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SECTION 15400

PLUMBING

PART 1 – GENERAL

1.1 GENERAL PROVISIONS

A. The Conditions of the Contract and Division 1, General Requirements shall be part of this Section.

B. Examine all Drawings and all other Sections of the Specifications for requirements affecting the work of this Section.

1.2 SCOPE OF WORK

A. The scope of the work consists of the installation of all materials to be furnished under this         Section, and without limiting the generality thereof, includes all materials, equipment, hoisting, rigging, staging, labor and services required for furnishing, delivering, and installing the principal items of work hereinafter, and all items incidental thereto, as specified herein and as shown on the drawings under the base bid, except where there is specific reference of exclusion and incorporation in other quotations.

B. The scope of work shall also include the complete removal and disconnection of all existing   plumbing components, as required.  Reference section 3.2, “DEMOLITION, RELOCATION AND REMOVAL OF EXISTING PIPING,” for additional requirements.

      C.    Plumbing work shall include, but not be limited to, the following systems:

1. New plumbing fixtures and trim.
2.   New domestic water, waste, vent, and propane gas piping required for connections to all fixtures and equipment as indicated or required.
3.   New valves and shutoffs as indicated, specified or required.

4.   New propane gas piping to existing Rinnai units, domestic hot water on-demand heater and future commercial kitchen.  
5.   Connecting to domestic water heater and future commercial kitchen as indicated, specified or required. 
6.    New floor drains and cleanouts as indicated, specified or required.

7.    Piping of all sanitary, waste and vent and domestic water service line as indicated or required.

 8.   Plumbing Subcontractor to disconnect, cap or plug any plumbing fixtures, water, waste, vent, or gas piping to be removed.  Removal of abandoned piping or fixtures from the site shall be the work of the General Contractor.

9.    Any other component or related system, whether or not listed, which is part of the overall design and basic equipment deemed necessary for the proper operation of the plumbing systems.

1.3 RELATED WORK 

A. The following items of work are not included in this and shall be furnished and installed by others

1. Painting

2. Fire Protection

3. Electrical

4. Core drilling, cutting and patching
5. HVAC
6. Firestoping
1.4 REFERENCE

A. Installation shall comply with the latest revisions of the Massachusetts Plumbing and Gas Code and with all prevailing federal, state, and local codes.

B. All material and equipment shall be Underwriters’ Laboratories, Inc. listed, where a standard has been established.

C. Manufacturers’ names and nomenclature facilitates descriptions of certain materials and equipment, and are used to establish type, quality and function.

D. Unless otherwise specified, all work shall be manufactured, tested and installed in accordance with the latest editions of applicable publications and standards of the following organizations:

1. American Society of Testing and Material (ASTM).
2. Underwriters’ Laboratories, Inc. (UL)

3. American National Standards Institute (ANSI).

4. National Fire Protection Association (NFPA).

5. Americans with Disabilities Act (ADA), Public Law 101-336.

6. Commonwealth of Massachusetts State Building Code (SBC).

E. Should specifications, Architects’ instructions, laws, ordinances, or public authority require any special tests or approvals arrange for these and give the Architect timely notice.  If the inspection is by another authority other than the Architect, notify the Architect of the dates fixed for such inspection.

F. Where reference is made to Codes and Standards, these shall be interpreted as minimum requirements.  Requirements in excess of these codes and standards may be indicated on the Drawings or in the Specifications and shall be so included in the contract work.  Compliance with such code requirements only shall not be construed as fulfillment of the contract work, where the plans and/or Specifications indicate additional work, which may exceed such code standards.

1.6
SUBMITTALS

A. Submit complete Product Data Sheets in accordance with the provisions of the GENERAL CONDITIONS AND SPECIAL CONDITIONS.

