2 Inches and Smaller:  ASTM A120, Schedule 40, black steel, beveled ends for welding.
	2. Pipe 2-1/2 Inches and Larger:  ASTM A135, Grade A or A139, Grade B, as indicated, Schedule 40, black steel, beveled ends for welding.
	3. Fittings 2 Inches and Smaller:  ASTM A105, Grade II, and ANSI B16.11, 2000 pound forged steel socket weld fittings.
	4. Fittings 2-1/2 Inches and Larger:  ASTM A234, and ANSI B16.9 standard weight butt welding fittings.
	5. Joints 2 Inches and Smaller:  Socket weld.
	6. Joints 2-1/2 Inches and Larger:  But weld.
	7. Unions 2 Inches and Smaller:  ANSI B16.3, malleable iron threaded.
	8. Unions 2-1/2 inches and Larger:  Flanged.
	9. Flanges:  ANSI B16.5 and ASTM A181, Grade I, forged steel, raised or insert face, 150-pound class, slip-on or welding neck to suit field conditions.

	R. Class R
	1. Pipe 2 Inches and smaller:  ASTM A120 seamless, schedule 80, galvanized, threaded.
	2. Pipe 2-1/2 Inches and Larger:  ASTM A135 or A139, Grade A or B, black steel, beveled ends for welding.
	3. Fittings 2 Inches and Smaller:  ANSI B16.3, galvanized, malleable iron, threaded.
	4. Fittings 2-1/2 inches and Larger:  ANSI B16.9 and ASTM A234, extra heavy butt welding fittings.
	5. Joints 2 Inches and Smaller:  Galvanized, threaded and coupled.
	6. Joints 2-1/2 inches and Larger:  But weld.
	7. Unions 2 inches and smaller; ANSI B16.3, malleable iron, galvanized, threaded.
	8. Unions 2-1/2 inches and larger:  Flanged.
	9. Flanges:  ANSI B16.5 and ASTM A181, Grade I, forged steel, raised or insert face, 150-pound class, slip-on or welding neck to suit field conditions.

	S. Class S
	1. Pipe:  ASTM A120, or ANSI B36.10, Schedule 80, black steel, screwed, flanged or welded ends.
	2. Fittings
	a. FS WW-P-501, Type and Class of fittings to match adjacent piping.
	b. FW WW-P-521, to match adjacent piping, per NFPA standards.

	3. Joints
	a. 4 inches and larger:  Butt weld in tunnels and where indicated.
	b. Under 4 inches:  Threaded type except butt flanged where indicated, as required by NFPA standards.

	4. Unions
	a. 2 inches and smaller:  ANSI B16.3, malleable iron, threaded.
	b. 2-1/2 inches and larger:  Flanged.

	5. Flanges:  ANSI B16.5 and ASTM A181, Grade I, forged steel, raised or plain faced 300-pound class.

	T. Class T
	1. Pipe:  A 120, Schedule 40, black.
	2. Fittings:  ANSI B16.3, 150 pound, black.

	U. Class U: Same as Class T except galvanized.
	2.2  BRANCH TEES
	A. Welded Pipe (all):  Welding or brazing outlets with branch size at least 2 sizes smaller than the main.
	B. Copper Tubing:  Brazing outlets, with branch size at least 2 sizes smaller than the main.
	C. Match Schedule 40 or with appropriate outlets as required to match piping.
	D. Forged, as indicated.
	2.3  PIPE JOINT MATERIAL
	A. Silver Brazing Alloy:  AWS requirements, Class BC UP-5 for 1100 to 1500 degrees F melting temperature.
	B. Solder:  ASTM B32, Grade 95 TA, up to 250 degrees F.
	C. Arc-Welding Electrodes:  ASTM A 233, or as indicated.
	D. Welding-Rods for Oxyacetylene Welding; AWS A5.2, ASTM A 251.
	2.4  PIPE HANGERS AND SUPPORTS
	A. FS WW-H-171, standard commercial product with the type as required for each particular application.
	B. Anchors:  FS FF-S-325, fastened as indicated.
	2.5  VALVES
	A. Gate Valves
	1. 2 Inches and Smaller:  150 pound bronze, non-rising stem, wedge disc, threaded connection; FS WW-V-54, Type I, Class B.
	2. 2-1/2 Inches and Larger:  125 pound, iron body, non-rising stem, wedge disc, flanged connection; FS WW-V-58, Type I, Class I.

	B. Globe and Angle Valves
	1. General:  FS WW-V-51, Type I or II, Class A or B.
	2. 2 Inches and Smaller:  150 pound, bronze, replaceable seat and disc, threaded connection.
	3. 2-1/2 Inches and Larger: 125 pound, iron body, bronze trimmed, replaceable seat and disc, bolted yoke bonnet, two-piece packing gland, flanged connection.

	C. Ball Valves
	1. Lever-operated, 175 pound, non-lubricated eccentric plug type, with nickel-iron body, suitable for service with water at 250 degrees F.  Provide with full round port and balanced plug coated with appropriate material for low torque and bubble-tight...

	D. Air Vent Valves, Automatic:  Float-type, with ball check discharge port threaded for 1/8 inch IPS drain connection, copper, clad steel float with stainless steel float pin, threaded and gasketed removable float housing, and cast brass base threade...
	2.6  UNIONS
	A. Black Steel Pipe, 2 Inches and Smaller:  FS WW-U-531, uncoated malleable iron or steel with brass or bronze seats, 150 pound, threaded.
	B. Galvanized Steel Pipe, 2 Inches and Smaller:  Galvanized with brass or bronze seats, 150 pound, malleable iron, threaded.
	C. Copper or Brass Pipe, 1/2 Inch to 2 Inches:  Cast brass, 150 pound, ground joint, brass-to-brass seat, with threaded ends.
	D. Black and Nickel-Copper Alloy Steel Pipe, 2-1/2 Inches and Larger:  Forged steel, 150 pound, raised face, slip-on or welding neck to suit field fit up.
	2.7  FLANGES
	A. Ductile Iron Pipes:  ANSI A21.11, 250 pound, flat face, cast iron flanges for mechanical joints.  ASTM A 307, Grade B, bolts and nuts.  Bolts: Regular square head unfinished.  Nuts:  Heavy semi-finished hexagon nuts conforming to ASTM A 194, Grade...
	B. Welded Steel Pipe:  ASTM A181, Grade I, 150 pound black forged steel welding flange, with 1/16 inch raised face.  Use flat face when connected to flat-faced companion flange; slip-on to suite field conditions.
	C. Copper, Bronze, or Brass Pipe:  ANSI B16.24, 150 pound, cast bronze, flat-faced with solder ends, 1/2 to 12 inches.
	2.8  GASKETS
	A. Cold Water Service:  MIL-G-13210, rubber, 1/16 inch thick.
	B. Hot Water Service:  Compressed aramid, 1/16 inch thick.
	C. Soil, Waste, Vent and Drain:  Neoprene rubber as required for type of pipes used, ASTM C 508, cellular elastomeric preformed gasket, and sealing material, ASTM C 364.
	2.9  INSULATING CONNECTIONS
	A. Provide insulating flanges or unions suitable for 125 pound working pressure and for services as required, constructed so that connected pipes are completely insulating from each other without metal to metal contact.  Provide with metal connection...
	B. Insulating couplings will not be acceptable.
	2.10 ESCUTCHEONS
	A. Finished Areas:  Chromium plated, pressed or stamped brass, one piece, or split pattern, held in place by internal-spring or set screw.
	B. Unfinished Areas:  Galvanized metal disc or plates.
	2.11 PIPE SLEEVES
	A. Pipe Sleeves Through Interior Walls and Floors:
	1. Clay:  ASTM C4, Class as indicated.
	2. Concrete:  ASTM C14, non-reinforced, type as indicated.
	3. Steel:  ASTM A120 (1/8 thru 16 inches), A 53 (18 through 24 inches), or ANSI B36.10.
	B. Pipe Sleeves Through Exterior Walls With Waterproofing or Damp Proofing: Cast iron, ASTM A74, pressure sealing with membrane clamp; cast body with external fins, internal pressure rings and grommet, pressure clamp with stainless steel bolts; overs...

	2.12 PROTECTIVE COATING FOR PIPE
	A. Tape:  Polyvinyl chloride or polyethylene pressure sensitive tape, nominal 20 mils thick, conforming to the following requirements:
	1. Maximum Moisture Transmission Rate; 1.8 grams/100 square inch/24 hours.
	1. Maximum Moisture Absorption; 0.57 percent.
	2. Maximum Continuous Service Temperature; 175 degrees F.
	3. Minimum Dielectric Strength; 20,000 volts.
	4. Minimum Insulation Resistance; 500,000 megohms.
	B. Two separate layers of 10 mil tape may be used for piping, except do not use single tape with half lap.  Use same tape in 10-mil thickness for field joints and fittings.
	C. Mark pipe wrapping to indicate manufacturer, number, and thickness.
	D. Primers:  Type specifically compounded for tape being used.
	2.13 ELECTRIC MOTORS

	A. General:  Provide motors so that load on driven equipment will not exceed motor rated capacity under most severe conditions to be encountered; single phase motors up to 1/2 HP, all others three phase.
	B. Standards:  Latest editions of applicable standards of NEMA, IEEE and ANSI.
	C. Voltage: As indicated.
	D. Enclosures:
	1. Indoor Use:  Drip-proof with drain plugs or other openings for condensate drainage.
	2. Outdoor Use:  Totally enclosed, non-ventilated, or fan-cooled type.

	E. Motor Types:
	1. Polyphase:  NEMA Design B, squirrel cage, normal starting torque, low slip, with antifriction ball-bearings.
	2. Single Phase:  Capacitor-start, induction-run, with ball bearings or sleeve bearings.

	F. Service Factor:
	1. Drip-Proof Motors; 1.15.
	2. Totally Enclosed; 1.0.

	G. Insulation:
	1. Class B, except as indicted.
	2. Open Drip-Proof Motors:  Insulation system completely sealed and coated with abrasion resistant material such as polyurethane. Provide corrosion treatment on rotors, stators, end shields and air deflectors.

	PART 3 – EXECUTION
	3.1 GENERAL
	A. Protection of the Work
	1. Cover openings in ductwork, conduits and piping and temporarily seal to protect from contamination.
	2. Protect materials and equipment from damage due to environmental conditions.  Use protective cover, and protect from surface water by using raised platforms.
	3. Protect unfinished work at the end of each day from damage, contamination, and moisture, by the use of plugs, caps, or covers.
	4. Do not lay pipe on a foundation into which frost has penetrated, nor at any time when the Engineer determines there is danger of ice formation or frost penetration at the bottom of the excavation.
	5. Protect piping and valves from damage pending performance of system tests.
	6. Protect installed thermometers and gauges from accidental damage by construction activity.
	7. Following installation, and prior to final embedment, use temporary protective covers and fixtures to prevent damage from all traffic and overburden loads which would damage or displace embedments.
	8. Clean fixtures, piping, valves, finished brass, and equipment installed under this work.  Drain and flush piping to remove grease and foreign matter.  Flush air and gas piping with compressed dry nitrogen.
	B. Location of Fixtures and Equipment
	1. The mechanical sheets of the Contract Drawings are diagrammatical and not intended for use in determining the exact locations of the components of mechanical and electrical systems.
	2. Refer to applicable sheets of the Contract Drawings to determine the exact location of fixtures and equipment to be installed under the Contract as well as the location of items indicated on the Contract Drawings to be installed by others.
	3.2 INSTALLATION OF PIPING

	A. General
	1. Install piping parallel to walls where possible and desirable.  Clear all obstructions, preserve headroom and keep openings and passageways clear.
	2. Should structural difficulties or other work prevent running of pipes or setting of equipment at locations indicated, necessary minor deviations therefrom will be allowed, as approved by the Engineer.
	3. Run piping in chases or recesses in walls where provided, through openings in floors, and in furred ceilings; otherwise, as exposed pipes.  Do not embed piping in or below structure, except as indicated.
	4. Expanding or swaging of tubing to fit IPS fitting sockets will not be permitted.
	5. Use reducing fittings where change in pipe size occurs.
	6. Use couplings only where required pipe runs between fittings are longer than standard length of pipe being used.
	7. Make exposed polished or enameled connections to fixtures or equipment with special care to avoid damage to finished surfaces.
	8. Make changes in direction only with fittings.
	9. Provide expansion loops (bends) where indicated to allow for proper pipe expansion.  Construct bends with long radius welding fittings unless otherwise indicated.
	10. Use proper length bolts for each size flange on flanged connections. Bolts with excessive length of exposed threads will not be permitted.  A minimum of three full threads is required to be exposed beyond the nut after tightening the assembly.
	11. Prevent entry of foreign matter during handling, assembling and installation.  Use compressed air, wire brush, solvent and other acceptable means to remove residual scale, dirt and other foreign matter from interior of piping before final connecti...
	12. Anchor piping subject to expansion or contraction in a manner permitting strains to be evenly distributed and alleviated by swing joints or expansion loops.
	13. Flush out and blow out piping systems as specified under "Protection, Care and Cleaning".
	14. Ream pipe ends to remove burrs.
	15. Install all piping with sufficient pitch to insure adequate drainage and venting.
	16. Provide unions or flanges in piping connections to equipment.
	17. Electrically isolate connections between ferrous piping and piping with dielectric couplings or fittings.
	18. Install class of piping as indicated.
	19. Do not run water piping over electric switchboards, transformers, or electric motor starters.
	20. Protect against external corrosion pipes which pass through, under, or otherwise in contact with soil, cinders, concrete, or other corrosive material.  Protect by protective wrappings, as specified, or by other means approved by the Engineer.

	B. Steam and Condensate Return Piping:  For low-pressure heating system (15 psig and below) size pipe in accordance with ASHRAE Guide and Data Book.
	3.3 INSTALLATION OF PIPE JOINTS AND CONNECTIONS
	A. General
	1. Cut pipe with appropriate tool; debur.  Make joints tight. Test and remake leaky joints with new materials.  Do not use thread cement or caulking to remake joints.  Do not use a sharp-toothed wrench in making up brass pipe, or chrome plated items.
	2. Thread forms and length shall be in accordance with ANSI standards.  Use a lubricant or sealant on male threads suitable for the proposed pipe service.
	3. Clean joint before soldering, use an appropriate flux and alloy for operating temperature level as indicated.
	4. Install solvent-cement joints for PVC pipe in accordance with manufacturer's recommendations.
	5. Apply the standard rules for the welding of pipe joints as contained in the ANSI Standard Code for pressure piping: including welding procedures, qualification of welders, and testing.  Follow applicable local safety codes.
	6. Provide a gasket coated with the recommended lubricant between the contact faces of the flanges.