B. Product Data Sheets shall be complete and include manufacturers name, factory assembly drawings and field installation drawings as required for a complete explanation and description of all items and equipment.
C. Data Sheets shall include, but are not necessarily limited to the following items:

1. Valves

2. Hangers and Supports

      3.   Floor Drains, and Fixture Supports.

      4.   Plumbing fixtures and trim
      5.   Guarantees
6.   Operation and Maintenance Manuals
      7.   All piping
8.   Hose Bibbs
9.   Propane Gas Fired Water Heater
D. The Acceptance of systems, equipment and data sheets is a general approval subject to the contract Drawings, Specifications, and verification of all measurements at the job. Acceptance does not relieve the Plumbing Subcontractor from the responsibility of data sheet errors or omissions. Quantity of items indicated on submittal is the responsibility of the Plumbing Subcontractor. 
E. All equipment and materials shall be new and without blemish or defect.

F. It is the intent of these specifications that whenever a manufacturer of a product is specified, and the terms "other approved" or "or approved equal" or "equal" are used, the substituted item must conform in all respects to the specified item.

G. Substituted equipment or optional equipment where permitted and approved, must conform to space requirements. Any substituted equipment that cannot meet space requirements, whether approved or not, shall be replaced at the Contractor's expense. Any modification of related systems as a result of substitutions shall be made at the Contractor's expense.

1.7
SAMPLES

A. Submit samples of all materials requested by the Architect.

B. Samples shall be prepared and submitted in accordance with the requirements of GENERAL CONDITIONS AND SPECIAL CONDITIONS with all postage and transportation costs paid by the Contractor submitting same.
1.8        RECORD DRAWINGS

A. In accordance with requirements, furnish and keep in the job at all times, a complete and separate set of Contractor’s layout of the plumbing work on which shall be clearly, neatly and accurately noted, promptly as the work progresses, all plumbing changes, revisions and additions to the work.  Whenever work is installed otherwise than as shown on the Contract Drawings, such changes shall be noted.

B. At the conclusion of work, prepare Record Drawings in accordance with General Conditions.

1.9       COORDINATION DRAWINGS

A. Before materials are purchased or work is begun, this Contractor shall prepare coordination drawings showing the size and location of his equipment and piping runs.

B. Coordination drawings are for the General Contractor’s and the Architect’s use during construction and shall not be construed as replacing any shop, as-built or record drawings required elsewhere in the Contract Document.

1.10      OPERATING INSTRUCTIONS AND MAINTENANCE MANUALS

A. Instruct to the Owner’s satisfaction, such persons as the Owner designates, in the proper operation and maintenance of the systems and their parts.

B. Furnish operating and maintenance manuals and forward same to the Architect for transmittal to the Owner.

C. Operating instructions shall be specific for each system and shall include copies of posted specific instructions.

D. For maintenance purposes, provide shop Drawings, part lists, specifications and manufacturer’s maintenance bulletins for each piece of equipment.

E. Provide name, address and telephone number of the manufacturer’s representative and service company each piece of equipment so that service or spare parts can be readily obtained.

1.11 GUARANTEE

A. Attention is directed to provisions of the GENERAL CONDITIONS AND SPECIAL CONDITIONS regarding guarantees and warranties for work under this Contract.

B. Manufacturers shall provide their standard guarantee for work under this Section.  However, such guarantees shall be in addition to and not in lieu of all other liabilities, which the manufacturer and Contractor may have by law or by other provisions of the Contract Documents.

C. All material, items of equipment and workmanship furnished under this Section shall carry for this standard warranty against all defects in material and workmanship.  Any fault due to defective or improper material, equipment workmanship or design which may develop shall be made good forthwith, by and at the expense of the Plumbing Subcontractor, including all other damage done to areas, materials and other systems resulting from this failure.

D. Plumbing Subcontractor shall guarantee that all elements of the systems are of sufficient capacity to meet the specified performance requirements as set forth herein or as indicated.

E. Upon receipt of notice from the Owner indicating failure of any part of the systems or equipment during the guarantee period, the affected part or parts shall be replaced by the Plumbing Subcontractor at no cost to the Owner.

F. Furnish, before the final payment is made, a written guarantee covering the above requirements for a period of one year.

1.12      WORKMANSHIP

A. The entire work provided in this Specification shall be constructed and finished in every respect in a workmanlike and substantial manner.  Equipment shall be securely installed plumb and/or level.  No plumbing equipment shall be supported by work of other trades.

B. Obtain detailed information from the manufacturers of apparatus as to the proper method of installing and connecting equipment.  Obtain all information from the General Contractor and other Subcontractors, which may be necessary to facilitate work and the completion of the whole project.

C. Remove daily, all rubbish and debris and all refuse from workmen’s lunches and at completion, remove all their surplus materials, and leave the work in clean condition acceptable to the Architect.

1.13 PROTECTION

A. This Contractor shall be responsible for the plumbing work and equipment until finally inspected, tested and accepted.  Carefully store materials and equipment, which are not immediately installed after delivery to site.

1.14 EXAMINATION OF SITE AND CONTRACT DOCUMENTS

A. Before submitting a proposal, this Contractor shall visit the premises and review the entire project, including disposal.  The Contractor shall determine the difficulties, conditions and disposal requirements, which may be encountered during the work.  All charges related to meeting the intent of the Drawings and specifications shall be incorporated into the bid.  If discrepancies arise between the Drawings and specifications, the more stringent requirement shall apply.  No additional charges will be allowed due to existing conditions.

B. Drawings, specifications and addenda shall comprise the bid documents. Work as shown on drawings, but not specified, or work specified, but not shown on the drawings shall be included as part of the bid documents. No additional changes will be allowed for failure to incorporate the work addressed in all bid documents.

1.15 DELIVERY/STORAGE

A. The Plumbing Subcontractor shall be responsible for all materials delivered to the site in connection with the work and pay all charges for cartage, scaffolds, planking, rigging, and erecting.  Take every precaution necessary to protect equipment and installation, in addition to plugging and protecting open ends of all pipes, outlet boxes, panel boxes, and junction boxes.  All equipment shall be stored in a clean, dry place to preserve the quality of materials being use.  Equipment and/or materials damaged during construction shall be replaced at no additional cost to the Owner.

B. All materials and equipment required by this Specification shall be new, clean and free from defects at the time of installation.  The Manufacturer’s and Underwriter’ label shall appear on all material and equipment, unless otherwise approved in writing by the Owner. 
1.16 SUBSTITUTION OF MATERIALS OR EQUIPMENT

A. If the Plumbing Subcontractor wishes to use materials or equipment other than those specifically designated herein, as being equal to those so specifically designated BEFORE PURCHASING AND/OR FABRICATION, the Plumbing Subcontractor shall submit the proposed substitution in accordance with the requirements of the GENERAL CONDITIONS, and the decision of whether or not it is equal to that specified shall be determined by the Architect.

B. Unless requests for substitution are made in accordance with the above instructions and the instructions of the GENERAL CONDITIONS, supported by sufficient proof of equality, the successful Contractor will be required to furnish the specifically named items designated under the base bid.

C. If the apparatus or materials substituted for those specified necessitate changes or additional connections, piping supports or construction, same shall be provided and the Plumbing Subcontractor shall assume the cost and the entire responsibility thereto.

D. The Architect’s permission to make such substitution shall not relieve the Plumbing Subcontractor from full responsibility for the work.

1.17 DRAWINGS

A. The Drawings are generally diagrammatic and are intended to convey the scope of work and indicate general arrangements of equipment, piping, and fixtures.  The locations of all items shown of the Drawings or called for in the Specifications that are not definitely fixed by dimensions are approximate only.

B. The Drawings showing layout of the plumbing systems indicated the approximate location of equipment.  Exact location of components shall be determined in the field by actual building conditions. Equipment or piping interfering with other installations shall be relocated at no additional cost to owner.

1.18 FIELD MEASUREMENTS

A. The Plumbing Subcontractor shall verify, in the field, all measurements necessary for the work and shall assume responsibility for their accuracy.

1.19 PERMITS, LAWS, ORDINANCES AND CODES

A. The Plumbing Subcontractor shall give all necessary notices, obtain all permits, and pay all taxes, fees, and other costs in connection with his work; file all necessary plans, prepare all necessary documents and obtain all necessary approvals of state authorities, all local town, city, or county departments having jurisdiction; obtain all required certificates of inspection for his work.