	B. Copper Tubing Systems
	1. Use silver brazed joints for refrigerant piping.  Flow nitrogen through tubing to prevent oxidation during brazing.
	2. For all other service, make joints with 95-5 tin antimony or (up to 250 degrees F.) 50-50 tin-lead solder.
	3. Clean outside of tube and inside of fitting at point of contact before joining.  Take care to prevent overheating of tube and fitting before joining.  Before silver brazing, disassemble solder type valves used in refrigerant piping, and keep valve ...

	C. Ductile Iron Mechanical Joint Water Pipe: ANSI A21.11
	1. Outside Coating:  Bituminous coating approximately 1 mil thick, with finished coating continuous, smooth, neither brittle when cold nor sticky when exposed to the sun and strongly adherent to the pipe.
	2. Cement-Mortar Linings:  ANSI A21.4.
	3. Inside Coating:  Unless otherwise specified, provide inside coating for pipe that is not cement-lined of bituminous material, at least 1 mil thick, which conforms to appropriate requirements for seal coat.

	D. Steel Pipe and Welding Fittings.  Make joints in welded piping by oxyacetylene or electric arc process with welding continuous around pipe. Welders shall be qualified per ANSI B31.1.
	1.4 INSTALLATION OF PIPE SLEEVES

	A. General
	1. Provide a pipe sleeve where each pipe passes through a wall or floor and at other locations indicated.  Sleeves through floor should project 1/2 inch above the finished floor.
	2. Provide minimum of 1/2 inch radial clearance beyond pipe and pipe plus insulation, where required.  Extend sleeve the full thickness of wall or floor.  For high temperature, follow clearance requirements of NFPA.
	3. Secure sleeves to concrete forms to prevent displacement during placing of concrete.
	4. Where pipes pass through fire-rated walls, or floors, place a fire seal of aramid rope or similar non-combustible material between pipe and pipe sleeve for the full length of the sleeve to maintain fire rating.

	B. Location and Types
	1. At interior walls and floors provide permanent sleeves of clay pipe, concrete pipe, or steel pipe.  Where sleeves cannot be installed such as connections to floor drains, pipes shall not be in contact with reinforcing steel.  Caulk space between pi...
	2. At exterior walls with waterproofing or dampproofing as specified herein, provide permanent sleeves of cast iron.
	3. Clamp membrane into place and caulk with oakum and mastic in the caulking recess.  At walls more than 15 feet below grade, provide a compression seal as indicated.
	3.5 INSTALLATION OF PIPE HANGERS AND SUPPORTS

	A. General
	1. Provide above ground piping systems inside and outside building with anchorages, sway braces, guides and supports as required by applicable portions of ANSI B31 except as otherwise indicated.
	2. Provide pipe supports as indicated.  The necessary hangers and supports, including beam and purlin clamps, rods, pipe rolls, angles, channels and plates, as well as any changes from indicated design, shall have the Engineer's prior approval.
	3. Use of building structural steel for supporting hangers will be permitted only where indicated or approved by the Engineer.  Do not weld transversely across the tension flange of any member under stress; use bracing, grits, and other secondary memb...
	4. Support vertical piping with approved steel brackets to prevent swaying, sagging, vibration and resonance; however, allow for thermal expansion between supports or anchors.  Do not use flat steel strap hangers.
	5. Do not support piping by wire, rope, strap, chain, wood or similar devices.
	6. Provide pipe hangers of same size, or nearest commercial size available, as pipe or tubing on which they are to be used. Allow for thickness of insulation in sizing hangers.
	7. Mount hose faucets, compressed air outlets, and similar items with short cantilevers at ends of pipe branches.
	8. Supporting structures, including supporting frames, anchors and guides common to mechanical work and electrical work may be used unless specifically otherwise indicated.
	9. When piping to equipment mounted on vibration isolators provide spring cushion or other approved type isolation hanger on the pipe support nearest, and on each side of, the equipment.
	10. Except as otherwise noted, use adjustable iron hangers for 1-1/4 inch and smaller pipe, and clevis type for 1-1/2 inch and larger pipe.  Where copper tubing is directly supported, use copper plated hangers.
	11. Anchors for pipe hangers and supports:
	a. Cast-in-place weld plates as indicated.
	b. Anchor bolts placed in drilled holes with high strength cement grout.  Dimensions and material as indicated.
	c. Expansion bolts, FS FF-S-325, set in drilled holes. Follow manufacturer's instructions for insertion and bolt anchoring. Dimensions as indicated; however, bolt embedment at least four times bolt diameter.


	B. Supports for Insulated Piping
	1. For insulated hot and cold lines, unless otherwise indicated, use pipe saddles welded to pipe lines as required for supporting piping from exterior of insulation.  At time of installation, fill with insulating cement.
	2. In lieu of saddles, pipe two inches and smaller may be supported form insulation with galvanized steel half round protective shields.
	3. For vertical piping four inches and larger, provide angle or plate type insulation supports welded to pipe at approximately 12-foot intervals.  Fabricate these supports of same material as pipe to which they are attached, and of widths less than th...
	4. Install hangers around outside of low temperature insulation. Insert section of nine inch long by 180 degree cellular glass, minimum eight pounds per cubit foot density, with vapor barrier jacket plus 18-gage by 10 inch by 180 degree galvanized ste...
	3.6 VALVES AND VALVE BOXES

	A. General.  Provide valves at all points shown and specified, arranged to give complete and regulating control of piping systems.  Provide valves full size of line in which installed, unless otherwise indicated.  Install valves with neat appearance ...
	B. Air Vent Valves
	1. Manual Air Vent Assemblies.  Provide in hot water heating and chilled water cooling systems where indicated and at high points and other points necessary to free piping system of air.  Connect 1/4 inch copper tubing to top of high point, or other l...
	2. Automatic Type Air Vent Valves.  Provide where indicted, installed on short 3/8 inch minimum riser with glove valve in riser.  Provide full size copper tubing drain line from automatic valve to nearest floor drain, or as approved by the Engineer.

	3.7 UNIONS, FLANGES AND GASKETS
	A. Unions.  Provide unions where indicated and at each threaded or soldered connection to equipment, tanks and valves, with the following exceptions:
	1. Provide three unions at each three-way automatic valve.
	2. Only one union is required at each manually operated threaded valve.
	3. In refrigerant piping systems only where indicated.
	4. None required at compression stops.

	B. Locate unions so piping can be easily disconnected for removal of equipment, tank or valve.
	C. Flanges.  Provide flanges at each flanged connection to equipment, tanks and valves.  Provide matching flange faces at each connection. Tighten fastener system to indicated torque.
	3.8 INSULATING CONNECTIONS
	A. Provide electrical insulating flanges where indicated and at the following locations:
	1. In each metallic water service connection into a building within five feet of building wall.  If possible, install adjacent to valve or cock and above ground.
	2. At points of connection between copper water lines and steel domestic water heater tanks.
	3. At points of connection between ferrous and nonferrous metallic pipe.

	3.9 PROTECTIVE COATING FOR PIPE
	A. General.  Spirally wrap steel pipe buried in ground and below concrete slabs with corrosion-protective tape applied with suitable primer after pipe has been thoroughly cleaned and dried and sharp points removed.
	B. Tape.  Use tape in widths as recommended by manufacturer for pipe size being wrapped.  Apply tape tightly with 1/2 inch minimum uniform lap, free from wrinkles and voids.  Use approved wrapping machine for sections of pipe exceeding 50 feet of con...
	C. Priming.  Apply primer in accordance with tape manufacturer's recommendations.
	D. Field Joints, Fittings and Valves.  Cover field joints and fittings with two full thicknesses of 10-mil thick tape to provide covering 20 mils thick over all surfaces.  Use maximum one inch wide tape and extend wrapping minimum six inches over adj...
	E. Valves.  Cover pipe flanges and extend over outer edge of valve flanges or threaded portions of valve body.  Give two heavy coats of cool tar enamel conforming to AWWA C203 to unwrapped surfaces of valves.  Allow adequate drying time before backfi...
	G. Testing
	1. Test wrapped pipe, fittings, and field joints on jobsite, after assembly, with approved high voltage holiday detector, with positive signaling device to indicate flaws, holes, or breaks in wrapping.  Conduct testing in presence of the Engineer.
	2. Prior to starting test, complete all piping and place in bottom center of trench on temporary blocks to hold pipe high enough to allow testing electrode to be run along underside of pipe.
	3. Set peak voltage of holiday detector at 10,000 volts.  Do not exceed peak of 20,000 volts as determined by crest voltmeter.
	4. Repair holidays and damaged or defective wraps with two complete wraps of tape.  Do not cover wrapped pipe until testing and repairs have been completed and approved.
	5. After design and repairs have been completed, carefully remove temporary blocks.

	G. Handling and Storage.  Handle and store wrapped pipe in banner to protect wrap from damage.  Use padded wide skids or supports for temporary storing of wrapped pipe to prevent cutting of wrap.  Where necessary, use wide rubber or canvas slings or ...
	3.10 PIPE AND VALVE IDENTIFICATION

	A. General
	1. Identify exposed piping systems by means of colored stenciled or prefabricated legends with flow arrows.  Apply after painting in accordance with Section 09900 - PAINTING, and cleaning of piping and insulation is completed.  In general, provide bra...
	2. Apply legend and flow arrow at valve locations, at points where piping enters or leaves wall, partition, bulkhead, cluster or piping, or similar obstruction, and at approximately 20-foot intervals on pipe runs.
	3. Changes in locations and spacing may be made with approval of the Engineer to meet specific conditions.
	4. Wherever two or more pipes run parallel, apply printed legend and other markings in same relative location to be in either vertical or horizontal linearity, as appropriate.
	5. Locate to be conspicuous and legible from any reasonable point.

	B. Labels:  Permanent type; painted color bands with stenciled letters, or prefabricated pressure-adhesive cloth tape color labels with color lettering, manufactured for piping identification.
	1. Painted Color Bands with Stenciled Letters:
	a. Size of stenciled letter and flow arrows (inches):
	b. Marking Schedule:  Provide legends and band colors in accordance with ANSI A13.1.
	c. Color of Lettering:  Fire water, fire-automatic sprinklers, white; all others, black.
	d. Color of Flow Arrows:  Same as bands, or black or yellow with contrasting background for easy visibility.

	2. Prefabricated Pressure-Adhesive Tape:
	a. Background, Legend and Flow Arrows:  Letter size per schedule above (or nearest commercially available size) colors per ANSI A13.1.
	b. Installation:  Cloth labels shall adhere tightly and neatly to pipe.  Remove completely and reapply any labels that do not adhere, using suitable adhesive.
	3.11 EQUIPMENT INSTALLATION


	A. Place equipment in locations and spaces indicated.  Move equipment into spaces through openings as required.  Disassemble and reassemble equipment or other work necessary to accomplish this work.
	B. Provide all platforms and hangers required for installation of mechanical equipment.  Foundation drawings, bolt settings information, and foundation bolts shall be furnished prior to concrete foundation construction for all equipment.
	C. Mount equipment on vibration isolation units, concrete inertia blocks, or concrete pads as required, in accordance with the approved Shop Drawings and Contract Drawings.
	D. Align and adjust equipment and vibration isolators in accordance with the manufacturer's recommendations.
	E. Install equipment furnished by the Authority in accordance with the above requirements.
	F. Install mechanical equipment where indicated with V-belts and cast iron machined and balanced V-groove sheaves.
	G. Key sheaves to shafts and lock with set screws.
	H. On electric motors NEMA size 48 and smaller, fasten sheaves with hardened knurled cup point set screws against flat surface on shaft.
	3.12 FIELD TESTS AND SYSTEM BALANCING
	A. General
	1. Perform testing and balancing as necessary to assure that all mechanical systems are operating in accordance with the Contract Documents. The process includes the following:
	a. Balancing of air and water distribution.
	b. Adjustment of all systems to provide design quantities.
	c. Verification of the performance of all equipment and automatic controls.
	d. Measurement of power consumption, sound and vibration.
	e. Recording and reporting the results.


	B. Leakage Tests
	1. Leak test piping after installation, but before backfilling of in-the-ground lines, or before pouring of slabs, or prior to the application of thermal insulation or concealment in shafts, hung ceilings or other places where leakage cannot be readil...
	2. Furnish necessary materials, test pumps, gases, and labor required for testing.
	3. Notify the Engineer at least three days in advance of tests.
	4. After tests, repair any leaks to the satisfaction of the Engineer, and retest to determine if leaks have been remedied.
	5. Perform testing of pipe and exhaust stacks when ambient air is approximately constant.  When piping is pressure tested, bring each system up to pressure and seal.  Before testing, remove nonpressure parts of traps, instruments and specialties.  Con...
	6. When testing by air or gas pressure, check joints for leaks by means of soap bubble test.
	7. Replace nonpressure parts after initial test and retest piping at operating pressure with steam, water, or instrument air, as appropriate, until joints are proven tight.
	8. Tests
	a. Test systems in accordance with the following schedule:
	b. Test sanitary sewer, drain and vent within building and storm drain systems in accordance with Massachusetts State Plumbing Code.
	b. Test standpipe and hose systems in accordance with NFPA 14.
	PART 4 - MEASUREMENT AND PAYMENT
	4.1 GENERAL



	A. No separate measurement or payment will be made for work required under this Section. All costs in connection therewith shall be considered incidental to the item or items of work to which they pertain.

	15250 - MECHANICAL INSULATION
	PART 1 -  GENERAL
	1.1 DESCRIPTION OF WORK
	A. Work Included:  This Section specifies furnishing and installing insulation for heating, ventilating, air conditioning, and plumbing systems
	B. The applicable requirements of Section 15050 - BASIC MATERIALS AND METHODS FOR MECHANICAL WORK shall govern work of this Section.

	1.2 DEFINITIONS
	A. Piping:  Piping includes pipe, valves, strainers, and fittings.
	B. High Temperature Piping:  Hot water space heating supply and return; domestic hot water supply and return; vapor vent piping in mechanical rooms; and all piping indicated as any kind of hot or tempered water.
	C. Low Temperature Piping:  Refrigerant suction piping; chilled water supply and return, including integral suction and oil cooler chilled water piping on chillers; and any other piping so indicated.
	D. High Temperature Equipment:  Heating coils, boilers, hot water storage tanks; and air eliminators; boiler breechings, and similar equipment operating at elevated temperatures.
	E. Low Temperature Equipment:  Water chillers, cooling coils; air eliminators; and similar equipment operating at reduced surface temperatures.
	F. Air Conditioned and Heated Spaces: Are those spaces directly supplied with conditioned or heated air or provided with cooling or heating device.

	1.3 SUBMITTALS
	A. Working Drawings
	1. Show layout and complete details for insulation installation including hangers, supports and anchors to be used.
	2. Show plan for performing the work including sequence of operations. Verify by field measurements and show on working drawings exact locations of existing utilities.  Locations as indicated are approximate and are not intended for use in the prepara...

	B. Shop Drawings.  Show methods of fabrication, erection, and installation for each different type item that is to be attached to structures of buildings.
	C. Manufacturer's Literature.  Provide manufacturer's literature completely describing products, including installation instructions.

	1.4 PRODUCT DELIVERY, HANDLING, AND STORAGE
	A. Deliver insulation materials with containers clearly marked with manufacturer's stamp or label attached showing manufacturer's name and brand name and type of insulation material by Engineer's designation, Type A, Type B, for example.  Additionally...

	1.5 JOB CONDITIONS
	A. Protection
	1. Protect unfinished work at end of each workday from damage, contamination and moisture, by use of protective covers. Replace insulation which is damaged, wet, or otherwise contaminated.
	2. Cover openings in piping or ducting to prevent entry of insulation materials during installation of materials.
	3. Protect surrounding work from damage or contamination by insulation and associated installation materials.
	4. Perform work carefully to avoid damage to previously installed finish materials.
	5. Follow manufacturer's directions for safe use of materials complying with requirements of Part 2 Articles.

	B. Scheduling.  Inspect, test and accept systems and equipment on which insulation materials are to be installed before starting work on this Section


	PART 2 -  PRODUCTS
	2.1 GENERAL REQUIREMENTS
	A. Fire Hazard Ratings
	1. When tested in accordance with ASTM E 84, NFPA No. 255, or UL723 insulations; including jackets; adhesives, coatings, and sealing compounds; and accessories provided shall have fire hazard rating not to exceed 25 for flame spread and 50 for fuel co...
	a. Flexible unicellular insulation.
	b. Nylon anchors for securing insulation to ducts or equipment.
	c. Factory pre-molded one-piece polyvinyl chloride fittings and valve covers.
	d. Treated wood blocks.


	B. Flameproofing Treatments:  Materials subject to deterioration due to the effect of moisture or high humidity will not be acceptable.
	C. Vapor Barriers:  Perm rating not more than 0.05 when tested in accordance with ASTM E 96.

	2.2 PIPING INSULATION
	A. Types
	1. Type A, Mineral Fibre, Pipe Insulation:  FS HH-I-558 as follows with vapor barrier, all-purpose jacket where required by Part 3 and presized glass cloth jacket:
	a. Style 1, Typical Use (Pipe Covering, Molded, for Use thru 450 degrees F):  Form D, Type 3, Class 12.
	b. Style 2, When Used with Premolded One-Piece Polyvinyl Chloride Fitting Covers (Blankets or felts, Flexible):  Form B, Type I, for use as follows:
	1) For Use Thru 350 Degrees:  Class 6.
	2) For Use Thru 450 Degrees:  Class 7.


	2. Type B, Cellular Glass, Pipe Insulation:  FS HH-I-551, Type II, provided with Class 4 jacket, all-purpose jacket where required by Part 3 and presized glass cloth jacket.
	3. Type C, Cellular Glass, Pipe Insulation:  FS HH-I-551, Type II, provided with vapor barrier, all-purpose jacket where required by Part 3 and presized glass cloth jacket.
	4. Type D, Calcium Silicate, Pipe Covering for Temperatures Up to 1200 Degrees F:  FS HH-I-523, Type 2, provided with Class of jacket as indicated in the Construction Specifications, all-purpose jacket where required by Part 3 and presized glass cloth...
	5. Type E, Plastic Unicellular Foam, Tube Type:  MIL-P-15280, form T.

	B. Schedule of Thicknesses:

	2.3 INSULATION JACKETS
	A. Vapor Barrier Jackets for Piping, Equipment, and Ducts insulation:  FS HH-B- 100 of the following types:
	1. Piping and Equipment:  Type I.
	2. Ducts:  Type II.

	B. All-Purpose Jackets
	1. Type:  Manufacturer's standard type complying with the following requirements:
	a. Physical Characteristics


	C. Metal Jackets, factory fabricated; aluminum alloy, minimum 0.016 inch thick; having Z-type longitudinal joint seam and minimum two inch wide aluminum circumferential butt joint strips, machine bonded.
	D. Metal Covers.  Aluminum, same alloy and thickness as metal jackets unless otherwise indicated.

	2.4 ADHESIVES, CEMENTS, COATING, AND SEALING MATERIALS
	A. General.  Provide materials compatible with materials to which they are applied, and of type that will not corrode, soften or otherwise attach such materials in either wet or dry condition.
	B. Type A, Lap Adhesive Used for Vapor Barrier Jackets:  MIL-A-3316, Class 2.
	C. Type B, Lagging Adhesive:  MIL-A-3316, Class 1.
	D. Type C, Insulation Cement:  FS-SS-C-160, any type except Type II or any other type that contains any asbestos.
	E. Type D, Bonding Adhesive for Securing Insulation to Metal Surfaces: MIL-A-3316, Class 2.
	F. Type E, Bedding Compound and Joint Sealers:  MIL-B-19564.
	G. Type F, Tape:  Pressure-sensitive vinyl plastic type, as recommended by manufacturer.
	H. Coating Compounds
	1. Type 1, Used as Vapor Barrier:  MIL-C-19565, either Type I or Type II.
	2. Type 2, Used as Metal Protection:  MIL-C-18480.
	3. Type 3, Used as Weatherproofing Protective Finish:  MIL-C-19565, Type I.
	4. Type 4, Used as Vapor Barrier for Fittings on Piping Systems Above 35 Degrees F.:  Polyvinyl chloride material conforming to FS L-P-535, Composition A, Type II, any grade unless otherwise indicated.
	5. Type 5, Tape, Glass:  MIL-C-20079, Type II, Class 1.


	2.5 ACCESSORIES
	A. Insulation Inserts:  Provide calcium silicate, cellular glass, prestressed molded glass fiber minimum 13 pound density and same thickness as adjacent insulation.
	B. Protection Inserts:  FS WW-H-171, Type 41, 180 degree type.
	C. Fasteners
	1. Staples
	a. Material:  Aluminum or zinc-coated steel.
	b. Dimensions
	1) Width:  Minimum three-quarters of an inch.
	2) Thicknesses
	a) Aluminum:  Not less than 0.007 inch.
	b) Zinc-Coated Steel:  Not less than 0.005 inch.



	2. Anchor Pins and Speed Washers:  As recommended by manufacturer for type and thickness of insulation.

	D. Bands for Metal Jackets:  Minimum three-eighths of inch wide and 0.020 inch thick.

	2.6 FABRICATIONS
	A. For Fittings, Flanges and Valves.  Fabricate metal covers of material having same thickness as jacket material on adjacent piping.

	2.7 FINISHES
	A. Interior Insulation
	1. Where Exposed to View But Not Designated to Receive Presized Glass Cloth or All-Purpose Jacket Materials:  Apply presized glass cloth or Type 5 coating compound embedded in wet coat of Type B adhesive material.
	2. Painting:  Section 09900 - PAINTING.

	B. Insulation Exposed to Weather
	1. Insulation Types Except Type E and Items Designated to Receive Aluminum Jackets or Covers:  Apply two coats of Type 3 coating compound.
	2. Type E, Insulation:  Vinyl lacquer system as specified in Section 09900 - PAINTING.
	3. Other Painting:  Section 09900 - PAINTING.



	PART 3 -  EXECUTION
	3.1 INSPECTION
	A. Inspect surfaces to be insulated, and verify that surfaces are dry and free of rust, scale, dirt or other foreign material that would impair application of insulation materials.
	B. Do not proceed with work of this Section unit unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Stuff or cap-off any openings to prevent entrance of insulating materials into open ducts or building spaces.
	B. Determine any required precautions for use of materials used for installing insulation materials.  Post safety precautions as required.
	C. Clean and pretreat surfaces which are to receive adhesives, paints or other finishes, in accordance with manufacturer's instructions and recommendations.

	3.3 INSTALLATION REQUIREMENTS
	A. Insulation of Piping Systems
	1. Piping
	a. Provide piping with insulation type with or without vapor barriers as scheduled in Part 2 Articles and as indicated. Do not insulate the following:
	1) Chrome plated pipes.
	2) Pipes used solely for fire protection.
	3) Vibration isolating connectors.
	4) Access plates or doors in ducts or plenums of air heating systems.

	b. In addition to requirements of this Part 3 Article, provide piping with all-purpose jacket, except piping exposed to weather or designated to receive Type E piping insulation.
	c. Where piping is specified to receive both vapor barrier and all-purpose jacket, vapor barrier may be integral with jacket.
	d. At locations where insulation butts items listed in this Part 3 Article, neatly terminate and bevel adjacent insulation.
	e. At locations exposed to weather, provide coating compound Type 3 and metal jacketing.

	2. Fittings, Flanges, and Valves
	a. Provide insulated fittings, flanges and valves complying with Part 3 Articles herein, unless otherwise indicated.
	b. At Locations Exposed to Weather
	1) Provide fittings except if indicated otherwise herein, flanges, and valves with coating compound Type C and metal covers.  Secure covers in place with metal bands and seal with Type 3 coating compound.
	2) Provide elbows and curved piping with coating compound Type 3 and factory-fabricated metal covers.




	3.4 INSTALLATION OF INSULATION
	A. General
	1. Install insulation materials in accordance with manufacturer's instructions and recommendations, Construction Specifications, and as specified herein.
	2. Install insulation materials having smooth and even surfaces, with jackets drawn tight and smoothly cemented down longitudinally and at end laps.
	3. Neatly finish insulation at pipe and duct hangers.
	4. Ensure insulation is clean and dry when installed and during application of finish materials.
	5. Install insulation continuous through hangers, sleeves, wall and ceiling openings, except at fire dampers in duct systems.
	6. Individually insulate piping and ductwork.
	7. Where plumbing pipes are located in wall chases and space does not permit installation of sectional insulation, when accepted by the Engineer, indicated piping insulation may be omitted provided chases are packed full of either mineral fiber or roc...
	8. Provide complete moisture and vapor seal wherever insulation terminates against metal hangers, anchors and other projections through insulation on cold surfaces designated to receive vapor seal.

	B. Installation Pipe Insulation
	1. Sectional Pipe Insulation Except Type E
	a. Place sections of insulation around pipe and tightly butt into place.  Additionally, install pipe insulation such that section butt joints occur at intervals as indicated on continuous pipe runs.
	b. Apply Type 1 coating compound to jacket laps, then draw laps tight and smooth and secure with staples spaced not more than four inches on center and one inch from edge of lap, except do not use staples to secure jacket laps on pipes containing flui...
	c. Insulation Joints
	1) Circumferential
	a) Cover with butt strips, not less than three inches wide with material same as insulation jacket material.
	b) Secure butt strips with Type 1 coating compound and secure with staples installed on both edges of butt strip, except staples may be omitted when factory-applied self-sealing system is used unless fishmouths develop.
	c) Seal staples and seams with one coat of Type 1 coating compound.

	2) Butt Joints
	a) Seal ends of pipe insulation with Type 1 coating compound that butt fittings, flanges and valves, and insulation butt joints on continuous runs of pipe.


	d. Penetrations
	1) At penetrations fill voids in insulation with Type 1 coating compound and seal penetration with coat of same material.


	2. Sectional Pipe Insulation Type E
	a. Install insulation by either slipping over piping or split insulation and place it around piping.
	b. Joints
	1) Butt and Ends Joints.  Seal butt joints and ends of pipe insulation with either Type F sealing material or Type A adhesive material.
	2) Longitudinal Joints.  Seal joints with Type A adhesive material and secure with Type F sealing material minimum nine inches on center.


	3. At Hangers, Sleeves and Pipes Two Inches and Larger
	a. Install insulation continuous through pipe hangers and sleeves.
	b. At hangers where pipe is supported, provide insulated protection shields.
	c. At Pipes Two Inches and Larger:
	1) Insulation Inserts.  Provide inserts at hanger support points complying with following requirements:
	a) Having length not less than length of protection shields.
	b) Having sufficient compressive strength to adequately support pipe without compressing inserts to thickness less than adjacent insulation.

	2) Face inserts with vapor barrier material same as facing on adjacent insulation.

	d. At Pipes Passing There Sleeves
	1) General.  Install metal jacket over insulation where caulking is required.
	2) Interior Walls.  When penetrating walls, extend metal jacket minimum two inches of either side of wall and secure each end with band.
	3) Floors.  When penetrating floors, extend metal jacket from point below backup material to point minimum 10 inches above floor unless otherwise indicted, and provide one band at floor and one minimum one inch from end metal jacket.


	4. Elbows, Fittings, Valves Unions and Anchors
	a. General.  After segments of piping insulation are installed, cover flanges, elbows, fittings, valves, unions and anchors.
	b. Elbows.  Cover with not less than three segments of insulation.
	c. Other Fittings and Valves
	1) Either cut segments to required curvature, or use nesting size sectional insulation.
	2) Place and join segments of insulation with Type E adhesive.
	3) After segments are installed, apply one coat of Type 1 coating compound.

	d. Unions
	1) Where unions are indicated not to be insulated, terminate covering neatly at union ends with Type C cement material, trowelled on bevel.
	2) Apply one coat of Type 1 coating compound to beveled ends.

	e. Anchors
	1) Insulate anchors same as adjacent piping for distance not less than six inches from surface of pipe insulation, unless otherwise indicated.
	2) Apply one coat of Type 1 coating compound.


	5. Installation Metal Jacketing
	a. Apply metal jacketing over outer layer of insulation on piping flanges, valves and other fittings.
	b. Secure jackets to pipe insulation using only butt straps machine bonded.



	3.5 ADJUSTING AND CLEANING
	A. Fill joints, breaks, and punctures in insulation materials with Type 1 coating compound and cover with vapor seal material identical to adjacent materials in accordance with manufacturer's instructions and recommendations.
	B. Clean installed insulation surfaces.
	C. Remove scrap materials and adhesives.


	PART 4 -  MEASUREMENT AND PAYMENT
	4.1 GENERAL
	A. Unless paid for under another bid item, or paid for as incidental, no separate measurement or payment will be made for work under this section. All work under this section including all labor, material, equipment, and all incidentals complete in pl...



	15500 - FIRE PROTECTION
	PART 1 -  GENERAL
	1.1 DESCRIPTION OF WORK
	A. Work Included:  This Section specifies interior fire protection systems.  Applicable requirements of Section 15050 - BASIC MATERIALS AND METHODS FOR MECHANICAL WORK apply to the Work of this Section.  Provide the following systems:
	1. Dry-pipe sprinkler system.

	B. Related Work:  The following items are not included in this Section and will be performed under the designated Sections:
	1. Section 07840 - FIRESTOPPING.
	2. Section 09900 - PAINTING.


	1.2 SUBMITTALS
	A. Working Plans and Certificates.  Provide Engineer with number of copies as directed of approved items complying with requirements of the following paragraphs.
	B. Shop Drawings
	1. Not Required

	C. Certificates:  Provide certificates certifying compliance of materials and work with standards designated.

	1.3 DELIVERY, STORAGE AND HANDLING
	A. Protection
	1. Protect work, equipment and materials from dirt, water chemical or mechanical damage.
	2. Close pipe openings with caps or plugs during installation.