B. The Plumbing Subcontractor shall include in the work, without extra cost to the Owner, any labor, materials, services, apparatus, or drawings in addition to Contract Drawings and Documents, in order to comply with all applicable laws, ordinances, rules, and regulations whether or not shown on the Drawings and/or specified.

1.20 DEFINITIONS

A. “This Contractor” means specifically the Plumbing Subcontractor working under this Section of the Specifications.

B. “Furnish and Install” means to supply, erect, install and connect up, complete for regular operation, the particular item referred to, unless otherwise specified.

C. “Install” means to mount, erect and connect up, complete for regular operation, the particular item referred to, unless otherwise specified.

D. “Piping includes, in addition to pipe, all fittings, hangers and other accessories relating to such piping.

E. “Provide” means to furnish and install.

F. “Concealed” means hidden from sight as in trenches, chases, furred spaces, shafts, hung ceilings, embedded into construction, ground or concealed as defined above.

1.21 CLEANING UP

A. The Plumbing Subcontractor shall, at the completion of the work, clean, polish and/or wash all exposed items of material, equipment and fixtures in his contract so as to leave such items bright and clean.  

B. All painted metal surfaces, which have been scratched, dented, or marred shall be repainted by the Plumbing Subcontractor.

1.22 DAMAGE TO OTHER WORK

A. Each Contractor shall be held responsible for and shall pay for all damage to other work caused by his work or workmen.

B. Repairing of such damage shall be done by the General Contractor or Contractors who installed the work, and so directed by the Architect.

1.23      VALVE TAGS AND CHARTS

A. All valves on pipes of every description shall have circular brass valve tags at least 1.5” in diameter, attached to the valve stem with plastic cable ties. The tags will be stamped with its valve number and the service associated with the valve.
B. The valve number along with its location will be reflected on the as-built drawings.

C. A copy of the valve chart will be framed and mounted in the Mechanical Room and a copy will be provided with each Maintenance Manual.

PART 2 – PRODUCTS
2.1 GENERAL

A.     All materials and equipment necessary to make the installation complete in every detail shall be furnished and installed under this Contract, whether or not specifically indicated on the Drawings or specified herein.  All materials and equipment shall be new.

B.     It is the intent of the Specifications that one manufacturer be selected, not a combination, for any particular classification of material; for example, all fixtures of one manufacturer, all valves of one manufacturer, etc., except specific material classifications in which delivery time becomes a problem.  The Architect may give specific exemption from the requirements.

C.     Where materials, equipment, apparatus, or other products are specified by manufacturer, brand name, type or catalog number, such designation is to establish standards of performance, quality, type, and style.

2.2       PIPE AND FITTINGS

A. General: All pipe and fittings in the new work shall be new and unused, conforming                                                                                      to the latest standards of the A.S.A., A.S.T.M., and other similar standards.  Each                              
length of pipe and each fitting shall bear the stamp or name of manufacturer.

B. Potable and non-potable hot and cold water: Pex Tubing with valves and fittings to suit a Pex Tubing piping system.
C. All buried soil, waste and vent piping shall be service weight cast iron soil pipe and fittings with resilient gaskets.
D. Above floor waste piping shall be hub-less cast iron pipe and fittings with stainless steel clamps.
E. Gas piping shall be black steel Schedule 40 ASTM Designation A120 (seamless type) with black malleable iron threaded or welded fittings conforming to ASAB16.3.  Code approved “Wardflex” pipe and fittings may be used at contractor’s option.

F. Gas piping connectors shall be AGA approved flexible stainless steel.  Wolverine or approved equal.

 2.3     VALVES, FLANGES AND UNIONS

A. Provide ball valves and shutoff valves where indicated on the drawings and/or as required for water and gas systems.  All connections to equipment, appliances, and FPSC shall have shutoff valves whether or not indicated on the plans. Shut off valves for frost proof sill cocks shall be located above accessible ceiling.  Valves shall be of a single manufacturer as much as possible, Apollo or approved equal.
B. Gas Valves shall be Boston Key type bronze plug cock with tee head and check.

C. Water valves shall be suitable for a Pex Tubing piping system.

D. Drain valves shall be ¾” hose end Apollo 78-100/200 Series with cap and chain. Provide at all low points and at base of risers so that the entire system may be drained.

E. Unions in water piping shall be suitable for a Pex Tubing piping system.

2.4       HANGERS, SLEEVES AND ESCUTCHEONS

A. All new piping shall be supported from the building structure by means of approved hangers and supports.

B. Wire or strap type hangers shall not be used.

C. Hangers shall be Calco, Grinnell, or Carpenter-Patterson Type No. 1A band for piping 2” and smaller.  Hangers for piping 3” and larger shall be clevis type.  Secure hangers as required to carry intended load.

D. Approved gang type hangers may be used.

E. Hangers for copper piping shall be copper plated steel.

F. Hanger spacing on copper and steel pipe:

5 ft. o.c.


-up to 1”:

8 ft. o.c. 

1-1/4” to 2”

10 ft. o.c.

2-1/2” to 5”

G. Pipe Sleeves and Escutcheons: Furnish and set pipe sleeves for all new piping passing through walls, floors and ceilings under this Section.  Escutcheons shall be provided around all new exposed insulated or bare pipes passing through walls, partitions, ceilings and floors.  Escutcheons shall be of sufficient outside diameter to cover the sleeve opening and shall fit snugly around the insulated or bare pipe and to the wall, partitions, floor or ceiling.  They shall be chrome-plated with setscrew.

2.5
PLUMBING FIXTURES           

A.    General Requirements

1.
References made herein are based on American Standard, Kohler, and Eljer plate numbers to establish type and quality of materials, except as noted.  All exposed piping to fixtures shall be chrome plated.  Wall escutcheons shall be chrome plated brass with polished bright surfaces, and with set screws.  Vitreous china fixtures shall be American Standard, Kohler, Eljer or approved equal.

 2. The Plumbing Subcontractor shall furnish all supports, brackets, bolts, etc for proper installation of all fixtures requiring support.  They shall be in accordance with the manufacturer’s recommendations and, if necessary, shall be built into place as the buildings progress.  This Contractor shall be held responsible for the stability and proper support of all plumbing fixtures.  Refer to Architectural drawings for H.P. elevations. 
1. All fixtures furnished under this Section shall be supported and fastened in a manner to prevent damage to building structure.  Where wall hung fixtures are secured to masonry or tile walls or partitions, they shall be fastened with ¼-inch through bolts provided with nuts and washers or plates at the back, except where chair carriers are used.  Bolt heads and nuts shall be hexagon and exposed bolts, nuts, and washers shall be chromium-plated brass

B.     Description

 1. Refer to fixture schedule on Drawing A-101 for all fixture types, manufacturer's names and model numbers.
2.6
FROST PROOF SILL COCKS  
A.
Furnish and install J. R. Smith 5509QT-PB non freeze wall hydrants   with integral vacuum breaker and “T” handle key, stainless steel box with polished bronze face.

2.7
FLUSH FLOOR CLEANOUTS

A. Furnish and install where required J. R. Smith 4033 LNB or approved equal

2.8 
WATER HEATER

A.   Refer to hot water heater schedule on Drawings for manufacturer's name, model number and capacities.

PART 3 – EXECUTION
3.1 SERVICE TO THE FACILITY

A. Pipes shall be cut accurately to measurements established at the site, shall be worked into place without springing or forcing.  All pipe, regardless of how cut, throughout the job, shall be reamed smooth and all burrs removed before being installed.  Pipe shall not be split, bent, flattened, nor otherwise injured either before or during installation.

B. The Plumbing Subcontractor shall use every precaution in the installation of all piping to prevent dirt, chips, or other foreign materials from entering the inside of piping.  All pipes shall be cleaned and blown out to the satisfaction of the Architect or his representative before closing any line.  Keep the ends of piping capped or blind flanged and openings in apparatus or fixtures plugged during the construction of the system to keep out dirt or other foreign matter.  The plugs and caps are to remain until permanent and final installation is made.  The use of paper, waste, rags, and so forth to close openings will not be permitted.
3.2 DEMOLITION, RELOCATION AND REMOVAL PLUMBING

A. The Plumbing Subcontractor shall provide all plumbing demolition, relocation of piping, equipment and fixtures and removal of existing piping, equipment and fixtures necessary for the plumbing work.