	1.4 QUALITY CONTROL
	A. Requirements of Regulatory Agencies
	1. Provide fire protection systems conforming with requirements of NFPA Nos. 10, 13 and 14 and requirements of governmental agencies having jurisdiction.
	2. Working Plans and Certificates:  Provide working plans, calculations and materials and test certificates, to governmental agencies having jurisdiction as required for approval.
	3. Fire-Rating Testing Agency Requirements:  Testing agency for fire rating certification shall have approval of authority having jurisdiction.



	PART 2 -  PRODUCTS
	2.1 GENERAL
	A. Provide materials and equipment that have fire rating certification, listing and label where applicable, complying with requirements of this Section.

	2.2 DRY STANDPIPE
	A. Pipe:   ASTM A53, galvanized steel, Schedule 40, with square-cut grooved ends.
	B. Fittings:   Galvanized malleable iron with square-cut grooved ends.
	C. Couplings
	1. Provide couplings designed for use with grooved pipe, galvanized malleable iron, complete with plated nuts and bolts.
	2. Nuts:   Tamperproof type.
	3. Gaskets:   As recommended by manufacturer.

	D. Pipe Sleeves
	1. Through Interior Walls and Floors:  Galvanized steel sleeves, ASTM A53.
	2. Through Exterior Structural Element:  As indicated.


	2.3 DRY-AND WET-PIPE SPRINKLER SYSTEMS
	A. General
	1. Sprinklers
	a. Provide sprinklers of listed types specifically selected for areas and hazards they are to protect, such as standard, corrosion resistant, wax-coated, upright, pendent, chrome-plated or other type as indicated.
	b. Provide number of spare sprinklers as indicated.

	2. Sprinkler Alarm Systems:  Provide alarm systems including alarm check valves, pre-action and deluge valves and accessories as required for complete systems including local and remote alarms as required by authority having jurisdiction.



	PART 3 -  EXECUTION
	3.1 GENERAL
	A. Welding will not be permitted except on specific written authorization of the Engineer.  When authorized, welding shall be in accordance with NFPA No. 13 and 14 and AWS D10.9 level AR-3.
	B. Provide fire-water piping subject to freezing with electric heat tracer lines and insulation as indicated.
	C. Provide for complete drainage of the systems.  Run piping with sufficient pitch and provide drain valves at low points in piping.
	D. Valves and Vents
	1. Valves
	a. Install sectionalizing valves where indicated.
	b. Provide valves with switches arranged for indicating closure or partial closure of valve where indicated.

	2. Vents:  Provide manual air vents as indicated and as required for complete functioning systems.

	E. Connections and Joints:  Provide threaded connections, grooved, and brazed and soldered joints complying with requirements of NFPA No. 13.

	3.2 DRY STANDPIPE
	A. General:  Install in accordance with applicable requirements of Part 1 "Submittals" Article for standpipe and hose systems.  Install pipe, supports, attachment of supports to structure and equipment.
	B. Support piping so that hangers shall sustain load and properly secure piping to prevent vibration when piping is in use.  Support intervals shall not exceed ten feet.  Provide at least one hanger for each pipe section.  Hangers and clamps shall als...
	C. Pitch piping where necessary so that entire system can be drained.  Provide 1-1/4 inch drain valves at low points in system not drainable by fire hose valve.
	D. Provide piping passing through walls and other locations as indicated, with sleeves with annular space between pipe and sleeve sealed in approved manner.
	E. Grooved Piping
	1. Prepare and groove piping in accordance with the coupling manufacturer's instructions.  Pipe shall be free from indentations, projections, or roll marks for proper gasket seating.
	2. Before installation verify that gasket supplied is as specified for service intended.
	3. Apply gasket lubricant supplied by coupling manufacturer so that gasket will not be pinched upon assembly.  Apply thin uniform coat over exterior surface of gasket or the pipe and coupling surface.
	4. Install gasket and coupling in accordance with the manufacturer's instructions.


	3.3 FIELD QUALITY CONTROL
	A. Preparation
	1. General:  Prior to acceptance testing, fire protection systems shall be flushed and then disinfected.
	2. Flushing:  Flush fire protection systems with clean water until it is free of scale, slag, dirt grease or other foreign material in accordance with applicable requirements of Part 1 "Submittals" Article.
	3. Disinfection:  Disinfect systems by filling them with solution containing not less than 50 parts per million of chlorine and let stand for minimum 24 hours.  Then flush systems with clean water until residual chlorine content is not greater than 0....

	B. Acceptance Testing Certification and Approvals
	1. Perform acceptance testing and certification of fire protection systems and obtain approvals in accordance with applicable requirements of Part 1 "Submittals" Article. Testing must include water flow and pressure per NFPA.



	PART 4 -  MEASUREMENT AND PAYMENT
	4.1 GENERAL
	A. Unless paid for under another bid item, or paid for as incidental, no separate measurement or payment will be made for work under this section. All work under this section including all labor, material, equipment, and all incidentals complete in pl...



	15600 - HEATING VENTILATION & AIR CONDITIONING
	PART 1 -  GENERAL
	1.1 DESCRIPTION OF WORK
	A. Work Included:  This Section specifies HVAC systems.  Applicable requirements of Section 15050 - BASIC MATERIALS AND METHODS FOR MECHANICAL WORK apply to the Work of this Section.
	B. Related Work:  The following items are not included in this Section and will be performed under the designated Sections:
	1. Section 07840 – FIRESTOPPING.
	2. Section 15050 - BASIC MATERIALS AND METHODS FOR MECHANICAL WORK.
	3. Section 16050 - BASIC MATERIALS AND METHODS FOR ELECTRICAL WORK.
	1.2 SUBMITTALS

	A. Working Plans and Certificates
	B. Shop Drawings
	C. Operation and Maintenance manuals
	1.3 DELIVERY, STORAGE, AND HANDLING

	A. Protection
	4. Protect work, equipment and materials from dirt, water, chemical, or mechanical damage.
	1.4 QUALITY ASSURANCE
	A. Requirements of Regulatory Agencies



	PART 2 -  PRODUCTS
	2.1 PIPING
	A. Pipe and Fittings:  As specified in Section 15050 - BASIC MATERIALS AND METHODS FOR MECHANICAL WORK and complying with the following requirements:

	2.2 FUEL OIL SYSTEMS
	A. General:
	1. Provide tanks having capacity as indicated, complete with standard tappings unless otherwise indicated; supply and return piping, including locking type fillbox and weather hood vent cap, pumps, control systems, hold-down anchors, gauge stick, cali...
	2. Provide tanks complying with NFPA 31 and State Board of Fire Prevention Regulations 527 CMR 9.00.
	3. Furnish materials and equipment complying with following:
	a. Bearing evidence of UL listing where UL standards exist and such product listing is available.
	b. Bearing evidence of approval by Commonwealth of Massachusetts, where applicable.


	B. Steel Tanks:  Provide tanks complying with STI-P3 complete with electrical isolation and cathodic protection.
	C. Fiberglass Tanks
	1. Provide fiberglass reinforced polyester type complete with lifting lugs capable of withstanding weight of tank with minimum safety factor of three and fiberglass-reinforced plastic anchor straps.
	2. Provide each tank with fiberglass-reinforced plastic fill tube minimum four inches in diameter unless otherwise indicated.

	D. Interior Tanks:  Provide tanks complying with previous paragraphs; and having minimum capacity of 275 gallons, except day tanks, unless otherwise indicated; with standard low opening, top gauge connection, fill and vent openings, pipe leg mounting ...
	2.3 UNIT HEATERS
	A. General
	1. Provide heaters having capacities, air delivery, pressure drop, maximum final temperature and motor speed as indicated, rated in accordance with ASHRAE (Test Code 2) and having minimum BTU capacity not in excess of 125% of that indicated.
	2. Provide heaters from same manufacturer in order to simplify maintenance equipment and procedures.

	B. Types
	1. Type A - Unit Heaters:  Provide suspended propeller type, arrange for horizontal or vertical discharge of air, 115 volt single phase as indicated, with air deflectors for diffusing and distributing air, manual switch and thermal overload device.
	2. Type B - Self-Contained Cabinet Type:  Provide centrifugal fan cabinet type with multi-speed fan control and built-in thermostatic control, complete with insulation, filters and removable grill panels.

	C. Room Thermostats for Hot Water or Steam Unit Heaters
	1. General:  Provide explosion-proof, auto-on sub-base, line-voltage, two-wire, heavy-duty type with range of 56 to 84˚F and indicating thermometer.
	2. Hot-Water Unit Heaters:  Provide heaters with two or three pole, 120 volt, relay to control circulator, as indicated.


	2.4 EQUIPMENT
	A. Electric Duct Heaters
	1. Type:  Coil, resistor, designed to slide into the ducts.
	2. Rated 1.5 KW and Lower:  Suitable for operation on 110V, 60 hertz, single-phase.
	3. Rated Above 1.5 KW:  Circuited in equal stages, each not to exceed 1.5 KW, and suitable for operating on 208V, 60 hertz, single-phase.
	4. Standard:  UL Label.
	5. Heating Elements:  Nickel chrome fan mounted with finned tube elements centered within the tubes and embedded in compacted insulating material with flanges and fins permanently furnace-brazed to the elements, each element and fin continuously coate...


	2.5 RADIATORS
	A. Radiators:  Extended surface-finned tube radiators consisting of suitable 4-1/4 inch square steel fins bonded to 1-1/4 inch steel tube, 33 fins per foot.  Provide radiators of capacities not less than those indicated, determined in accordance with ...
	B. Equip steam radiators with radiator valve on supply pipe to each radiator and thermostatic steam trap on return line, as indicated.

	2.6 BASEBOARD RADIATORS
	A. Extended surface-finned tube radiators of suitable 2-3/4 inch by 5 inch, 0.016 aluminum fins bonded to 1-1/4 inch nominal copper tube of 48 fins per foot.  Provide radiators of capacities not less than those indicated, determined in accordance with...

	2.7 CONVECTORS
	A. Extended surface-finned tubes type consisting of square aluminum fins bonded to a copper tubing core.  Provide convectors of dimensions and capacities not less than those indicated, determined in accordance with I-B-R Code, have a removable slotted...

	2.8 AUTOMATIC AIR VENTS
	A. Equip hot water heating systems with automatic air vents at all high points in mains, where indicated or required for the proper operation of the heating system, with pet cock on inlet tapping.

	2.9 HOT WATER THERMOMETERS
	A. Provide hot water thermometers of the separable type with 7-inch scales for the water lines in the boiler room supply and return from each circuit.  Provide thermometers of straight or angle type as necessary, with a range of 30˚F to 240˚F.  Adjust...

	2.10 COMPRESSION TANKS
	A. Provide compression tanks for the hot water or chilled water of sizes and capacities as indicated.  Each tank shall be an ASME compression tank with tank air charging and drain valve and essential air control boiler and tank fittings on each tank.

	2.11 STRAINERS
	A. 2-1/2 inch and smaller 600 pound socket weld, Y-pattern, fully ported ASTM A 216, Grade WCB:  40 mesh monel screen for steam, 20 for water.
	B. 3-inch and larger 250 pound flanged, Y-pattern, semi-steel, full ported, screen same as smaller strainers.

	2.12 GASKETS
	A. Use composition gaskets on all services except steam and high temperature water.  HTW and steam gaskets:  Spiral metal and mineral wool with steel retaining ring 300 psig rating.

	2.13 STEAM TRAPS
	A. Medium pressure traps (30 to 50 psi systems):  Inverted bucket type, as indicated.
	B. Low-pressure steam traps (5 psi-15 psi):  Float and thermostatic type, as indicated.
	C. Provide all traps having cast iron or bronze bodies with stainless steel trim.

	2.14 GAUGES, STEAM AND WATER
	A. Indicated pressure range, 4-1/2 inch size with cast aluminum cases, phosphor bronze, Bourdon tube, monel rotary movement and nylon gears, silver soldered joints, accuracy of 1/2 of 1% of scale range.

	2.15 DUPLEX STEAM CONDENSATE RETURN PUMPS
	A. Packaged duplex unit with turbine type pumps coupled to motor and mounted on integral steel base plate and channels, all steel or cast iron receiver, furnished with strainers and piping between pump and receiver.  Provide unit with a mechanical alt...

	2.16 AIR CONDITIONING UNITS - AIR COOLED (Wall Type)
	A. Packaged air cooled air conditioning unit of one piece construction, completely assembled, wired, and factor tested, including a full operating charge of Freon 12 or 22, evaporator section with centrifugal fan, permanent filter, cooling coil with r...

	2.17 AIR CONDITIONING UNITS - WATER COOLED
	A. Single package, vertical type including a self-contained water-cooled condenser, air-handler and filter section.  Provide disposable type fiberglass filters and replace with new sections upon completion of work.
	B. Compressor:  Hermetic type equipped with vibration isolators, filter-drier and located in a sound attenuating compartment in the unit cabinet.  Provide evaporator consisting of aluminum plate fins mechanically bonded to seamless copper tubes and fe...
	C. Fan:  Forward-curved centrifugal type, belt driven with an adjustable motor pulley, permanently lubricated type bearings including motor bearings.
	D. Controls:  Factory wired and including multi-position switches to control unit for continuous fan operation, cooling operation and temperature control located in a control panel on unit cabinets.  Provide protection devices including high and low p...
	E. Conform to ASME safety code.  Provide units containing a water-cooled, tube in tube condenser, with continuous seamless copper tubing with no interior joints.  Provide units containing a full operating refrigerant charge.  Equip condenser with a re...
	F. Provide the unit with a prime coat suitable for painting.  The casing shall be factory insulated with one-inch, neoprene coated fiberglass material.

	2.18 AIR CONDITIONING UNITS - REMOTE AIR COOLED
	A. Provide combinations split indoor air handling units and remote air-cooled condensing units matched to be a balanced operating package.
	B. Provide systems having capacities as indicated, using refrigerant 22.
	C. Air Cooled Condensing Units:  Seamless copper tubes with aluminum fins mechanically bonded.  Coil circuited for sub cooling.
	D. Provide units with direct-driven, propeller-type fans and motors of the permanently lubricated type, resiliently mounted.  Furnish each fan with a safety guard.  Include controls for cycling fan(s) for intermediate season operation.
	E. Compressors:  Welded-hermetic type with internal vibration isolation or serviceable hermetic design with external spring isolators and including an automatically reversible oil pump depending on unit sizes.
	F. Controls:  Factory wired and located in a separate enclosure.  Include in the unit wiring a positive acting timer to prevent short cycling of compressor.  Provide other protective devices including crank case heater, high and low pressure safety sw...
	G. Casing of Condensing Unit:  Fully weatherproof for outdoor installation, casing of galvanneal or zinc grip steel, zinc phosphatized and finished with baked enamel.
	H. Indoor Units:  Direct expansion fan coil units, with capacities as indicated, basic unit enclosing coil, fan, fan motor with adjustable belt drive, condensate pan and drain, filter frame and thermowave type fiberglass filters.
	I. Casing:  Welded angular frames supporting the major components as well as the panels, casing zinc-coated, or galvanneal steel, bonderized, finished with a prime coat suitable for painting.  Factory insulate casing with one-inch neoprene coated fibe...
	J. Cooling Coils:  Nonferrous construction with mechanically bonded plate fins.
	K. Evaporator Fan Section:  Forward curved double inlet fans, statically and dynamically balanced and permanently lubricated bearings.  Provide fan motor having permanently lubricated bearings.

	2.19 AIR CONDITIONING AND HEATING - PACKAGED
	A. Cooling Unit:  One-piece, factory-assembled, tested, precharged, prewired and ready-to-operate unit, designed for roof mounting including a package rooftop adapter matching the basic machine.  Provide unit including a gas indirect-fired heat exchan...
	B. Total Cooling and Heating Capacity:  Not less than indicated.
	C. Provide unit containing an indoor filter and fan section, compressor section and necessary electrical controls, enclosed in a single weatherproof casing.
	D. Include a welded or bolted hermetic compressor with suitable vibration isolators, crankcase heaters and automatically reversible oil pump. Include in the refrigerant piping filter-dryer, solenoid valve, expansion valve and sight glass.
	E. Coils:  Nonferrous construction with aluminum plate fins mechanically bonded to seamless copper tubing, with all joints brazed.
	F. Indoor Fan:  Centrifugal forward-curved blower, belt-driven by a permanently lubricated motor of appropriate size mounted on vibration elimination base, fan shaft bearings permanently lubricated type and fan rated as indicated with an external stat...
	G. Outdoor Fan:  Propeller type, direct-driven by a heavy duty, permanently lubricated motor with a safety guard.  Provide unit such that it shall be unnecessary to run the condenser fan to obtain ventilation.
	H. Cabinet:  Constructed of galvanized 18 and 16 gauge steel, bonderized and finished with baked enamel top, bottom and sides of the cooling and heating exchanger sections fully insulated to prevent sweating and to muffle sounds.  Include provisions f...
	I. Provide electrical control assembly containing a low voltage control circuit transformer, compressor relay, fan relay and a compressor motor timing circuit to prohibit restarting of compressor motor more than once every five minutes.  Provide compr...
	J. Provided a factory built and wired accessory adapter with self-contained positioning motor and damper to continuously proportion amount of outdoor air to return air up to a normal requirement, a roof curb, a fiberglass duct package and a combinatio...
	K. Heat Exchanger Section:  18 gauge aluminized steel certified by the American Gas Association specifically for outdoor application; burners of 20 gauge aluminized steel; the gas fired unit equipped with automatic spark ignition and forced combustion...
	L. Provide central control panel, with lights indicating power on, pilot outage, clogged filter, safety control reset, fan-on-auto and heat-off switches.

	2.20 AIR CONDITIONING UNITS – SELF-CONTAINED
	A. Provide self-contained air conditioning unit containing heating and cooling package rated to meet the capacity conditions indicated, consisting of wall box, room cabinet, hot water heating coil section or steam coil, fan section, and package coolin...
	B. Exterior Louver:  Extruded anodized aluminum, color as selected by the Engineer.
	C. Heating and Fan Section:  Contain the hot water heating coil or steam coil, room air fans, control box, main electrical connection to the unit junction box and polarized disconnect for the cooling section power supply, extra relay with one normally...
	1. Hot Water Coil:  One row serpentine with 3/8-inch O.D. seamless copper tubes mechanically expanded to aluminum fins; each coil having opposite end connections, supply connection on the right side with return connection on the left side, facing the ...
	2. Steam Coil:  Steam distributors' type for nonfreeze protection with factory supplied steam valve.
	3. Room Air Fans:  Aluminum forward-curved centrifugal type of sufficient size to assure quiet operation. Fans direct driven from the permanent split capacitor room air fan motor with double extended shaft, fan shaft having a rust inhibiting coating, ...

	D. Control Package:  Consist of control components to provide unit-mounted, automatic changeover control for each pair of self-contained units on a single thermostat with master-slave system, as indicated.  Include a polarized male disconnect plug for...
	E. The control package shall control a motorized valve on a steam coil as described above without circulator control.
	F. Cooling Section:  Complete assembly including hermetically sealed, split capacitor, motor-compressor unit with overload protection, condenser unit, condenser coil, condenser fans and motor, evaporator coil, condensate removal system, fresh air damp...
	1. Motor-Compressor Unit:  Vibration isolated internally and externally and connected in such manner as to prevent transmission of vibration to other components within the section.
	2. Condenser Coil:  Constructed of seamless copper tubes, mechanically expanded into aluminum fins.  Provide easily removable condenser cover panel to permit cleaning of the entering air side of the condenser coil.
	3. Condenser Fans:  Forward-curved aluminum, sized as required, condenser fan motor of permanent split capacitor type with built-in automatic reset thermal overload protection, motor shall drive the fan directly with a double extended shaft, coated wi...
	4. Evaporator Coil:  Similar to the condenser coil, positioned above an insulated drain pan, condensate directed into the condenser fan scrolls for re-evaporation on the condenser coil.
	5. Apply a continuous film of thermal setting plastic to all metal parts exposed to exterior atmosphere.  Insulate the cooling section bottom pan to prevent sweating.  Provide stainless steel sheet metal fasteners when subject to corrosive atmosphere.
	6. Ensure the condenser motor and compressor capacitor are readily accessible.  Protect electrical terminals with rubber cover seals.  System voltage shall be as indicated.
	7. Cooling Section:  PVC air seals, thermally and sound insulated, and having a polarized disconnect plug.  Provide cooling section containing the ventilation air damper, damper seal, electric damper motor and damper linkage assembly.
	8. Provide a permanent type filter, easily removed and replaced.

	G. Cabinet Assembly:  Decorator type with round edge bar stock steel and discharge grilles having chamfered ends; cabinet top and front 16 gauge with 18 gauge access and end panels, phosphatized and finished in medium gray semi-gloss baked enamel suit...
	1. Provide intake collar of anodized aluminum identical in appearance to the intake louver.
	2. Provide standard controls consisting of "Off-On", "Fresh Air", and fan "High-Low" speed push buttons.

	H. Provide unit such that it shall be unnecessary to run the condenser fans to obtain ventilation.
	I. Provide one unit in each room which shall serve as the master unit controlled directly by a unit-mounted, heating-cooling thermostat and the second unit shall be a slave unit controlled through extra relay contacts in the master unit.

	2.21 FAN-COIL UNITS - WATER HEAT
	A. Fan Coil Unit:  Vertical freestanding type with 18 gauge or better decorative panels, acoustically and thermally insulated, cabinet surfaces having no sharp edges and finished in baked enamel in color to be selected by the Engineer.
	B. Interior Surfaces:  Constructed of anti-corrosive materials, preferably zinc-coated sheet steel.
	C. Coils:  ARI rated, high performance, cooling-heating coils having copper tubes and aluminum fins bonded to the tubes, sweat fitting for supply and return connections.  Equip each return connection with an automatic air vent.
	D. Provide each unit equipped with a combination drain pan and fan board assembly, with the galvanized drain pan insulated on the underside and drain connection piped to the doors or to the drain system as indicated.
	E. Unit Fan:  Centrifugal type, lightweight corrosion-resistant, quiet and efficient, statically and dynamically balanced.
	F. Motors For Fan Coil Unit:  Two-speed type with built-in overload protection.  Provide bearings of the bronze sleeve type with readily accessible oil reservoirs.
	G. Equip each fan coil unit with throwaway type filters so arranged that they may be removed without unlocking the front panel.
	H. Provide fan coil unit equipped with integral adjustable aluminum blade double deflection grilles.
	I. Equip fan coil unit handling outside air with a 25% outside air damper assembly so arranged that it will close tight when the fan is shut off.
	J. Equip units handling outside air with a factory-built wall intake box having a double grille and insect screen.  Provide finish of baked-on enamel blending with the building exterior color scheme.
	K. Provide fan coil units complete with an integral self-contained valve-thermostat combination, modulating water to the coil to automatically maintain preset conditions by sensing recirculated air temperature.
	L. Include automatic seasonal changeover requiring no external services or devices.
	M. Provide three-way two position electric motorized valves in each fan-coil unit.
	N. Provide fan control from a manual selector switch on each unit providing high, low, off-speed selection.  In addition, provide a "Cooler-Warmer" adjustment of thermostat setting on each unit.
	O. Size fan coil units as stipulated by air handling requirements and capacity indicated, each having a standard coil and control package, with controls factory wired and designed for electrical characteristics indicated.

	2.22 FAN-COIL UNITS - ELECTRIC HEAT
	A. Provide units which utilize electric heating coils for total heating, with electric coils interlocked with the fan motor switch.  Electric heat shall be possible only when the fan is in operation.  Design such that a minimum number of elements are ...

	2.30 FAN-COIL UNITS - STEAM HEAT
	A. Provide units which utilize auxiliary steam coils for total heating; coils of single serpentine type to be used with open-close steam supply control valve; entering steam pressure less than 2 psig, entering air above 32˚F and the coils installed wi...
	B. Size fan coil units as stipulated by air handling requirements and capacity indicated, each having a standard coil and control package.
	C. Provide controls factory wired and designed for electrical characteristics indicated.

	2.30 CHILLER
	A. Chiller Unit:  Rated capacity not less than indicated; complete assembly with compressor, condenser, insulated chiller and part winding across-the-line starter, including dual pressure switch, differential oil pressure switch, expansion valve, sole...
	B. Provide condenser either water-cooled or air-cooled in accordance with the following:
	1. Water Cooled Condenser:  Shell and tube type, built in accordance with ASME code for unfired vessels and provided with safety relief valve.  Provide ASME U-1 inspection and National Board registration.
	2. Air Cooled Condenser:  Matched capacity to the water chiller with the entire system excavated, dehydrated, tested for leaks and charged to operate with R-22 refrigerant.
	a. Roof-Top Air Cooled Condenser:  Conform to the U.L. Specifications for outdoor operation with casing of 14 and 16-gauge galvanized steel, phosphatized and finished with two coats of alkyd enamel.  Provide main unit support frame minimum of 12-gauge...
	b. Axial Flow Fan:  Belt driven up-blast type with permanently lubricated pillow block ball bearings.
	c. Condensing Coil:  Mechanically bonded aluminum fins to seamless copper tubes, factory tested at 425 psi under water and equipped with a subcooling circuit.
	d. Provide condenser starter electrically interlocked with chiller starter with condenser equipped with a fan operating at the conditions as indicated.
	e. Provide interlocking wiring between chiller and air-cooled condenser.
	f. Include in the control system a thermostatically operated damper, which shall be installed on the condenser discharge and shall act to limit the head pressure to the minimum necessary to satisfy the air conditioning chiller load down to 40˚F outsid...


	C. Provide unit including an automatic capacity control system operated electrically and controlled by the return chilled water temperature to provide step unloading of the compressor and reduced motor input at partial loads.
	1. Provide controls factory assembled in the control panel.
	2. Include in the automatic control system a factory wired and installed control transformer as necessary, safety thermostat, noncycling relay for pump-down, terminal strip, temperature controller, and on-off hand switch, and thermostatically operated...
	3. Provide chilled water flow switch interlocked to prevent chiller operation unless flow occurs.

	D. Compressor:  Accessible hermetic reciprocating type with 1750 rpm motor for electrical characteristics, as indicated, start unloaded and have at least 3 stages of capacity modulation, and have forced feed lubrication utilizing a positive feed rever...

	2.30 AIR HANDLING UNITS - HEATING AND VENTILATION
	A. Air handling Unit:  Consist of a fan, coil section, an external and by-pass section and a filter section, air unit of steel draw-through type, properly reinforced, coils removable from the top or side, as indicated, duct collars provided on the ent...
	B. Fans:  Double width, double inlet, multibladed, centrifugal type, dynamically balanced, fan bearings permanently sealed and pre-lubricated ball bearing types.  Provide the fan section internally insulated at the factory with one-inch fiberglass typ...
	C. Coils:  Continuous fin and tube type with aluminum fins bonded to copper or red brass tubes; headers of cast brass, heavy copper, or gray close-grained cast-iron accurately machined and hydrostatically tested to 400 psi pressure.  Provide coils of ...
	D. Provide external face and by-pass dampers, furnished by the unit manufacturer, mounted as a single unit, attached to the unit casing, proportioned as required.  Provide dampers of the opposed blade type locked to splined steel rods which rotate on ...
	E. Provide filter section of the type indicated with 2-inch throwaway type filters.  Provide access doors on each side for removal and replacement of filter elements.
	F. Equip the entire unit with vibration isolators of the door or ceiling type sized to suit the equipment and absorb the machine vibration.
	G. Provide motor mounted on a hinged base to allow for adjustment of belt tension.  (Motor starter and disconnect furnished and installed under Section 16920 - MOTOR CONTROL CENTERS AND MOTOR STARTERS.)  Motor voltage shall be as indicated.
	H. Mount outside air dampers as a single unit, attached to the unit casing, proportioned as required.  Provide dampers of the opposed blade type locked to splined steel rods which rotate to nylon bearings.

	2.30 AIR HANDLING UNIT CONTROLS - HEATING AND VENTILATION
	A. The air-handling unit shall be manually started and stopped as indicated.  The electrical starting and stopping devices are not a part of this Section.
	B. Control System:  Utilize a solid state electronic proportioning hot water control panel (without the use of tubes) with provisions for manual overriding, ratio and set point adjustments.  Furnish cable as required for duct sensing elements.  Build ...
	C. Provide control transformers with 120-volt primary and secondary voltage as required for the modulating valve.  Furnish bulb thermostats for valve and damper and circulator control.
	D. Provide control for the coil with an electrically operated valve, three-way modulating type design to mix supply and return hot water in response to indoor-outdoor control as indicated.
	E. The air handler control system shall function as follows:
	1. An outside bulb control shall start the circulator whenever the outside temperature is 65˚F or lower.  At temperatures higher than 65˚F the circulator shall be shut off.
	2. The air handler fan shall be started manually.  When the fan is started, the motorized, spring return, outside air damper shall open.  When the fan is stopped, the outside air damper shall close.  The manual push button shall be located in the Moto...
	3. A face and bypass damper shall act in response to a control in the delivered air stream to maintain air at a minimum of 70˚F with a range permitting up to 80˚F when the face damper is closed, the control valve shall go to the full bypass position, ...
	4. A three-way modulating motorized valve shall act to deliver varying temperature hot water flow to the coil when the outside air is 65˚F or below.
	5. The roof ventilators shall be interlocked with the air handler fan circuit, as indicated.
	6. A complete detailed wiring diagram showing all interconnected components with a brief explanation of the control sequence shall be submitted with the Shop Drawings for approval.