B. The Plumbing Subcontractor shall completely remove all plumbing systems within the building including - but not limited to - the following:

1.   Remove all existing plumbing fixtures.

2.   Remove all existing water heaters.

3.   Remove all existing gas piping.

4.   Remove all water, vent and sanitary piping.

5.   Remove all existing hot and cold water piping.

6.   Remove all hot water circulator pumps.

C. Existing piping or equipment that are existing to be reused shall be tested to insure proper functionality.

D. The Contractor shall maintain, extend, and connect existing plumbing piping which pass through the construction area, maintaining plumbing systems to areas outside of the construction area. 
3.3
WASTE SYSTEMS – INSTALLATION
A.
Piping work shall consist of new waste and vent piping for new fixtures as indicated on the drawings.

B.
Interior waste piping shall pitch in accordance with code requirements, unless otherwise noted.

3.4
WATER AND GAS PIPING – INSTALLATION
A. Work in building shall include new piping for all fixtures and equipment as indicated on the drawings.

B. Make all connections as shown or required; provide all necessary materials and labor to do so and be fully responsible for these connections in whatever manner required.

C.
All new gas piping, including connections to equipment furnished and installed by others shall 

Conform to the requirements of Massachusetts Plumbing and Gas Codes.

3.5
CUTTING, PATCHING AND DRILLING

A. The General Contractor shall perform plaster cutting and channeling and drilling necessary for the installation of plumbing work through walls, floors and slab construction.  The General Contractor shall be responsible for all painting and patching which shall match existing base materials in looks and color.
3.6 COOPERATION AND WORK PROGRESS

A. The plumbing work shall be carried on under the usual construction conditions, in conjunction with all other work at the site.  The Plumbing Subcontractor shall cooperate with the Architect and all Contractors and equipment suppliers working on the site, coordinate the work, and proceed in a manner so as not to delay the progress of the project.

B. The Plumbing Subcontractor has a responsibility to coordinate the exact mounting arrangement and location of equipment indicated on the Drawings to allow for proper space requirements for equipment access, operation and maintenance.

C. It shall be the responsibility of the Plumbing Subcontractor to coordinate the delivery of plumbing equipment to the project prior to the time installation of equipment will be required.

3.7 TESTING OF PIPING SYSTEMS
A. Water Piping

1.     Test new water piping at 150 psi working water pressure for a period of at least 2 hours, or as agreed and approved by Local Plumbing Inspector.

B. Gas Piping

1.     Gas piping shall be tested as required by Local and State Codes, and by Local Gas Company, but at no less than an air pressure equivalent to 5 inches of mercury more than the system operating pressure or as agreed and approved by the Local Plumbing Inspector. 

C.   Defective Work

1.      If inspection or tests show defects, such defective work or material shall be replaced and inspection and tests shall be repeated.  All repairs to piping shall be made with new material.  No caulking of screwed joints or holes will be acceptable.  

D.   Additional Tests

1.     Provide all additional tests required by the regulations or as directed by the authorities making the inspection.

2.     Provide for any repeated test as directed by the Architect to make all systems tight as required.

3.     Visual inspection of joints, valves, etc. shall be made as directed by the Architect or his representatives.

3.8
PROTECTION AND CLEANING

A. The Plumbing Subcontractor shall take effective measure to protect all materials, fixtures and fittings from loss or damage, and all pipe openings from obstruction throughout the construction period.

B. All dirt and debris resulting from the work shall be thoroughly taken up and removed from the premises.  All new fixtures, fittings, exposed trim and equipment shall be cleaned and polished.

3.9
STERILIZATION OF WATER SYSTEM

A. Sterilize the entire interior portion of the hot & cold water system with chlorine prior to the acceptance of the system for operation.

B. The dosage of chlorine applied shall be not less than 50 parts per million. The chlorine shall be liquid form and be pumped into the system and drawn to all points. After a period of no less than 8 hours, the system shall be flushed with clean water until all residual chlorine has been flushed from the piping system. All valves in the sterilized lines should be open & closed several times during the flushing process.

END OF SECTION
PLUMBING
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