	2.30 AIR HANDLING UNITS - COOLING, HEATING AND VENTILATION
	A. Air Handling Unit:  Consist of a fan, heating coil, cooling coil section with necessary insulated drain pan, and filter section; draw-through type unit, constructed of steel, properly reinforced with coils removable from the side.  Provide duct col...
	B. B. Fans:  Double width, double inlet, multibladed, centrifugal type, statically and dynamically balanced, bearings of permanently sealed and pre-lubricated ball bearing types.  Provide air-handling unit internally insulated at the factory with one-...
	C. Coils:  Continuous fin and tube type with aluminum fins bonded to copper or red brass tubes.  Headers shall be of gray close-grained cast-iron accurately machined and hydrostatically tested to 400-psi pressure.  Provide coils tested at 250-psig air...
	D. Units and accessories shall be finished at the factory with the manufacturer's standard process.
	E. Equip the entire unit with vibration isolators of the floor or ceiling type sized to suit the equipment and absorb the machine vibration.
	F. Provide motor mounted on a hinged base to allow for adjustment of belt tension.  (Motor starter and disconnector shall be furnished and installed under Section 16920 - MOTOR CONTROL CENTERS AND MOTOR STARTERS)  Power to the motor shall be as indica...
	G. Heating Coil:  Aluminum fins bonded to copper tube, pitched in the unit casing for proper drainage, single tube type furnished with metering orifices in the supply header to insure equal distribution of hot water to each tube.  Provide coils tested...
	H. Provide filter section to hold 2-inch throwaway type filters.  Flange both inlet and outlet side of section with necessary fastener holes.  Furnish filter of medium capacity and filter box having large single access door.
	I. Furnish outside air dampers provided by the Unit Manufacturer, dampers mounted as a single unit, attached to the unit casing, proportioned as required, dampers of the opposed blade type blocked to splined steel rods which rotate on nylon bearings.

	2.30 AIR HANDLING UNIT CONTROLS - COOLING HEATING AND VENTILATION
	A. The air-handling unit shall be manually started and stopped as indicated.  The electrical starting and stopping devices are not a part of this Section.
	B. Provide for the operation of either cooling coil circulator or heating coil circulator controlled by a summer-winter switch.  An outside bulb control shall start the heating circulator whenever outside temperature is 65˚F or lower, and start the co...
	C. Heating Coil Water Valve:  Three-way thermostatically controlled, motor operated, modulating type, set to maintain the leaving air temperature at a minimum of 60˚F with adjustment to 80˚F, if desired.  Provide non-freeze protection.
	D. Cooling Coil Water Valve:  Three-way thermostatically controlled, motor operated, modulating type, set to maintain the leaving air temperature at 55˚F.
	E. The electric duct heater shall raise the air temperature from 55˚F to 75˚F if necessary during cooling operation.
	F. The outside air damper shall open when unit starts and close tightly when unit stops.  Outside air damper shall also be interconnected to open when exhaust fans are operated.
	G. Provide roof ventilators interlocked with the air handler fan circuit.

	2.30 ELECTRICAL DUCT HEATERS
	A. Duct Heaters:  Voltage, size, wattage, steps and accessories as indicated, UL listed for zero clearance, and conforming to the applicable requirements of the NEC.
	B. Provide heaters made with galvanized steel frame.  Provide terminal box with solid hinged cover in order to minimize dust infiltration.
	C. Provide resistance coil terminals and nuts made of stainless steel and terminal insulators and bracket bushings made of high-grade ceramic and securely positioned.  Resistance wire shall be iron free, 80% nickel and 20% chromium.  Bracket supports ...
	D. Electric Heaters:  Flanged type, furnished for 480 volt, 3 phase power, 3 phase heaters furnished with balanced three phase steps, and 120 volt control voltage.
	E. Provide magnetic contactors to open all ungrounded conductors, one contactor required per step.  Contactors: UL listed, rated for 100,000 cycles of operation, resistive rating of 30 amps, and be constructed and listed for 600 volts operation.
	F. Provide built in and prewired automatic circuit breakers of the thermal-magnetic type for overcurrent protection.  The operating handle shall protrude through the control box cover.  Provide an automatic circuit breaker to protect the entire heater...
	G. Provide a control transformer within each heater control box with a VA rating matched to the quantity of devices to which it must supply power.  All ungrounded primary taps shall be as indicated and the secondary voltage shall be 120 volt, 1 phase,...
	H. Provide heaters supplied with overcurrent protection per NEC, overcurrent protection consisting of one overcurrent device for entire heater.
	I. Provide a disc type automatic reset thermal cutout, serviceable through terminal box, for primary protection.  Heat limiters in power lines shall serve as secondary protection.  In addition, provide a disc type manual reset thermal cut.  Manual res...
	J. Provide an interlock relay built in and prewired to terminal blocks and field wired in parallel with the fan starting circuit to prevent heater operation when the fan starter is not energized.  Fan control circuit voltage shall be 120 volts, 1 phas...
	K. Provide a pilot light installed in the control box cover prewired and labeled to indicate when airflow switch has opened.
	L. Provide an airflow-sensing switch of the pressure sensing type built in and prewired into the control circuit.  The airflow switch shall have a range adjustment 0.05 inch to 8 inches W.C.
	M. Provide all heaters with a nonfused disconnect switch, interlocked with the control box door such that the switch must be in the off position before the control box can be opened.

	2.31 ELECTRIC WALL HEATERS
	A. Electric Heaters:  Factory assembled wall type cabinet units, consisting of a heating element, fan and motor, housing and built-in thermostat, capacity as indicated.
	B. Provide electric heaters tested and rated in accordance with the Standard Test Codes of the Air Moving and Conditioning Association, Inc. (AMCA) and bearing their seal and the seal of UL.
	C. Casings:  Bonderized and painted with a primer and finished with baked-on-enamel at the factory; all parts heavily braced and stiffened to prevent vibration and hold all working parts rigidly in line, horizontal and vertical vanes arranged to give ...
	D. Fans:  Aluminum bladed, direct connected to the fan motor, dynamically balanced.
	E. Motors:  Totally enclosed continuous fan-duty sleeve bearing type with built-in thermal overload protection.
	F. Electric Heating Element:  Metal sheathed fin tube elements each wired to built-in line voltage automatic reset thermal overheat protection.
	G. Electric Heater operating characteristics shall be as outline in Part 2 “Electric Duct Heaters” Article.

	2.32 ELECTRIC BASEBOARD HEATERS
	A. Electric Baseboard Heaters:  Complete with heavy duty cold rolled steel cabinet with factory finish, aluminum finned tube elements, thermal limit switch and internal thermostat.  Heaters shall operate on electrical voltage and capacities as indicated.

	2.33 CIRCULATORS
	A. Circulators:  Single stage, centrifugal type, electrically driven, pipe-mounted or base mounted as indicated, capacity not less than that indicated, and direct-connected to the motor.
	B. Pump Shafts:  High-grade alloy steel, runners and glands of bronze, housing of cast iron, and provided with a mechanical shaft seal.
	C. Motors:  Sufficient power for the service available, and conforming to the applicable requirements of Section 16050 - BASIC MATERIALS AND METHODS FOR ELECTRICAL WORK.  All motors 1/2 hp and larger shall be 3-phase, and all smaller motors shall be s...

	2.34 GAS FIRED HEATING AND VENTILATING UNITS - INDIRECT FIRED
	A. Blower Section:  Forward-curved, double width, double inlet, centrifugal blower, with self-aligning permanently lubricated ball bearings, air silencer to insure quiet and efficient operation, cushion mounted motor and appropriate drive parts for th...
	B. Heating Section:  One or more AGA certified duct furnaces for natural gas with type 321 stainless steel heat exchangers, aluminized steel draft hoods, aluminized steel burners, rustproof drain pans and drain connections, and hinged access panels.
	C. Provide factory built transition from blower to duct furnace with matching finish.
	D. Control System:  Remote control panel system switch, burner switch and signal lights, magnetic starter or relay for blower motor, modulating and by-pass valve, power venters with proving switch, pressure regulator, automatic main gas valve, high li...
	E. Provide unit completely factory-assembled and factory wired including completely factory-wired remote control panel.  Provide wiring between unit and prewired control panel as specified under Section 16050 - BASIC MATERIALS AND METHODS FOR ELECTRIC...

	2.35 GAS FIRED HEATING AND VENTILATING UNITS - DIRECT FIRED
	A. Blower Section:  One or more forward-curved double width, double inlet, centrifugal blowers, with self-aligning, permanently lubricated ball bearings, an efficient air silencer to insure silent operation, a 460-volt, 3 phase, 60 Hertz ball bearing ...
	B. Burner Section:  Burner suitable for complete combustion of natural gas without the aid of a pre-mixer and having turn-down ratio of at least 25 to 1.  The equipment manufacturer shall select the burner test suited to the cfm, temperature rise and ...
	C. Gas Control System:  Manual gas cock, gas pressure regulator, motorized safety shut-off valve, modulating gas valve, gas pressure gauge and pilot cock, regular and solenoid valve.
	D. Electrical Control System:  Remote control pre-wired wall panel, motor starter with overload and extra contact for exhaust system, blower proving switch, entering air temperature switch, burner switch, clogged filter switch with indicating light, i...
	E. Provide the following accessories:  Discharge louver where necessary, filter section, insulated blower section, combination starter with fused disconnect and extra contact, high and low pressure switch and vibration isolators.
	F. Provide unit completely factory assembled and factory wired including completely factory wired remote control panel.  Provide wiring between unit and control panel as specified under Section 16050 - BASIC MATERIALS AND METHODS FOR ELECTRICAL WORK a...

	2.36 THREE-WAY MIXING VALVE
	A. Provide a three-way, electrically operated, thermostatically controlled mixing valve for installation on the dual temperature piping systems.  The mixing valve shall regulate the leaving water temperature to maintain supply temperature to the fan-c...

	2.37 VENTILATING EQUIPMENT
	A. Roof Exhaust Fans:  Extruded aluminum, weatherproof housing with a centrifugal fan, motor, belt-driven or direct connected, as indicated.  Furnish each unit with a matching manufacturer's standard aluminum prefabricated insulated base approximately...
	B. Centrifugal Exhaust Fans:  Aluminum construction centrifugal type fan units, complete with motors, drive equipment and vibration isolation supports, with air capacities not less than indicated.  Provide impeller wheels of airfoil type with backward...
	C. Centrifugal Supply Fans:  Same as centrifugal exhaust fans.
	D. Centrifugal Wall Exhauster:  Backward curved aluminum airfoil type centrifugal fan direct connected to motor, motors with permanently lubricated ball bearings and self-cooled by fresh outside air.  Provide unit of all aluminum construction.  Provid...
	E. Propeller Fans:  Direct-connected and enclosed in the ductwork with which it is associated.  Furnish each propeller fan with a matching delicately balanced shutter.  The propeller fans shall have capacities not less than indicated.  When fans are h...
	F. Vane Axial Fans
	1. Provide fan including housing, cast fan wheel, either cast diffuser, or diffuser of heavy fabricated construction, fan shaft, bearing, belt guard, motor and mounting frame as factory-assembled unit.
	2. Fan Housing:  Not less than 14 gauge steel thickness.  Wheel:  Aluminum with airfoil blades, statically and dynamically balanced, keyed to the fan shaft and free from objectionable vibration and noise.  Bearing:  Precision, flange-mounted, self-ali...

	G. Motor Operated Dampers:  Multilouvered, constructed of extruded aluminum, at least 0.081 inch thick.  Dampers shall be reinforced to prevent vibration, shall be close-fitted and designed to offer a minimum resistance to the flow of air.  Provide da...
	H. Back-Draft Dampers:  Consisting of a set of delicately balanced louvers that open automatically, constructed of sheet aluminum of 18 gauge thickness, edges of the blades provided with replaceable strips of neoprene to prevent rattling, and blades s...


	PART 3 -  EXECUTION
	3.1 NSTALLATION
	A. Installation work shall include all receiving, storing, removing from storage, rigging, uncrating, setting, assembling and aligning necessary to prepare each item of equipment and its integral parts for normal continuous operation.   Installation i...
	B. Furnish all necessary loading and hauling equipment, scaffolding, rigging, cranes, hoists, dunnage and such tools and instruments required to assemble, install, align, connect and make ready for operation all equipment, whether furnished by the Con...
	C. Install equipment and piping systems in accordance with Section 15050 - BASIC MATERIALS AND METHODS FOR MECHANICAL WORK, the manufacturer's recommendation and as indicated.  Install insulation in accordance with Section 15250 - INSULATION.  Install...
	D. Heating
	1. Install the heating system complete and ready for operation, as indicated.  Include operating and safety control wiring.
	2. Install thermometers in supply and return lines of each hot water circuit, as indicated, and locate to be read easily from below.
	3. Install automatic air vents at all high points in hot water mains and elsewhere as needed for the proper operation of the heating system, with pet cocks on inlet tappings.
	4. Water service will be provided under another Section to a point within five feet of the boiler.  The connection shall be made under this Section, using Type L copper tubing.  Install an approved combination relief and reducing valve on the feed-wat...
	5. Cut pipe accurately to measurements established at the building, and work into place without springing or forcing, properly clearing all windows, doors and other openings.  Remove pipe burrs by reaming and install to permit free expansion and contr...
	6. All caulking sleeves shall be AWWA Standard, Class D, cast-iron wall sleeves, length to accommodate wall thickness.  All sleeves shall be made watertight and gastight.  Install approved floor and ceiling plates wherever pipes pass through finished ...
	7. Install compression tanks suspended from ceilings with all essential valves and fittings installed and connected.
	8. Install steam piping complete with traps, expansion joints, valves and other accessories.  All pitch to condensate traps and steam main shall operate dry.

	E. Air Conditioning
	1. Install air conditioning system complete and ready for operation, as indicated.
	2. Mount each package-cooling unit on the roof with the approved rooftop adapter.  Drainage of the base pan shall be installed.
	3. In addition to the control assembly, install the "Free-Cooling" adapter and room thermostat.

	F. Heating and Air Conditioning
	1. Install the heating and air conditioning system-complete and ready for operation, as indicated.
	2. Install each self-contained air conditioning unit with all connections for heating and cooling sections, fan and outdoor air damper, in accordance with manufacturer's instructions.  Install the factory pre-wired, motorized control valve as indicated.
	3. Install each fan-coil unit with all supply and return connections and an automatic air vent on each return.  Connect drain pan to drain outdoors or as indicated.
	4. Install each prefabricated chiller unit in accordance with manufacturer's instructions.  Include operating and safety control wiring.
	a. Water service will be provided under another Section to a point within five feet of the chiller.  The connection shall be made under this Section using Type L copper tubing.  Install an approved combination relief and reducing valve on the feed wat...
	b. Condenser water service will be provided under another section to a point within five feet of the condenser.  The condenser water connections shall be made under this Section using cast-iron screwed pipe.

	5. Install each air-handling unit in accordance with manufacturer's instructions.  Motor starter and disconnect will be furnished and installed under another Section, except as indicated.
	6. Install air handling unit controls including control transformers, bulb thermostats for valve control and electrically-operated valve controls on preheat and reheat coils, and damper motors.
	7. Install air handling unit (cooling coils) controls including control transformers, bulb thermostats for valve control, electrically-operated valve controls on heating and cooling coils.
	8. Hot water circulators shall be pipe mounted or base mounted as indicated.  Any unit heater thermostat on a given circuit shall start the circulator for that circuit on a call for heat.
	9. The three-way mixing valve on the dual temperature piping system shall be piped with a shutoff valve in each of the three connections.

	G. Gas Fired Units:  Install gas fired air handling units, heating and ventilation units and forced air duct furnace with necessary ductwork and flue vent as indicated.  All gas fired units shall have FM/IRI approved control.
	H. Valves
	1. Install valves at the locations indicated, and where required for proper functioning of the system.
	2. Provide gate valves unless otherwise indicated.  Install all valves with their stems horizontal, or above.

	I. Refrigeration System
	1. Install the refrigeration system complete with all piping, valves, accessories and insulation.
	2. Mitering of piping to form elbows, notching straight runs to form tees, or any similar construction will not be permitted.
	3. Refrigeration piping shall be tested, dehydrated, and charged before insulating.  Test the piping using a test pressure of 150% of service pressure.  Add refrigeration duty oil and R-22 to the system for 3 days of test before turning over to the Au...


	3.2 TESTS
	A. Upon completion and prior to acceptance of the installation, test all systems as may be required by the Engineer to demonstrate satisfactory functional and operating efficiency.  Operating tests shall cover a period of not less than six hours for e...

	3.3 AUTHORITY-FURNISHED EQUIPMENT
	A. Contractor shall provide all labor and material to install, support and connect all equipment furnished by the Authority.


	PART 4 -  MEASUREMENT AND PAYMENT
	4.1 GENERAL
	A. Unless paid for under another bid item, or paid for as incidental, no separate measurement or payment will be made for work under this section. All work under this section including all labor, material, equipment, and all incidentals complete in pl...



	16050 - BASIC MATERIALS AND METHODS FOR ELECTRICAL WORK
	PART 1 -  GENERAL
	1.1 DESCRIPTION OF WORK
	A. Work Included:  This Section specifies basic materials and methods for electrical work.
	B. Related Work: Refer to the electric code for proper installation of components identified in this section. The following items are not included in this Section and will be performed under the designated Sections:
	1. Determine interfaces and coordinate electrical work with utility company or the Authority where power source is the Authority's.
	2. Determine interfaces and coordinate with work completed, progressing, or to be performed under other sections of these Specifications or by other contractors.  Make indicated connections to previously completed work.  Where future connections to or...
	3. Where indicated, take possession of, maintain, and operate as required any electrical plant and equipment left in place by others.  Where indicated, leave temporary and interim electrical work, plant and equipment in place for maintenance and opera...


	1.2 REFERENCES
	A. Comply with applicable requirements of the following:
	1. National Electrical Code
	2. Massachusetts Electrical Code



	PART 2 -  PRODUCTS
	2.1 GENERAL REQUIREMENTS
	A. Furnish all items of the materials, design, sizes, and ratings shown on the Contract Drawings and herein specified.
	B. Furnish materials and equipment bearing evidence of UL listing where UL standards exist and such product listing is available.
	C. Methods of fabrication, assembly and installation are optional unless otherwise specifically indicated.
	D. Provide products that are free from defects impairing performance, durability, or appearance, and of the commercial quality best suited for the purpose shown on the Contract Drawings or specified herein.
	E. Steel conduit and accessories specified to be zinc coated: Hot-dipped galvanized after fabrication in accordance with ASTM A286.
	F. Conform to applicable requirements of Insulation Power Cable Engineers' Association (IPCEA).

	2.2 RIGID GALVANIZED STEEL CONDUIT AND ACCESSORIES
	A. Conduit, couplings, elbows, bends, and nipples:  ANSI C80.1 and UL 6, with each length bearing manufacturer's stamp and UL label.
	B. Method used to determine the thickness of zinc coating:  The Referee Test included in the appendix to ANSI C80.1.
	C. Fittings and Accessories:
	1. Galvanized steel or malleable iron, ANSI C80.4.
	2. Provide separable watertight hub fittings with a gasket, separate nylon insulated throat and a case hardened locknut.
	3. Bushings:  Nylon insulated metallic and grounding type.
	4. Furnish conduit straps, clamps, and clamp backs made of galvanized malleable iron.

	D. PVC Coated Conduit
	1. NEMA Standard No. RN1, Coating Type A-40.
	2. Thread protectors installed on both ends of conduit for shipment and handling, couplings packaged separately.

	E. Almost without exception, in any below grade structures, the MBTA requires the use of RGS conduit.
	F. All conduits penetrating floors and ceilings must have brass labels for ease of tracing circuits.
	G. Buried conduits cannot have buried pull boxes.

	2.3 OUTLET, JUNCTION AND PULL BOXES
	A. Conform to NEC Article 370.  Electrical boxes shall conform to UL-50, "Standard for Electrical Cabinets and Boxes", and UL-514, "Standard for Electrical Outlet Boxes and Fittings".
	B. Provide electrical boxes of the material, finish, type and size indicated and required for the location, kind of service, number of wires, and function.  Boxes shall have mounting holes retapped for 10-24 machine screws.
	C. Provide boxes complete with accessible covers designed for quick removal and suitable for the purpose for which they will be used, except that boxes in which or on which no devices or fixtures are to be installed, shall be equipped with flat or rai...
	D. Boxes not over 100 cubic inches in size shall be cast.  Boxes over 100 cubic inches in size shall conform to the requirements for cabinets.
	E. Covers:  Same thickness as boxes and secured in position by means of No. 10-24 stainless steel machine screws.  Arrange covers to be readily and conveniently removed.
	F. Coat junction boxes inside and outside to prevent oxidation.  Where outlet boxes are used as junction boxes they shall be cast aluminum and not be smaller than 4 inches square by 1-1/2 inches deep.  Provide such boxes with flat blank covers.
	G. Outlet Boxes:  Cast aluminum, not be smaller than 4 inches square by 2-1/8 inches deep.
	H. Concealed Switch Boxes:  Cast aluminum, not less than 4 inches square by 1-1/2 inches deep for two devices unless otherwise indicated.  Provide covers with rectangular openings of proper size and shape.  Furnish and install special boxes required t...
	I.  Cast metal boxes shall be of aluminum alloy, with compatible conduit fittings.
	J. Boxes for exposed switches and receptacles:  Cast metal, FS and FD Types.
	K. Furnish brackets, supports, hangers, fittings, bonding jumpers and all other accessories required.
	L. Provide neoprene gaskets 1/8 inch thick with boxes subjected to weather, and as directed by the Engineer.
	M. Grounding.  Provide each box to which a lighting fixture or receptacle is to be attached with a grounding terminal.
	1. Grounding Terminal:  Either a green-colored washer-in-head machine screw not smaller than No. 10-32 in a drilled and tapped hole in the back of the box, or a grounding bushing with green-colored machine screw terminal attached to one of the conduits.
	2. Provide suitable grounding terminals in motor connection boxes.
	3. Install grounding jumpers in accordance with the electric code.

	N. Junction and pull boxes must be surface mounted and not buried.

	2.4 WIRE AND CABLE (600 VOLT)
	A. Conductors:  Conform to the requirements of the NEC.
	1. Feeder and Branch Circuit Conductors:  Soft-drawn copper.
	2. Control Circuits:  Soft-drawn copper.
	3. Conductor Sizes:  Standard American Wire gauge sizes.  Conductors No. 10 and smaller, solid copper; No. 8 and larger, stranded copper.
	4. Minimum AWG sizes unless otherwise indicated:
	a. No. 12 for branch circuits.
	b. No. 14 for control wire and fixture wire
	c. No. 16 for low voltage circuit and indication wire.


	B. Wire and Cable 600 volts and Below Installed Raceways:  Single conductor, NEC type XHHW, conforming to requirements of NEMA WC 7, or THWN.
	C. Fixture Wire:  Type AF single conductor, rated for 150˚C conductor temperature, 300 volts.
	D. Color Coding of Conductors
	1. Color code supply cables and branch circuit conductors throughout the secondary alternating current wiring system as follows:
	2. Color code single-conductor wires as follows:
	a. 480/277 volt circuits, blue with yellow tracer.
	b. 120/208 volt circuits, yellow with blue tracer.

	3. Branch circuit phase conductors No. 10 and smaller and all neutral and equipment conductors:  Solid color insulation or solid color coating.
	4. Solid color coatings and tracers:  A strongly adherent paint or dye not injurious to the insulation and which will not be obliterated by pulling into a conduit or raceway.
	5. On-site coloring of ends of conductor may be permitted by the Engineer upon receipt of satisfactory evidence that the Contractor is unable to order color-coded wire and cable as specified.  Provide certification from the cable manufacturer that the...

	E. Identification Tags
	1. Provide waterproof identification tags of brass, aluminum, plastic, or pressure-sensitive moisture-resistant labels designed for fastening to cables, feeders, and power circuits in vaults, pull boxes, manholes, and switchboard rooms and at all term...
	2. Stamp or print tags or labels to correspond with markings on the Contract Drawings or accepted Shop Drawings, or mark so that feeder, cable or conductor may be readily identified.  Tags on conductors at switches, receptacles, motor control panels, ...
	3. If suspended type tags are provided, design tie tags with slip-free plastic cable lacing unit or design for attachment by nylon bundling straps.

	F. Cable Supports and Fasteners:  Design for use with channel inserts.
	G. Conductor Bundling Straps
	1. Formed from self-extinguishing nylon having a temperature range of minus 65˚F to plus 250˚F.
	2. Equip each strap with a locking hub or head with a stainless steel locking barb on one end and a taper on the other end.
	3. Make wire and cable ties for installation outdoors and in exposed locations of ultraviolet resistant nylon material.

	H. Splice and Terminal Connectors
	1. Design termination fittings for use with the cable furnished, NEMA Standard, and UL approved.
	2. Termination and splice fittings for No. 10 and smaller conductors; Screw on, spring pressure-type copper connectors with nonflammable, self-extinguishing insulation of temperature rating equal to that of cable being connected.  Terminals to provide...
	3. Termination and splice fittings for No. 8 and larger conductors: Tool-applied compression connectors of material and design compatible with the conductors for which they are used.
	4. Terminal connectors for conductors Size No. 4/0 and larger:  Long-barrel, double compression type, and furnished with two bolting holes in the pad.

	I. Insulating Material for Splices and Terminations
	1. Of the type approved by the Engineer for the particular use, location and voltage, 3/4 inch nominal width.
	2. Plastic electrical insulating tape for general use:  Vinyl plastic with rubber-based pressure-sensitive adhesive.  Pliable at temperature of minus 18˚C to 105˚C.  When tested in accordance with ASTM D 3005, the tape shall have the following minimum...
	a. Thickness:  7 mils.
	b. Breaking Strength:  15 pounds per inch.
	c. Elongation:  200%.
	d. Dielectric Strength:  10,000 volts/mil
	e. Insulation Resistance (Direct method of electrolytic corrosion): 1,000,000 megohms.

	3. Rubber electrical insulating tape for protective overwrapping:  Silicone rubber with a silicone pressure-sensitive adhesive.  When tested in accordance with ASTM D1000, the tape shall have the following minimum properties:
	a. Thickness; 15 mils.
	b. Tensile Strength:  11 pounds per inch.
	c. Elongation:  525%.
	d. Dielectric Strength:  13,000 volts
	e. Insulation Resistance (Indirect Method of Electrolytic corrosion): 1,000,000 megohms.

	4. Arcproof Tape:  Flexible, conformable organic fabric, coated one side with a flame-retardant flexible elastomer-self-extinguishing, with the following minimum properties:
	a. Thickness, ASTM D1000:  55 mils.
	b. Tensile strength, ASTM D1682; 50 pounds per inch.
	c. Thermal conductivity, ASTM D1518; 0.478 btu/hour/square foot/degrees F.
	d. Electrical Arc Resistance:  Withstand 200 ampere arc for 40 seconds.

	5. Mark each tape package to indicate shelf-life expiration date.
	6. Glass Cloth Electrical Insulating Tape (for use with arcproof tape): Woven glass fabric; when tested in accordance with ASTM D1000, the tape shall have the following minimum properties:
	a. Thickness: 7 mils
	b. Breaking Strength:  170 pounds per inch.
	c. Elongation:  5%.
	d. Dielectric Breakdown:  2,500 volts.
	e. Insulation Resistance (Indirect Method of Electrolytic Corrosion):  5,000 megohms.



	2.5 WIRING DEVICES
	A. General.  Wiring devices include switches, receptacles and special outlets installed in raceway or conduit boxes, complete with cover plates.
	B. Switches
	1. AC tumbler-toggle switches:  Meeting minimum requirements of UL 20 and further requirements herein specified and of specification grade, heavy duty, of the type indicated.
	2. Provide switches that operate in any position and are fully enclosed with entire body and cover of molded phenolic, urea or melamine.  Do not use fiber, paper or similar insulating material for body or cover.
	3. Equip switches with metal mounting yoke with plaster ears, insulated from the mechanism and fastened to the switch body by bolts, screws, rivets or other substantial means that meet test requirements.
	4. Provide a green-colored equipment grounding screw on the yoke.
	5. Provide the section of the yoke normally intended to bear on the surface outside the box with a minimum over-all dimension of 3/4 inch, measured at right angles to the longitudinal axis of the yoke.
	6. Make switch contacts between silver or silver alloys.
	7. Switches shall be back and side wired with terminals of screw or combination screw-clamp type.
	8. Terminal Screws:  No. 8 or larger, captive or terminal type.
	9. Provide access holes for back wiring.
	10. Wiring terminals capable of receiving and holding proper wire sizes as shown below:

	C. Wall switches:  Tumbler type, totally enclosed, heavy duty, in accordance with NEMA WD 1.
	D. Switches for use on incandescent or fluorescent lighting circuits:  Fully rated 20 amperes at 120 or 277 volts, as indicated.  Actual connected lamp wattage not to exceed the following:
	E. Switches controlling outlets other than lighting, such as motors less than 1/4 horsepower may be specification grade, flush type, AC - DC, T-rated 20 ampere, 125 volts.  Switches controlling straight resistance loads may be snap switches as specifi...
	F. Provide ac 120-277 volt snap switches capable of withstanding tests as outlined in NEMA WD 1, Paragraphs WD 1-2.04, WD 1-2.05A, WD 1-2.05C, WD 1-2.05E2, WD 1-2.05F2, and WD 1-.2.05G.  If requested by the Engineer, submit satisfactory evidence that ...

	2.6 RECEPTACLES AND PLUGS
	A. Configuration and requirements for connector and outlet receptacles; UL 498 and NEMA WD 1 for heavy duty general use type.
	B. Receptacles:  Fire-resistant nonabsorptive, hotmolded phenolic composition or equal bodies and bases with metal plaster ears integral with supporting member.
	C. Type:  Flush type, except where otherwise indicated.
	1. Wall receptacles; Single or duplex as shown on the Contract Drawings.
	2. Provide receptacles and plugs (caps) with light-colored terminal facilities for neutral connections, amber or brass colored for phase conductor connections, and green-colored hexagonal machine screws for the equipment grounding conductor or connect...
	3. All contracts of the receptacles, including the grounding contract:  Double grip bronze type with spring steel backup clips so that both sides of each male prong of the plug will be in firm contact.
	4. Provide all receptacles with self-grounding clip or mounting strap screws.
	5. Ground fault circuit interrupter duplex receptacles shall be 120 volt, 60 Hz, 15 ampere with built-in test, reset buttons, and ground fault tripped indication.  They shall interrupt the circuit within 1/30th of a second on a 5 milliampere earth lea...

	D. Clock Receptacles
	1. Receptacles for clocks are not required for clocks operating on less than fifty volts, and flush-mounted clocks (inserted type).
	2. Provide receptacles for clocks conforming to NEMA 5-15R, recessed so that male cap will be flush with the wall to permit the clock to cover the outlet.
	3. Provide plates, including finishes, as specified for cover plates, adapted to the recessed receptacles and with substantial hooks to support the clocks.
	4. Receptacles for surface-mounted clocks connected to the building 120-volt electrical system:  As indicated.
	5. Where clock receptacles are shown on the Contract Drawings or specified, furnish the grounded type and provide with a ground jumper.


	2.7 COVER PLATES
	A. Provide cover plates for each switch, receptacle, and special purpose outlet.
	B. Use multi-gang plates for multi-gang boxes.
	C. Unless otherwise indicated, use cover plates conforming to FS W-P-455.
	D. Provide and install cover plates of brushed stainless steel in ancillary spaces, mechanical rooms, fan rooms, wire closets, AC switchboard rooms, traction substations, and all unfinished areas.
	E. In public areas provide cover plates fabricated of corrosion-resistant steel, 18% chromium, 8% nickel with baked porcelain enamel bronze finish.
	F. For special purpose outlets commercially produced using special material, configuration, and size, use plate of brushed stainless steel and of a design for the particular application.
	G. Where plates of material and finish herein specified are not available commercially for these special purpose outlets, plates commercially available and suitable for enameling to match adjacent surface will be acceptable.
	H. Use stainless steel cover plates of 0.040 thickness for flush devices.


	PART 3 -  EXECUTION
	3.1 GENERAL
	A. Install all items in their proper locations as shown on the Contract Drawings, rigid and secure, plumb and level, and in true alignment with related and adjoining work.  Do not weld electrical materials for attachment or support.
	B. Furnish anchor bolts and anchorage items as required, and field check to ensure proper alignment and location.  Provide templates, layout drawings, and supervision at the job site to ensure correct placing of anchorage items in concrete.  Check emb...
	C. Install supporting members, fastenings, framing, hangers, bracing, brackets, straps, bolts and angles as required to set and connect rigidly the work.
	D. Control erection tolerance requirements to not impair the strength, safety, serviceability, or appearance of the installations, as approved by the Engineer.  Determine exact location of conduit.  Route all conduit parallel to building lines.
	E. The trade size, type and general routing and location of conduits, raceways, and boxes shall be as indicated.
	F. Install exposed conduit so as to avoid conflicts with other work.  Install horizontal raceway close to the ceiling or ceiling beams, and above water or other piping whenever possible.
	G. Install individual conductors in conduits, raceways, cable trays, ducts, and trenches and multiple-conductor sheathed cables as shown on the Contract Drawings to complete the wiring systems.
	H. Install switches, receptacles, special purpose outlets, and cover plates complete in a neat manner in accordance with the NEC and local electrical codes.

	3.2 CONDUIT AND FITTINGS
	A. Metallic Electrical Conduit
	1. Install metallic conduit in accordance with the NEC and as indicated. Prevent concrete and other materials from obstructing the conduit.  Pack all outlet, pull and junction boxes with paper prior to pouring concrete ends of embedded conduit.  Do no...
	2. Make all conduit bends in accordance with the NEC, with not more than 3 bends per run.  Where more than 3 bends are required in a particular run, install pull boxes as required to facilitate pulling conductors.
	3. Unless otherwise indicated, terminate metallic conduit installed for future extension with flush couplings set to finished floor level.
	4. Provide metallic numbering tags indicting the conduit number on the end of conduit.  Identify train control and communication conduit as indicated.
	5. Properly support conduit to be embedded to maintain correct location and spacing during concreting operations.  If necessary, provide suitable metal supports for this purpose.
	6. Install conduit so that any moisture collecting in the conduit will be drained to the nearest outlet or pull box.
	7. Whenever exposed or buried conduit passes through an expansion or contraction joint in the structure, install the conduit at right angles to the joint, and provide an approved conduit expansion joint at the joint.  Paint the conduit with an approve...
	8. Provide expansion joints in conduit runs where required to compensate for thermal expansion.
	9. Rod and swab embedded conduit after installation to remove foreign matter, which may have worked in at the joints.  If obstructions are encountered which cannot be removed, or if any conditions exist which may result in damage to wires and cables p...
	10. After the conduit has been rodded and swabbed, repack boxes and protect conduit ends to prevent any foreign material from entering the conduit.
	11. Where metallic conduit is exposed to different temperatures, seal the conduit to prevent condensation and passage of air from one area to the other.
	12. Use only conduits that are electrically and mechanically continuous and connect to the structure ground system.  Secure continuous ground by bonding where required.
	13. Apply conductive antisieze compound to the threads of threaded rigid conduit joints.  Do not use compounds containing lead.  Terminate the conduit in appropriate boxes at all motors, switches, outlets, and junction points.
	14. When field cutting of conduit is required, thread and ream the conduit to remove any rough edges.  Where a conduit enters a box or other fitting, provide a bushing to protect the wire from abrasion.  Provide insulation type bushings and double loc...
	15. Support individual horizontal conduits not larger than 1-1/2 inches diameter by means of one-hole pipe straps with back spacers or individual pipe hangers.
	16. Space conduits installed against concrete surfaces away from the surface by clamp backs or other approved means.
	17. Support individual horizontal conduits larger than 1-1/2 inches diameter by individual pipe hangers.
	18. In dry locations, spring steel fasteners, clips, or clamps specifically designed for supporting exposed single conduits may be used in lieu of pipe straps or pipe hangers.
	19. Hanger rods used in connection with spring steel fasteners, clips, and clamps shall be either 1/4-inch diameter galvanized steel rods or, if concealed above a suspended ceiling, galvanized perforated steel strapping.  Do not use wire for support o...
	20. Support parallel conduits at the same elevation on multiple conduit hangers or channel inserts.  Secure each conduit to the pipe hanger or channel insert member by a U-bolt, one-hole strap, or other specially designed and approved fastener suitabl...
	21. Space supports not over 10 feet on centers for vertical conduits spanning open areas.  Securely anchor conduit at each end and run so as not to interfere with the installation and operation of equipment at the location.
	22. Support conduits and raceways above suspended ceilings from either the floor construction above or from the main ceiling support members, using the applicable method specified herein.
	23. Install liquid-tight flexible metal conduit so that liquids tend to run off the surface and not drain toward fittings.  Provide sufficient slack to reduce the effects of vibration.  Running threads are not acceptable.  Where necessary for connecti...

	B. Pull Wires
	1. Use nylon pull wires of tensile strength not less than 240 pounds in each conduit and duct, leave pull wires in ducts and conduit after cleaning.
	2. No splices in pull wire will be allowed.
	3. Leave ample slack length at each end of pull wire.

	C. Filling of Openings.  Wherever slots, sleeves, or other openings are provided in floors or walls for the passage of raceways, including bus ducts, fill such openings as follows:
	1. Use fire-resistive filling material for openings similar to the material of the floor, wall or ceiling being penetrated, and finish to prevent passage of water, smoke, and fumes.
	2. Where conduits passing through openings are exposed in finished rooms, use filling material that matches, and is flush with, the adjoining finished floor, ceiling or wall.


	3.3 INSERTS
	A. Channel Inserts.  Install embedded channel inserts with the slotted face flush with the finished concrete surface.
	B. Spot Inserts
	1. Install with the insert face flush with the finished concrete surface, firmly embedded, with no evidence of movement.
	2. Test selected inserts, as required by the Engineer, by suspension of 800 pounds of weight from the insert.  If there is evidence of failure, replace the inserts in a manner satisfactory to the Engineer.


	3.4 SURFACE METAL RACEWAYS
	A. Securely ground surface metal raceways to outlet boxes or to backplates and fixtures by means of bolts, screws or other approved means and in accordance with the electric code.
	B. Install surface metal raceways where indicated, in accordance with the NEC.  Use fittings and accessories designed for the raceway.

	3.5 OUTLET, JUNCTION AND PULL BOXES
	A. Outlet Boxes
	1. Unless otherwise indicated, flush mount outlet boxes with the front edges of the boxes or plaster covers attached thereto flush with the finished wall or ceiling.
	2. Mount boxes so that the long axis of the devices will be vertical, unless otherwise indicated.
	3. Locate conduit boxes and conduit box knockouts so as not to interfere with the reinforcing steel.
	4. Unless otherwise specified, provide boxes in plastered walls and ceilings with plaster covers.  Do not install these covers until the finish plaster line is determined for the particular location.
	5. The mounting height indicated for a wall-mounted outlet box shall be construed to mean the height from the finished floor to the horizontal centerline of the cover plate.
	6. Mount outlet boxes for switches and receptacles located on columns and pilasters so as not to interfere with installation of partitions.
	7. Install boxes located near doors on the lock sides, even where the symbols appear on the hinge sides on the Contract Drawings, unless other locations are approved by the Engineer.

	B. Junction and Pull Boxes
	1. Install so that covers are readily accessible after completion of the installation.
	2. Do not install boxes above suspended ceilings, except where the ceiling is of the removable type or where definite provisions are made for access to each box.

	C. Boxes Set in Concrete
	1. Adequately support boxes to prevent movement during placement of concrete.
	2. Unused nailing holes or other holes in the side or bottom of the boxes will not be permitted.
	3. After installation, clean boxes placed in concrete.


	3.6 CABLE TRAYS
	A. Install as shown on the Contract Drawings and in accordance with NEC Article 318 using approved fittings and adequately supporting the complete system.
	B. Provide anti-sway brackets on all horizontal tray assemblies where necessary.
	C. Connect each isolated cable tray system or the entire tray system to the building equipment grounding system with a green insulated conductor in accordance with the NEC.
	D. Base size determination on the largest power conductor in the rack.
	1. Minimum size:  No. 6
	2. Maximum size:  4/0 copper


	3.7 UNDERFLOOR DUCTS AND FITTINGS
	A. Install as shown on the Contract Drawings.
	B. Accurately align and level the ducts with the top of inserts 1/8 inch below the finished concrete floor.
	C. Hold ducts in place during pouring of concrete by use of duct support fitting designed for the duct used, spaced at five-foot intervals. Carefully level all boxes, with the tops flush with the finish floor.
	D. Install appropriate insert markers in the last insert at all dead ends, on each side of partitions, and first insert adjacent to junction box to indicate high and low voltage services.
	E. Seal duct installation watertight with an approved sealing compound.

	3.8 WIRING
	A. General
	1. Furnish wires and cables to the site in unbroken standard coils or reels, to which shall be attached a tag bearing the manufacturer's name, trade name of the wire, and the UL label for 600 volt wire and cable.
	2. Provide all wiring complete as indicted.  Provide ample slack wire for motor loops, service connections and extensions.  In outlet or junction boxes provided for installation of equipment by others, tape ends of wires and install blank covers.
	3. Do not bend cables during installation, either permanently or temporarily, to radii less than 12 times the outer diameters, except where conditions make the specified radius impracticable, and shorter radii are permitted by the NEC and NEMA Standar...
	4. Neatly and securely bundle cable conductors located in branch circuit panelboards, cabinets, control boards, switchboards and motor control centers and pull boxes.  Use nylon bundling straps.

	B. Wire Pulling
	1. Install wire and cable in conduit as indicated.  Do not pull wiring into any conduit until conduits and outlets have been thoroughly cleaned and swabbed to remove water and debris.  Do not use block or tackle or other mechanical means in pulling co...
	2. Provide suitable installation equipment to prevent cutting and abrasion of conduits and wire during the pulling of feeders.  Use lubricant and installation procedure as recommended by the cable manufacturer, and as approved by the Engineer.
	3. Use masking or other means to prevent obliteration of cable identifications when solid color coating or colored tracers are used.
	4. Pull together all cables to be installed in a single conduit.

	C. Cable Supports.  Install cable supports for vertical feeders in accordance with the NEC.
	D. Splices and Terminations
	1. Make wire and cable splices only in outlet, junction or pull boxes, or in equipment cabinets.  Splices in conduit or raceway will not be permitted.  Make splices by means of compression type connectors, and cover with tape to an insulation level eq...
	2. Use positive type connector installation tools as recommended by the manufacturer.
	3. Mechanical hand tools, with dies for each conductor size, recommended by the manufacturer, may be used on conductor sizes through No. 4/0.
	4. For conductor sizes larger than No. 4/0, use hydraulic tools with hexagonal or circumferential installing dies for each conductor size, as recommended by the manufacturer.
	5. For inspection purposes, clearly mark die numbers on the installed connectors.
	6. Before installation, apply anti-corrosion electrical joint compound to conductors and terminal bolting pads.


	3.9 WIRING DEVICES
	A. Locate switches four feet above finished floor, except as otherwise indicated.
	B. Attach receptacles rigidly to outlet box by means of two screws.
	C. Wire duplex receptacles, where so indicated, so that one unit of the duplex may be controlled by a wall switch and the other unit remain continuously energized.
	D. For exterior locations, mount receptacles in watertight cast type outlet boxes with threaded hubs or bosses and equipped with gasketed cover and captive cap of the screw or twist type.
	E. Provide equipment permanently connected to exterior receptacles, or in areas subject to spray or hose cleaning, with watertight male plugs to suit.  Such receptacles shall be of the ground fault circuit interrupter type, as specified herein.
	F. Furnish one matching plug with each receptacle, as indicated, installed in the work.


	PART 4 -  MEASUREMENT AND PAYMENT
	4.1 GENERAL
	A.  No separate measurement or payment will be made for work required under this Section. All costs in connection therewith shall be considered incidental to the item or items of work to which they pertain.
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